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Monoclonal gammopathy; multiple myeloma

Gel electrophoresis Capillary electrophoresis Immunochemistry

Nephelometry / Turbidimetry
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Diagnosed at Mayo Clinic 2002

Dimopoulos et al. Blood 2011

Multiple Myeloma 

18% (273)

Amyloidosis (AL)
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4% (55)
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FLC

15%
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Monoclonal gammopathies

M-protein diagnostics:
➢ Diagnosis
➢ Prognosis
➢ Monitoring



M-proteine rondzendingen

Periode 2017.1 t/m 2019.4
➢ 4 rondzendingen per jaar, 75 deelnemers

➢ Elke rondzending 3 monsters (A,B,C), soms met casus

➢ Invoer en rapportage via Qbase

Inventarisatie:
➢ Typering M proteine

➢ Kwantificering M proteine

➢ Kwantificering totaal eiwit, Ig’s

➢ Soms kwantificering Vrije Lichte Ketens (VLK)

➢ Soms urine of cryobepaling

➢ Soms additionele vraag

Wat is er rondgestuurd in deze periode:
➢ IgG M-protein 8x

➢ IgM M-protein 7x

➢ IgA M-protein 5x

➢ IgD M-protein 1x

➢ VLK-K 2x

➢ VLK-L 1x

➢ Oligiklonaal 1x

➢ Geen MPR  9x

➢ Cryo 1x



IgG-kappa: 99% goed

Mean conc:  3.3 g/L

Interlab-CV:  19 %

Small M-proteins larger interlab-VC: M-protein dependent… 

T      G     A     M     κ λ

2019.1C: IgG-κ

T      G     A     M     κ λ

2019.2B: IgA-κ IgA-kappa: 94% goed

Mean conc:  1.9 g/L

Interlab-CV:  69 % (…+NTK)

T      G     A     M     κ λ

2019.4C: IgM-κ IgG-kappa: 97% goed

Mean conc:  4.2 g/L 

Interlab-CV:  36 %



• At high M-protein concentration often poor correlation M-spike vs Immunochemistry

• Follow-up of M-protein with SAME technique…

IgM-kappa

M-spike

Mean 40 g/L

Total IgM

Mean 59.4 g/L

Quantitative differences M-spike vs Immunochemistry



Adapted from Murray et al. Clin Chem 2009

IgA IgG IgM

Quantitative differences M-spike vs Immunochemistry



Response to therapy quantification: Linearity

Kumar et al. IMWG response criteria. Lancet Oncology 2016

‘Partial response: ≥50% reduction of serum M-protein…’

SKML-ID IgM-K M-protein mean g/L (CV%) Mean Total IgM

2015.3C 39.6 g/L (CV=8.3%) 59.4 g/L (CV=15%)

SKML-ID IgM-K M-protein mean g/L (CV%) Mean Total IgM

2017.3A 20.6 g/L (CV=9.5%) 30.8 g/L (CV=10.4%)

DIL SERUM
(=2017.3C)

No M-protein 0.6 g/L (CV=7.4%)

1:1 diluted in normal serum



T      G     A     M     κ λ

2016.1A: IgM-κ

Overlay eiwitspectra: 

2016.1A / 2016.3A

IgM-κ

IgM-κ

3.7 g/L
IgG-κ

3.1 g/L

Follow-up of an M-protein

➢ Aan of afwezigheid van oorspronkelijke M-proteine prognostisch belangrijk

➢ Goed archief is belangrijk voor vervolgen van een bekend M-proteine

T      G     A     M     κ λ

2016.3A: IgM-κ + IgG-κ

Casus
• Man, 65 jaar oud

• Aanhoudende vermoeidheid

• Lymphadenopathie

• Splenomegalie

➢Diagnose M. Waldenström

• Gecombineerde chemotherapie 
dexa., rituximab, cyclophos.



T      G     A     M     κ λ

2016.1A: IgM-κ

Follow-up of an M-protein_part 2

Casus
• Man, 65 jaar oud

• Aanhoudende vermoeidheid

• Lymphadenopathie

• Splenomegalie

➢Diagnose M. Waldenström

• Gecombineerde chemotherapie 
dexa., rituximab, cyclophos.

T      G     A     M     κ λ

2017.2A: IgM-κ



Heavy Chain Disease

Detection/Quantification of HCD is challenging in most 

cases:
• All HCD diseases (γ/α/μ) are rare

• Often small band

• Often smear instead of sharp band

• Often co-migrating with other protein-bands



‘?’

Heavy Chain Disease: α-HCD, γ-HCD, μ-HCD

α-HCD

γ-HCD

μ-HCD

Adadpted from Wahner-Roedler and Kyle. Best Pract Res Clin Haematol 2005



Rare patterns…. IgG Heavy Chain

…with courtesy to dr. Dirk Bakkeren and dr. Matthieu Bosman (MMC) 

Abnormal

pattern

2018.1A



Abnormal

pattern

Bosman et al. Clin Chem 2019

Do we recognize rare patterns…. IgG Heavy Chain



Improved treatment regimes for MM patients

IMWG guideline: Ludwig et al. Leukemia 2013

Daratumumab



Monoclonal antibody therapy in multiple myeloma

Touzeau et al. Review. Leukemia 2017

Daratumumab

Elotuzumab



Xu et al. Clin Phar Ther 2017

Clemens et al. Clin Pharmacokinet 2017

daratumumab

Human IgG1-kappa mAb

biologic

Daratumumab pharmacokinetics

16 mg/kg
Weekly

16 mg/kg
Every 2 wks

16 mg/kg
Every 4 wks

Reaching serum [dara] up to 1 g/L
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PE     G     A     M      κ λ

Patient 1
Before Daratumumab

Enlarged γ-region

Patient 1
Before daratumumab

M-spike

20.4 g/L

1A

Daratumumab and M-protein interference

G     κ λ

Patient 1
After daratumumab

Patient 1
After Daratumumab

Enlarged γ-region

Dara-spike

0.4 g/L

M-spike

10.6 g/L

B

G     κ λ

Daratumumab 

spiked in saline

Van de Donk et al. Clin Chem Lab Med 2016
McCudden et al. Clin Chem Lab Med 2016

a.o. IFE negative…

IMWG response criteria (Durie et al. 2006) 

SP    G     κ SP    G     κ

Before

daratumumab

After

daratumumab
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Perform shift assay

Indication to use DIRA or similar shift-assay

Adapted from Van de Donk et al. Blood 2018

SP    G     κ SP    G     κ

Before

daratumumab

After

daratumumab

Daratumumab Hydrashift assay (=pos) 

example) 

(+ M-protein comigrates with dara) 



Daratumumab spiked in normal serum

M-spike 5.2 

g/L

98% IgG-kappa M-protein

Mean M-spike (n=44):  1.7 g/L

Between-lab CV:    46%

Many labs don’t spike such small M-proteins 

and reported <2 g/L

Dara spiked at 1 g/L

SKML 2017.4C

100% IgG-kappa M-protein

Mean M-spike (n=66):  4.9 g/L

Between-lab VC%:     22 %

Dara spiked at 5 g/L

SKML 2017.4A

Rosenberg et al. Clin Biochem 2016

Normal FLC values (!)



➢ >95 % van de deelnemers rapporteert terecht geen M-proteine

Rapportage bij sera zonder M-proteine (n=9)

Hoe duidelijk moet een bandje zijn voordat je rapporteert?

2017.3C

2019.1B



Relevantie van kleine bandjes…?

Samenvatting van dubieuze banden (NTK): 

➢ 84% van patienten persisteert het M-proteine tijdens follow-up

➢ 1% per jaar van de patienten vertoont klinische progressie 

➢ 8 ‘progressors’ zijn IgA

➢ 6 ‘progressors’ zijn IgG

Murray et al. American J Clin Pathol 2012



Small M-proteins can be clinically very relevant: monoclonal FLC 

SPE Densitogram

Labs report:

60% FLC-Lambda

40% Negative

T        G       A      M       κ λ

FLC-lambda

Immunofixatie elektrophorese (IFE)

FLC     FLC
κ λ D       E      

2018.2A

5 g/L

mg/L

FLC quantification

Ratio



Monoclonal FLC_part 2 

T        G       A       M       κ λ DE      κ λ
VLK VLK

2017.1A

4.7 g/L

Labs report:

40% FLC-Kappa

60% Negative

mg/L

FLC quantification



Monoclonal FLC_part 3 

T        G       A       M       κ λ

2019.4A

3.5 g/L

DE      κ λ
VLK VLK

40% FLC-Kappa

60% IgG-K + FLC-K

mg/L

FLC quantification

Ratio



The importance of FLC standardisation/harmonisation

Rajkumar et al. Lancet Oncology 2014

Jacobs, Tate & Merlini. Clin Chem Lab Med 2016

Freelite N Latex
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The importance of FLC standardisation/harmonisation

Fleming et al. CCLM 2020

FLC-ratio >100 >35 ? >20

Adjusted FLC-ratio in CKD patients…



Tevens een interessant sample geschikt 

voor de M-proteine rondzending? 

Zeer welkom!

➢ 70 ml serum nodig per monster (!)

➢ Echter, samples kunnen ook gespiked worden in 

normaal serum. In dat geval minder serum nodig.

➢ Graag contact:

H.Jacobs@Radboudumc.nl



M-protein diagnostics = Personalized diagnostics

Dank je wel 

Collega’s Lab Medische Immunologie

Corrie de Kat Angelino

Ondersteuning SKML bureau

SKML Sectie Humorale Immunologie 
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