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Broad Bands Observed in Serum Electrophoresis
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CASE DESCRIPTION

A 78-year-old woman was referred to our hospital for further investigation of a bicytopenia. She had a
history of rheumatoid arthritis and Sjogren syndrome for which she was treated with methotrexate and
etanercept. She had no complaints, and during physical examination, no lymphadenopathy, masses, or
visceromegaly was found. Hematologic evaluation showed the following results: hemoglobin, 9.7 g/dL
(reference, 12.1-16.1 g/dL); white blood cells, 1.6 X 10°/L (reference, 4.0 —10.0 X 10°/L); and
thrombocytes, 156 X 10°/L (reference 150—400 X 10°/L). A peripheral blood smear did not show blasts or
dysplastic features of the white blood cells. The patient had normal ferritin, vitamin B12, and folic acid
concentrations without evidence of hemolysis. Serum protein electrophoresis (SPE)* and immunofixation
electrophoresis (IFE) with pentavalent antiserum were performed as M-protein screening. Both
techniques demonstrated a broad band in the B/y region (Fig. 1A). Further IFE analysis, shown in Fig. 1B,
identified the abnormal pattern as a broad IgG band (blue brackets) with no corresponding light chain
band (red brackets). These data suggested the presence of an I1gG heavy chain M protein (y-HC).

Capillary electrophoresis (CE) combined with immunosubtraction (IS) analysis (Fig. 1C) confirmed that
the abnormal pattern was caused by a y-HC. 1gG-IS (Fig. 1D) illustrated that the y region consisted of
polyclonal IgG-k and 1gG-A (green). The B2 region largely consisted of IgG not associated with light chains
(y-HC, represented in red), and the remaining fraction (blue) was a combination of polyclonal IgA,
polyclonal IgG, and nonimmunoglobulins.

The serum Hevylite immunoassay has been recommended both for confirmation and quantification of a
monoclonal heavy chain (1). The Hevylite reagents specifically target the unique junctional epitope
between the immunoglobulin heavy chain and light chain combination. An (IgGk + 1gGA)/1gGtotal ratio
lower than 0.8 is indicative of the presence of a y-HC (1). In our patient, the ratio was 0.6 (1gGtotal = 15.6
g/L, 1gGk = 4.4 g/L, and I1gGA = 4.9 g/L). Furthermore, the y-HC concentration could be estimated as
follows: [y-HC] = [IgGtotal] - [IgGK] - [IgGA]. The y-HC concentration in our patient measured using the
Hevylite reagents was 6.2 g/L. This corresponds to the y-HC concentration determined from the CE
pattern and total serum protein concentration (B2 region is 16.5% of 58 g/L = 9.5 g/L). From Fig. 1D, it is
estimated that approximately two-thirds of the B2 region comprises the y-HC (two-thirds of 9.5 = 6.3 g/L).
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Bone marrow analysis showed the presence of approximately 2% plasma cells, of which about 30% were
atypical or binucleated (Fig. 1E). No other abnormalities were observed within the bone marrow. Using
flow cytometry, a small population of plasma cells was detected. Eighty percent of these plasma cells
expressed cytoplasmic IgG, and 50% of the cells did not express either cytoplasmic k or A (Fig. 1F).
Interestingly, these k/A- negative cells expressed multiple aberrant markers
(CD45MehCcD138Me"CD20*CD56*). All together, we observed a low percentage (approximately 1%) of
malignant plasma cells expressing a y-HC.
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Fig. 1. Laboratory findings associated with -HC.

(A), SPE and the corresponding densitometry scan show an abnormal broad band bridging the B/ region. The same abnormal dense region
is observed in the pentavalent screen. (B), IFE analysis demonstrates that the abnormal dense region corresponds to IgG (blue brackets) and
has no associated light chains (red brackets). (C), CE combined with IS analysis (indicated by blue lines in each panel) confirms that the
abnormal pattern is caused by an IgG heavy chain. (D), Enlarged panel of IgG-IS illustrates that the  region consists of polyclonal IgG-x and
1gG-A (green). The B2 region largely consists of IgG not associated with light chains (red), and the remaining fraction (blue) is a combination
of polyclonal IgA, polyclonal IgG, and nonimmunoglobulins. (E), Bone marrow aspirate showing normal and binucleated plasma cells. (F),
Flow cytometry of the bone marrow aspirate shows a small population of plasma cells that are mainly IgG-positive. Approximately 50% of the
IgG-positive plasma cells do not express « or A (indicating the heavy chain clone in red).
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QUESTIONS TO CONSIDER

e  Which electrophoretic features are unique for a heavy chain protein?

e  What alternative methods can be used to confirm the presence of a heavy chain protein?

e  Would your diagnostic laboratory be able to recognize a heavy chain?
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Final Publication and Comments
The final published version with discussion and comments from the experts will appear in
the May 2019 issue of Clinical Chemistry. To view the case and comments online, go to
http://www.clinchem.org/content/vol65/issue5 and follow the link to the Clinical Case
Study and Commentaries.

Educational Centers
If you are associated with an educational center and would like to receive the cases and
questions 1 month in advance of publication, please email clinchemed@aacc.org.

All previous Clinical Case Studies can be accessed and downloaded online at
https://www.aacc.org/publications/clinical-chemistry/clinical-case-studies

AACC is pleased to allow free reproduction and distribution of this Clinical Case Study for
personal or classroom discussion use. When photocopying, please make sure the DOI and
copyright notice appear on each copy.

AACC is a leading professional society dedicated to improving healthcare through laboratory medicine. Its nearly
10,000 members are clinical laboratory professionals, physicians, research scientists, and others involved in developing
tests and directing laboratory operations. AACC brings this community together with programs that advance
knowledge, expertise, and innovation. AACC is best known for the respected scientific journal, Clinical Chemistry, the
award-winning patient-centered web site Lab Tests Online, and the world’s largest conference on laboratory medicine
and technology. Through these and other programs, AACC advances laboratory medicine and the quality of patient
care.

10.1373/clinchem.2018.297176 © 2018 American Association for Clinical Chemistry

Page 3


http://www.clinchem.org/content/vol65/issue5
mailto:clinchemed@aacc.org
https://www.aacc.org/publications/clinical-chemistry/clinical-case-studies

