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Defini3on	

	
•  A	 paraprotein	 is	 a	 monoclonal	 immunoglobulin	 or	
immunoglobulin	 light	 chain	 (Bence	 Jones	 protein)	
present	in	the	blood	or	urine	and	arising	from	clonal	
prolifera7on	 of	 mature	 B-cells,	 most	 commonly	
plasma	cells	or	B-lymphocytes.	

	

•  Alterna7ve	terms	include	monoclonal	protein	
or	M-band.		



Immunoglobulins	

•  Heavy	Chains:	
-IgG,	IgA	
-IgM,	IgD	
•  Light	Chains:	
-Kappa	(Κ)	
-Lambda	(λ)	



Immunoglobulins	



Immunoglobulins	



Iincidence	of	Paraproteinaemia	

•  Elderly	>	Young	
	
•  In	individuals	aged	>50	yrs	the	overall	incidence		is	(3.2%)	
	
•  Those	with	age>70	yrs	is		(5.3%)		

•  Men	>	women	(4.0%:2.7%)	

•  African	Americans	>	Caucasians	
	



Consequences of paraproteinemia 	

•  Increased	serum	viscosity	
•  High	serum	proteins	(>TP)	concentra:on	
•  Pseudo-hyponatraemia	
•  Bence	Jones	protein:	

•  found	in	the	urine	of	paJent	with	B-cell	malignancy	
•  Consists	of	free	monoclonal	L-chains	or	their	fragments		
•  Low	MW	(20-40	kDa)	

•  Amyloidosis		can	also	occur	



Disorders	associated	with	paraproteinemia	

Mayo	Clinic	Reports:	
•  Experience	
•  1684	pt	with	PP	
•  Kyle	and	Kumar,	Bri3sh	
•  Journal	of	Haematology	

2007;	139,	730–743	



1.  Malignant	B-cell	disorder:	

•  Mul7ple	myeloma	(IgG,	IgA,	IgD,	IgM	or,	λ,Κ	free	light	chains)	

2.  MGUS:	

•  Paraprotein	detected	with	no	evidence	of	other	B-cell	disorder	
	

Disorder	associated	with	a	paraprotein	



Indica3on	of	tes3ng	of	PP	

•  Mul7ple	myeloma	suspected	
	
•  Both	urine	and	blood	should	be	screened	
	
•  Pa7ent	should	be	screened	for	presence	of	M-protein		
when	presen7ng	with	any	of	the	clinical	findings	listed	
below:		



Clinical	Indica3ons	for	screening	for	M-protein	



Inves3ga3on	of	paraproteinemia		

•  Serum	protein	electrophoresis	(SPE)	
•  Serum	immunofixa7on	electrophoresis	(IFE)	
	
•  Serum	free	light	chain	(SFLCA)	
•  Quan7ta7ve	Immunoglobulins	



	
Serum	&	urine		protein	electrophoresis	

	
	SPE:	
•  	Semi-Quan7ta7ve	
•  	M-band	quan7fica7on	
	UPE:	
•  	Qualita7ve	
•  	Requires	24	hrs	urine	
collec7on	

	Immunoglobulin	levels:	
•  	IgA,	IgG,	IgM,	IgD	
	



Serum	&	urine		protein	electrophoresis	

Advantages:	
•  Simple	,cheap	
•  Commercially	produced	
gels	

•  Mul7ple	samples	in	
parallel	on	the	same	gel	

•  Low	amount	of	sample	

Disadvantages:	
•  Low	resolu7on		
•  Not	fully	automated	
•  	Time	consuming		
•  Gel	must	be	stained	to	
visualize		

•  	Semi-quan7ta7ve		
•  Maxi.	Volts	used	100	v	



Immunofixa3on	(IFE)	

•  Permits	the	detec7on	and	typing	of	
monoclonal	an7bodies	or	Immunoglobulins	in	
serum,	CSF	and	urine.	

•  Principle	:	
•  The	method	detects	by	precipita7on:	when	
soluble	Ag	is	brought	in	contact	with	
corresponding	Ab	,	precipita7on	occurs	,which	
may	be	visible	only	aaer	staining.	



	IFE:	
•  	Qualita7ve	

•  	Iden7fies	heavy	chain	
(IgG,	IgA,	IgM,	IgD,	IgE	)	

	
•  Iden7fies	light	chain	(λ,	
κ	protein)	type	

	

Immunofixa3on	(IFE)	



Immunofixa3on	tends	to	replace	
protein	electrophoresis			

	
•  It	is	faster	
•  It	is	somewhat	more	sensi7ve	and	reveal		an	
immunoglobulines		at	lower	concentra7on	(less	
than	1gm	/L)	

•  It	can	be	par7ally	automated		
•  It	is	more	easily	read	and	interpreted	
	
	



Serum	Free	light	chain(SFLC)	

•  Daily	produc7on	0.5-1	gm	
•  Freely	filtered	by	glomeruli	
•  Reabsorbed	by	proximal	tubules	
•  Half	life	3-6	hrs	
	





Serum	Free	Light	Chain(SFLC	)	

•  Assay	detects	only	free	LC	
•  Quan7ta7ve	
•  Can	detect	mildly	increased	levels	of		FLC		
even	when	these	levels	are	undetectable	by	
SPEP	and	IFE	

•  Excellent	for	following	disease	progression	in	
MGUS,		and	disease	response	in		myeloma	

	



The	Kappa/Lambda	Ra3o	
	

•  When	the	level	of	either	kappa	or	lambda	is	very	
high	and	the	other	chain	is	normal	or	low,	then	the	
ra7o	is	abnormal	à	myeloma	is	ac7ve	

	
•  If	levels	of	both	kappa	and	lambda		are	increased,	
the	ra7o	maybe	within	the	normal	range	à	indicates	
a	disease	other	than	myeloma,	such	as	poor	kidney	
func7on	



•  If	the	kappa	and	lambda	levels	are	both	within	
the	normal	range,	some7mes	the	ra7o	may	be	
abnormal	à	persistent	low	level	of	ac7ve	
myeloma	with	excess	produc7on	of	the	
abnormal	light	chains.	

	
•  Normal	kappa/lambda	ra7o	aaer	treatment	
à	good	remission	

The	Kappa/Lambda	Ra3o	
	



	
Once	a	PP	is	found	what	further	workup	

should	be	performed?	
	•  Depending	on	clinical	sings	and	symptoms	and	on	types	of	M-

protein(IgG,	IgA,	IgM,	IgD)	inden7fied	by	IFE:	
	
DifferenJal	Dx	IgM:	
	
•  Waldenstroms	macroglobulinaemia	(WM)	
•  Chronic	lymphoid	leukemia	(CLL)	
•  Non-	hodgkins	lymphoma	(NHL)	
•  Monoclonal	gammopathy	of	undetermined	significance	(MGUS)	
•  Amyloidosis	



Dx	of	high	IgA:	
•  Gamma	A	myloma		
•  Chronic	infec7on		
•  Chronic	liver	disease	
•  Sarcoidosis		
•  RA		
•  SLE		

Dx	of	high	IgG:	
•  IgG	myloma		
•  Chronic	infec7on		
•  Chronic	liver	diseases	
•  Sarcoidosis	
•  Autoimmune	disease		
•  Parasi7c	diseases	

	
Once	a	PP	is	found	what	further	workup	

should	be	performed?	
	



Disorders	associated	with	M-protein		

				Pa7ents		with	plasma	cell	disorder		and	a	
circula7ng	paraprotein	is	subdivide	into	three	
groups:		

	
•  MGUS	
•  Asymptoma7c	myeloma	(previously	termed	
indolent	or	equivocal	myeloma)	

•  Symptoma7c	myeloma		



Three	variables	define	these	groups:	
	
	(1)	M-protein	level	
	(2)	bone	marrow	plasma	cell	percentage	
	(3)	the	presence	or	absence	of	myeloma	related	
organ	or	7ssue	impairment	(ROTI)	

Disorders	associated	with	M-protein		







Monoclonal	gammopathy	of	
undetermined	significant	(MGUS)	

•  Usual	presenta7on	is	asymptoma7c	eleva7on	
of	total	protein	

	
	Diagnosis	of	exclusion:	
•  	R/O	Myeloma	
•  	R/O	other	plasma	cell	abnormali7es	
•  the	risk	of	progression	of	MGUS	to	myeloma	
or	related	disorder	is	1%	per	year	

	



	
	
	
•  Not	found	in	children	
•  Common	over	the	age	of	50	yrs	
•  Risk	increased	3.7	folds		higher	for	
individuals	with	1st	degree	relaJve	with	
disease		

Monoclonal	gammopathy	of	
undetermined	significant	(MGUS)	



										Mul3ple	Myloma	(MM)		



•  1%	of	all	malignancies	
	
•  10%	of	hematological	malignancies	(2nd	most	common)	
	
•  3-4	per	100,000	populaJon	
	
•  16,000	new	cases/yr;	11,000	deaths/yr	
	
•  M>F	
	
•  Risk:	radiaJon	exposure	

Mul3ple	Myeloma	



	
Symptoms	

•  Bone	pain	(70%)	
•  Hypercalcaemia	(30%)	
•  Fever(15%)	
•  Renal	failure	(20%)	
•  InfecJon	(10%)	
•  normochromic	normocyJc	anemia	(66%)		
•  Peripheral	neuropathy	
•  Hyperviscosity	
•  Impaired	coagulaJon		
•  It	can	be	summaries	as	CRAB	



Paraprotein picture in MM	

•  Serum/urine	paraproJne	seen	in	97%	of	MM	at	
diagnosis		

•  75%	of	MM		paJent	have		BJPs	in	their	urine	
•  80%	have	a	serum	M-protein	&	can	be	idenJfied	on	SPE		
•  >90%	have	an	M-protein	idenJfied	via	serum	IFE	(some	
are	hidden	in	other	normal	bands)	

•  15-20%	of	MM	produce	light	chains	only	,which	may	not	
be	present	in	serum	and	presented	only	in	urine	



Types	of	monoclonal	proteins	in	MM	

•  Based	on	IG	isotypes	with	frequency	parallel	to	
normal	serum	percentages	
–  IgG	kappa	(30%)	or	lambda	(18%)	
–  IgA	kappa	(10%)	or	lambda	(6%)	
–  Free	kappa	or	lambda	(15%	to	20%)	
	

•  Bence-Jones	proteins	
–  IgM	(<	1%)		
–  IgD	(<1%)	
–  IgE	(<1%)	



Rx	of	Mul3ple	Myeloma	

•  No	cure	for	MM	
	
•  Median	survival	7me:	
– Stage	I	

•  60	months	
– Stage	II	

•  45	months	
– Stage	III	

•  30	months	



Treatment	op3on	for	Mul3ple	Myeloma		
•  Chemotherapy:	

	
•  Immunotherapy:	
	

–  Thalidomide	(Thalomid)	
–  Lenalidomide	(Revlumid)	
–  Bortezomib	(Velcade)	

•  	Cor3costeroids:	
	

–  Prednizone	
	

•  Stem	cell	transplanta3on:	
	

–  Autologous	
–  Allogenic	
	

•  Radia3on	therapy:	

			



Cases	

•  Case1:	
•  71	yrs	male	has		
•  	target	organ	damage	(	anemia	,renal	failure		
and	bony	lyJc	lesion		

•  	MRI	showed		infiltraJon	of	T5,T12,L5	
•  BM:	plasma	cell	of	30%	





	IFE	Electrophoresis	



Case2:	
	
•  37	yrs	old	female	diagnosed		on	May	2013	to	
have	plasma	cell	myeloma.	presented	to	
hospital	having	lower	back	pain.	MRI	done	
showed	mulJple	sacral	lesion.	

•  BM		done	showed	20%	plasma	cell	with	CD138	
expression		
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