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A window into immunoglobulin quantitation and plasma cell
disease: antigen epitopes defined by the junction of
immunoglobulin heavy and light chains
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Protein electrophoresis (PEL) and immunofixation electrophoresis
(IFE) assays form the hub of laboratory testing for multiple
myeloma and related plasma cell proliferative diseases. The
secreted monoclonal proteins (M proteins) act as serological
‘tumor’ markers, and the electrophoretic assays identify M proteins
for diagnosis as well as quantitate these markers for monitoring
clinical course and response to therapy.1 These electrophoretic
assays, however, have difficulty identifying and quantitating
certain types of M proteins. The most glaring example is the
detection and quantitation of monoclonal free light chains (FLCs).
Until the serum FLC assay became available, screening panels
employing serum and urine PEL and IFE studies were less sensitive
for FLCs. Further, urine studies for monitoring disease in patients
with light-chain-only myeloma, oligosecretory myeloma, and
other oligosecretory plasma cell disorders such as light-chain
(AL) amyloidosis were quite cumbersome. In 2001 Bradwell
et al. reported quantitative serum assays for k and l FLCs.2

The k to l FLC ratio obtained from these assays has proved
to be remarkably sensitive for detecting light-chain diseases,
and the absolute FLC concentration has been effective for
monitoring these diseases.3,4 Further, as an unexpected benefit,
the FLC ratio was also found to be prognostic for monoclonal
gammopathy of undetermined significance (MGUS), smoldering
multiple myeloma (SMM), AL amyloidosis, multiple myeloma and
solitary plasmacytoma.5–8 It is also replacing the urine PEL and IFE
when screening for monoclonal plasma cell disorders.9,10 As a
result, within the last 10 years, the quantitative serum FLC assay
has joined PEL and IFE assays and nephelometric measurement of
intact immunoglobulins (Ig) as part of the basic laboratory panel
for the diagnosis, prognosis and monitoring of patients with
plasma cell disorders.4 However, additional weaknesses remain in
our ability to detect and monitor this complex spectrum of
disorders. First is the inability to recognize or quantitate small
M proteins that migrate in the b fraction or g fraction among
polyclonal Igs. Second is the difficulty in ascertaining clonality and
monitoring in some patients with PEL migration patterns that are
so diffuse that electrophoretic markers are not useful indicators of
clonality for monitoring relapse.11 Finally, even with multiple
prognostic markers, accurate determination of risk of progression
is still an issue in premalignant plasma cell disorders such as
MGUS and SMM. One potentially useful prognostic marker in this
regard is the suppression of uninvolved Igs by the monoclonal
plasma cell population. However, this has traditionally been
difficult to measure with precision.
An immunoassay that recognizes the combination of Ig heavy

and light chains (HLC) was described in 2009.12 This assay
(Hevylite; The Binding Site, Birmingham, UK) separately
quantitates IgGk, IgGl, IgAk, IgAl, IgMk and/or IgMl. The
quantitation of Igs by isotype-specific light chains allows the
same approaches as have been used for FLCs, that is, the ratio of
the HLC pairs (for example, IgGk/IgGl) may provide diagnostic
information regarding clonal proliferation, and ratios plus

quantitation of individual HLC can aid in disease monitoring.
In fact, the Hevylite assay appears to help address the weaknesses
discussed in the preceding paragraph.
In this issue of Leukemia, there are three articles that have

systematically explored the clinical utility of HLC assays.13–15 The
results of these studies also provide additional biological insights
into the pathogenesis of myeloma. Ludwig et al. and Bradwell
et al. show that the diagnostic sensitivity for HLC-pair ratios in
myeloma is comparable to PEL and IFE. In the study by Ludwig
et al., the HLC-pair ratio obtained using the Hevylite assay was
more sensitive for monitoring minimal residual disease than PEL
plus IFE in some patients. Further, in both studies, highly abnormal
HLC-pair ratios were prognostic for progression-free survival,
and the combination of b-2 microglobulin and HLC-pair ratio was
a more powerful prognosticator than b-2 microglobulin plus
albumin. The third study is from our group, and it investigates the
role of HLC assays in MGUS. This study focused on the use of
HLC assays to measure monoclonal and polyclonal HLC separately
as a novel approach to identifying heavy-chain isotype-specific
immunoparesis as a predictor of progression in MGUS. IgG
plasma cell clones were found to suppress polyclonal IgG
synthesis much more efficiently than IgA and IgM secretion.
However, more importantly, HLC-pair suppression (that is,
suppression of IgGk in IgGl MGUS) was an independent
predictor of progression to myeloma. Unlike the myeloma
studies, we found that the diagnostic sensitivity of the Hevylite
assay was lower than that of IFE: 97% in IgA MGUS, 90% in IgM
MGUS and 56% in IgG MGUS. This suggests a more limited use of
HLC assays as a diagnostic tool in investigating patients for the
presence or absence of clonal plasma cell disorders than would be
suggested by the myeloma studies. Still, the high sensitivity for
IgA and IgM M proteins should prove useful for monitoring IgA
and IgM proteins migrating within the b fraction.
Collectively, these reports provide the first systematic set of

data on a novel assay to measure Igs by HLC isotypes. The HLC
assays allow new ways to examine plasma cell biology and
disease. We are able to identify abnormalities that were previously
hidden from our view, as indicated by the selective suppression of
polyclonal IgG plasma cells by the monoclonal IgG plasma cells.
Based on the studies reported in this issue, we can conclude that
the Hevylite assay may be useful in monitoring of patients with
IgA myeloma and oligosecretory myeloma, where the precise
quantity of the M protein is typically not adequately measured by
either PEL or traditional quantitative Ig studies. Second, the assay
may be of value in identifying M proteins with broad electro-
phoretic migratory patterns. Third, the data suggest that isotype-
specific HLC-pair suppression (suppression of IgGk in IgGl MGUS)
is a predictor of progression in MGUS, and that it can take place
years prior to the overt malignant transformation. Although the
latter finding and the putative underlying mechanisms are
fascinating from a biological standpoint, we need more data
before this is considered to be of clinical utility. Finally, further
work is needed to clarify the role of the Hevylite assay for minimal
residual disease detection and as a prognostic factor in myeloma
in the context of rapidly evolving therapy.16
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