
REDUCING THE 
VARIABILITY IN MULTIPLE 
MYELOMA TESTING 

Multiple Myeloma is a blood cancer that typically affects those aged 70 years and older. Although 
considered an uncommon disease, the American Cancer Society estimates that in 2015, 26,850 new cases 
will be diagnosed in the United States. Global studies show a worldwide incidence of 86,000 cases per year. 

The high five-year patient survival rate makes this type of cancer an ideal target for research and treatment 
studies. Pharmaceutical companies have also embraced the search for treatment of Multiple Myeloma, 
since the availability of a successful therapy would enable patients to live significantly improved and 
productive lives. 

As the number of Multiple Myeloma clinical trials continue to increase, variability in testing results has 
become a challenge. As a result, many pharmaceutical companies are turning to central laboratories for 
feasible solutions to reduce this variability.

The Beginning: Plasma Cells

The plasma cells involved in Multiple Myeloma are cells of blood origin from the lymphoid lineage, 
specifically the B-cells. They reside in bone marrow and tissues, but tend to not circulate in 
peripheral blood. Plasma cells, however, reach the circulation in an indirect way by their bi-product, 
immunoglobulins. These immunoglobulins, also known as antibodies, are specialized proteins that defend 
our body from a myriad of attacks. Immunoglobulins are formed by two identical heavy and two identical 
light chains. The heavy chains are IgG, IgA, IgM, IgD or IgE, and the light chains are either kappa or 
lambda. Immunoglobulins perform their different “defense” roles according to their type.  

The known culprit of Multiple Myeloma is an abnormal plasma cell. When plasma cells become 
cancerous, they increase by number in bone marrow, tissues or even the circulation. Most abnormal 
plasma cells keep the capability to produce immunoglobulins, which may have two identical heavy and 
two identical light chains, or can be formed by only light or heavy chains. Regardless of their structure, 
these immunoglobulins do not protect the body. Abnormal immunoglobulins are known as M-proteins, or 
monoclonal proteins, and may be present in large amounts in the circulation and can even be excreted in 
the urine.
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Diagnosing Multiple Myeloma: Abnormal Plasma Cells

Multiple Myeloma is part of a group of diseases associated with abnormal plasma cells. These diseases are 
known as plasma cell dyscrasias. Therefore, finding abnormal plasma cells and/or an M-protein does not 
imply an immediately diagnosis of Multiple Myeloma. A Multiple Myeloma diagnosis is based on criteria 
that includes key clinical, imaging and laboratory parameters.

Among the laboratory diagnostic tools currently available, three tests remain as key components in the 
laboratory testing for Multiple Myeloma clinical trials: protein electrophoresis, protein immunofixation and 
free light chain.

Diagnosing Multiple Myeloma: Measuring, Quantifying 
and Classifying the M-protein

The amount of M-protein produced and released into the blood, and sometimes into the urine, is used by 
many clinicians as a marker of abnormal plasma cells. Therefore, measuring the M-protein as a surrogate 
of tumor load, along with other laboratory and established clinical criteria, will deem if the patient has 
Multiple Myeloma or another plasma cell dyscrasias. Furthermore, close follow-up of the M-protein levels 
has proven essential for classification, decision on treatment, assessment of recurrence and prognosis of 
the disease.

M-proteins may be quantified by protein electrophoresis (PEP), a well-established test performed in serum 
(SPEP) and urine (UPEP). The test’s basic principle is the separation of proteins by the manner they 
migrate when electric charge is applied, splitting in two groups: albumin and globulins. Immunoglobulins 
migrate with the globulins; and abnormal immunoglobulins (M-proteins) most commonly migrate in the 
globulin area. They may form a peak or spike – the M-protein peak, known as an M-spike – that can be 
identified and quantified by its density.  

Classification of M-proteins is performed by immunofixation (IFE) of serum (SIFE) and urine (UIFE). IFE 
is the special staining of the separated proteins, including the M-protein by specific IgG, IgA, IgM, IgD, 
IgE, kappa and lambda antibodies. With PEP, we recognize the presence or absence of an M-spike, yet 
PEP cannot tell either the type of immunoglobulin or light chain involved. With IFE we learn not only that 
there is an M-spike, but also if that M-spike is an IgG-kappa monoclonal gammopathy. IFE may detect and 
classify M-proteins, even when there is no measurable M-spike. This is particularly important for detection 
of low levels of monoclonal proteins.

Diagnosing Multiple Myeloma: Quantifying the Free 
Light Chains

The third marker is the free light chain assessment. Free light chain assays are used to quantify the free 
light chains of immunoglobulins, which are comprised of two identical heavy and two identical light 
chains, either kappa or lambda. “Extra” free light chains are also produced. The free light chain assays 
measure kappa and lambda light chains that are “free” and not associated with the whole immunoglobulin. 
Kappa/lambda free light ratio is also calculated. 



Multiple publications have shown the relationship between an abnormal kappa/lambda ratio and Multiple 
Myeloma. Consequently, the ratio of the free light chains released in serum, and sometimes into urine, is 
used by many clinicians as a marker of the tumor load as well. A higher than normal kappa/lambda ratio 
could be indicative of a kappa-associated M-protein; conversely, a lower than normal kappa/lambda ratio 
could be indicative of a lambda-associated M-protein. An abnormal light chains ratio may be seen with 
negative PEP and IFE studies.

  

Assessing Multiple Myeloma: Sources of Variability

Most Multiple Myeloma patients are followed several years throughout their disease. Clinicians monitor 
the measurement changes of SPEP, UPEP and the free light chain ratio – all of which are considered key 
disease markers. The top challenge posed by this approach is the markers’ biological variability. 

A 2011 Mayo Clinic study1 on the implications for monitoring monoclonal gammopathies confirmed the 
known variability of these quantitative disease markers. The study, which was published in the Clinical 
Chemistry Journal, included clinically stable, untreated patients to address the long-term biological variation 
of the serum protein electrophoresis M-spike, urine M-spike and monoclonal serum free light chain 
quantification. Overall, the study concluded that the variations in urine M-spike and serum free light chain 
measurements during patient monitoring were similar and larger than those for serum M-spikes.
Variability can also occur during the pre-analytical phase. Laboratories throughout the world can each have 
slightly different specimen collection, tube type, preservative, transportation and/or storage instructions. 
For example, while free light chain reagents are produced by the same manufacturer, analysis may be 
performed by different instruments. Conversely, PEP and IFE reagents are produced by several different 
manufacturers. The PEF and IFE assays are also complex, including many individual steps that could each 
produce differences when specimens are tested in different laboratories. 

With different PEP and IFE methods in use, sources of variability can combine and produce even greater 
differences. Furthermore, variability may conceal imperfectly identified source patients and/or incorrect 
type specimens. Finally, variability becomes even a greater challenge in the clinical trial arena, where many 
countries and multiple locations are the norm.

 

Addressing Variability: Covance Multiple Myeloma Team

Covance Central Laboratory Services responded to the increasing variability in Multiple Myeloma testing by 
creating a dedicated Multiple Myeloma Team that performs all PEP, IFE and free light chain testing “under 
one roof,” performing all tests via a centralized approach. 

We use the same assays and instruments worldwide for each PEP and IFE we conduct, plus all PEP and 
IFE reports follow the same format, which is easily fit for data transfer. For greater consistency, each 
Multiple Myeloma case is reviewed by our Indianapolis team. Whenever there is a question, our on-site 
pathologists are consulted. In addition, all screening cases are also seen by one of our on-site pathologists. 

1.  Mayo Clinic Study; Oct. 2011; “Long-term biological variation of serum protein electrophoresis M-spike, urine 
M-spike, and monoclonal serum free light chain quantification: implications for monitoring monoclonal 
gammopathies;” Katzmann JA1, Snyder MR, Rajkumar SV, Kyle RA, Therneau TM, Benson JT, Dispenzieri A.



PEP and IFE studies are kept in a personal file for each patient. Those files are pulled and compared to 
incoming patient specimens. Incorrect source patients may be discoverable based on the location of the 
myeloma peak within the PEP waveform and on IFE findings. If any discrepancy is found, appropriate 
communication with the investigator site is conducted in order to ensure the delivery of optimal laboratory 
data. All these steps have tremendously decreased result variability for our sponsors. 

Free light chains are also performed by the same instrument and assay globally. The information from the 
free light chain results is available to the Myeloma Team when PEP and IFEs are read and interpreted. 

In addition to our standardized Multiple Myeloma testing approach, Covance has also addressed the pre-
analytical testing aspects. This includes uniform specimen collection, tube type, preservatives and storage 
instructions. The 24-hour urine samples for PEP and IFE can represent a challenge for the site because 
patients mostly collect them at home. Therefore, we include written instructions on the collecting urine 
jugs on what to do before, during and after collection. Lastly, detailed instructions are greatly emphasized 
on all Covance investigator manuals provided to sites globally.  
 
Your choice in selecting a central lab can have a significant impact on the success of your Multiple 
Myeloma studies. Our approach to reducing the variability in Multiple Myeloma testing is just one example 
of how we go above and beyond to ensure globally combinable data and high-quality results.

For more information about how Covance Central Laboratory Services can assist you with the design and 
execution of your clinical trials, please contact your account executive or visit our website:  

Maria Teresa Lee, MD, FCAP, is the Director of Medical Affairs 
at Covance Central Laboratory Services in Indianapolis, IN.  
 
Dr. Lee joined Covance in 2010. She is Board Certified in 
anatomic and clinical pathology, and has extensive experience 
in immunology and cytokine research. She is published in 
several journals and holds an active Indiana medical license.
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