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Objectives 

• Understand what  tests to order in workup of 

monoclonal gammopathies  

• How to interpret common laboratory studies in 

monoclonal gammopathies 

• Disorders associated with Monoclonal proteins 



Laboratory Testing in 

Monoclonal Gammopathies 



• M protein - Monoclonal Ig secreted by an abnormal 

expanded clone of plasma cells 

• M protein may be intact, or light chain or rarely heavy 

chain restricted 

• Presence of an M protein indicates an underlying 

clonal plasma cell or lymphoproliferative disorder 

• Clonal process may be malignant or produce a small 

limited premalignant clone  

• Limited clone may be asymptomatic or cause disease 

related to potential adverse properties of the M protein 



Interpretation of Tests in 

Monoclonal Gammopathies 

• SPEP 

• Inexpensive screening test 

using agarose gel 

electropheresis 

• If M protein found - can be 

quantified using a densitometer 

tracing of gel 



Polyclonal gammopathy 
  Liver disease – 61 percent 

 

 Connective tissue disease - 22 percent 

 

 Chronic infection – 6 percent 

 

 Hematologic disorders – 5 percent 

 

 Non-hematologic malignancy – 3 percent 

 

 Other – 3 percent 



Serum Immunofixation 

• Essential to differentiate 

monoclonal from polyclonal 

proteins 

• Will detect an M protein at a 

concentration of at least 0.02 

g/dl and a urine M protein at a 

concentration of >0.004 g/dl 



Serum Free Light Chains 
500-1000mg of Free Light Chain Produced Daily 

 

2/3 Kappa 
 

1/3 Lambda 
 

Half Life 
 

Kappa: 2-4 hours 
 

Lambda: 3-6 hours 
 

Clearance 
 

Proximal Tubule 
 

Reticuloendothelial System 



Serum FLC 
• More sensitive for detection of monoclonal light chains than urine IF 

• Monitoring of patients with non secretory or oligosecretory MM 

• Dx and monitoring of light chain MM and AL amyloid 

• Prediction of risk of progression of MGUS, Smoldering Myeloma, 

solitary plasmacytoma of bone 

• Diagnosis, monitoring during and after treatment and prognosis of 

MM 

• Potentially obviates need for urine protein studies in initial 

evaluation of monoclonal gammopathies 

• Serum FLC increase as GFR declines 

• Kappa/lamda ration >3.0 unlikely due to renal insufficiency 



Serum Heavylite 

• Novel antibodies which identify the different light chain 

types of each Immunoglobulin class; IgGk,IgGL, IgAk 

and IgGL 

• Allows accurate quantification of involved/uninvolved  

immunoglobulin of patients affected isotope 

• Ratio of monoclonal and polyclonal Ig of the same 

isotype can be calculated  

• HLC ratios can be used in screening,monitoring and 

risk stratifying of patients with monoclonal 

gammopathies 



Urine Studies 

• UPEP analogous to SPEP 

• Monoclonality confirmed by 

urine IF 

• 24 hour urine to determine total 

amount of protein excreted in 

urine per day 

• Quantity of M protein 

determined by measuring size 

of M spike(%) and X by total 24 

hr urine protein excretion  and 

usually reported as g/24 hour 



M Protein Disorders  

• MGUS 

• Multiple Myeloma 

• Light chain amyloidosis 

• Waldenstroms macroglobulinemia 

• Others 



MGUS 

•A 58-year-old man with no significant medical history is 
found to have an elevated total protein concentration 
(8.1 g per deciliter) on a routine blood chemical study. 

•He is asymptomatic, and his physical examination is 
normal. 

•Serum protein electrophoresis reveals a monoclonal 
spike of 2.1 g per deciliter at the gamma region; 
immunofixation shows a monoclonal IgG kappa protein. 

•What further evaluation is warranted, and assuming the 
diagnosis of monoclonal gammopathy of undetermined 
significance is made, how should the patient be 
followed? 



MGUS 

• Presence of a monoclonal protein and no 

features of MM or other malignant disorder 

•Most common plasma cell disorder 

•Prevalence increases with age 

•3.2% in persons > age 50 

•5.3% in persons > age 70 

•Higher in men than women and higher in blacks 

than whites 





       Disease  

        Associated with MGUS 

• Hip /vertebral fractures, osteoporosis 

• Hypercalcemia 

• Superficial Thrombophlebitis 

• Mycobacterium Infection 

Disease associations with MGUS: A Population based study of 17,398 patients, Mayo Clin Proc.2009;84(8):685-693 



Prognosis of MGUS 

• In patients with MGUS, the actuarial risk of 
myeloma at 25 years of follow-up is 30% and 
the actual risk (when competing causes of death 
are taken into account) is 11%. 

•A high monoclonal protein concentration, a high 
percentage of plasma cells in the bone marrow, 
an IgA monoclonal protein, and an abnormal 
free light-chain ratio are predictors of an 
increased risk of progression to multiple 
myeloma or other malignant plasma-cell 
disorder. 



Smoldering Myeloma 

• Defined by M Spike >3g/dl and/ or monoclonal plasma cells 

in bone marrow >10% 

• No evidence of end organ damage(CRAB) 

• Higher risk of progression to MM 

• 10% per year for first 5 years, 3% per year for next 5 and 

1% per year for next 10 

• Standard of care generally observation although one phase 

III study published showing lenalidomide/dexamethasone 

improved OS vs observation in patients with high risk 

smoldering MM 

















Renal disease 



Prognosis and Treatment  

of MM 
• ISS staging system,host factors, 

LDH, cytogenetics most important in 

determining prognosis 

• Multiple new drugs approved over 

last 10 years 

• IMIDS - thalidomide, lenalidomide, 

pomalidomide 

• Proteosome inhibitors - bortezomib, 

carfilzomib, ixazomib 

• Novel antibodies targeting cell 

surface proteins - CS1 and CD 38 

• Chemotherapy 

• Steroids 



Waldenstroms 

Macroglobulinemia 

• B cell neoplasm manifested by accumulation of 

clonal immunoglobulin(IgM) secreting 

lymphoplsamacytic cells 

• MYD 88 >90% of patients and CXCR4 mutations 

in 30-35% 



Disease Manifestations 

• Organ dysfunction 

• Amyloid 

• Hyperviscosity 

• Cryoglubulinemia 

• Cold agglutinins 

• Peripheral neuropathy 

• First new drug approved for WM 

was ibrutinib - A BTK inhibitor in 

2015 



Light Chain Associated 

Amyloidosis 

53 yr old white female with past medical Hx of HTN, GERD 

and depression presented with a 6 week history of fatigue 

and progressive weight loss (210-176) pounds over 4 

months. 

Found to have elevated alkaline phosphatase of 1600 on 

routine labs and was referred for  further evaluation. 

Relevant physical findings – Normal vitals except tachycardia 

at 100 bpm. 

10cm liver edge felt below RCM 

Labs – WCC 9.7  HGB  14.2   Plat  -568 Creatinine 0.9 Alb 

3.9  Alk P – 1408  ALT 36  AST 78   Bilirubin – 1.2   TP – 8.1  

gammaGT 1317   Coags normal 



UA: prot>300mg/dl 

24 hour urine protein: 4485 

mg/24hr 

SPEP – No monoclonal protein 

IF serum – negative 

IF urine –  λ light chain 

BM biopsy – 5% plasma cells. 

Areas of marrow replaced by 

eosinophilic dense material 

stained by congo red. 

Liver biopsy – extensive 

eosinophilic dense material  

throughout portal tracts and 

lobular sinusoids.  



Pathogenesis 

• An uncommon disorder in which 

proteins change conformation, 

aggregate and form fibrils that 

infiltrate organs 

• Light chain amyloid derived 

from monoclonal B cell 

disorders producing 

amyloidgenic immunoglobulin 

light chains . Linear non 

branching aggregated fibrils 

with a diameter of 8-10nm and 

β pleated sheet conformation by 

xray diffraction. 





Cardiac 

May present with rapid and 
progressive onset of CHF. 

 

Characteristically, features are 
predominantly of right sided CHF. 

 

ECG – low voltage and may have a 
pattern of MI in absence of CAD. 

ECHO – concentrically thickened 
ventricles with normal-small cavity and 
diastolic dysfunction on doppler. 

Clinical clue is marked worsening of 
failure when CCB used. 



Renal 

Nephrotic syndrome present in 30-

50% at diagnosis. 

λ BJP have been associated with 

inferior survival as compared with 

κBJP or no monoclonal protein, 

irrespective of serum creatinine. 



Gastrointestinal 

Hepatomegaly may be striking at presentation and 

usually disproportionate to extent of liver enzyme 

abnormalities (except alkaline phosphatase which is 

frequently elevated). 

Presence of jaundice is an adverse prognostic factor and 

MST from onset of jaundice is only 3 months. 

Patients may present with severe intrahepatic 

cholestasis. 

Massive splenic deposition may result in functional 

hyposplenism. 

Amyloid can be found within any part of the GI tact and 
may infiltrate parenchyma, organs and nerves. 



Neurologic 

 

 Peripheral neuropathy may be presenting manifestation or develop subsequently during the course of the illness (history of carpal tunnel frequently elicited). 

 

Neuropathy usually distal, symmetric and progressive. Cranial nerve and autonomic nerve involvement also well described. 

 

Motor neuropathy rare. 
 



AL arthropathy – may simulate RA. Most 
striking appearance is the ‘shoulder pad 
sign’ secondary to swelling of the shoulder 
joints. 

Macroglossia – occurs in 10-20 % 

 

Vascular infiltration may result in easy 
bruising especially in the eyelids and flexural 
regions. Purpuric lesions typically occur 
above the nipple. 

Factor X deficiency (acquired) can occur in 
up to 10% of pt’s and over 2/3 of pt’s with 
acquired factor X deficiency have systemic 
Amyloidosis. 



Serious disease with high mortality. 

Overall median survival after diagnosis is < 2years in most 

series. 

Patients with co-existent MM have a poorer prognosis. 

Survival time largely dependent upon the organ system 

predominantly involved. 

Cardiac involvement is major determinant of prognosis 

and most common cause of death – MST from onset of 

CHF is 7 months. 



Disorders with small 

clonal expansion 
• Light chain associated amyloid 

• LCDD 

• POEMS syndrome 

• Acquired falconi syndrome 

• Cryoglobulinemia 

• Schnitzler syndrome 

• Neuropathies 

• Cold agglutinin disease 

• Xanthomatosis 



Monoclonal Gammopathy 

of Renal Significance 
• Renal conditions attibuted to a clonal plasma cell disorder 

that is more “MGUS-like” in terms of bulk and proliferative 

rate 

• MGRS diagnosed by monoclonal deposits in kidney 

• Restriction to a single class of light chain and/or heavy chain 

• Monclonal protein studies should be performed to match 

monoclonal protein in circulation with monoclonal deposits in 

kidney 

• Monoclonal protein studies should be performed in all 

patients with MGRS associated renal disorders 
Monoclonal protein studies should be performed to match the monoclonal protein in circulation with the monoclonal deposits in the kidney. Because MGRS may exhibit low levels of circulating Proliferative GN with monoclonal IgG deposits - nephrotic range proteinuria with renal impairment 



• Immunotactoid glomerulopathy - glomerular deposits of 

microtubules arranged in parallel arrays - microtubules 

associated with IgG most commonly - 50% of patients 

have lymphoma - most commonly CLL 

• Type I and II cryoglobulinemic GN 

• Monoclonal immunoglobulin deposition disease of the 

Randall type (MIDD) 

• Proliferative GN with Ig deposits 

• Treatment of MGRS related disorders  directed to 

related clonal disorder 



Thank you 

?Questions 


