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Background: Monoclonal gammopathies are characterised by
the presence of a serum or urine monoclonal protein (M-pro-
tein), typically detected as a single narrow band on serum
protein electrophoresis (SPEP). Rarely, double M-bands may
appear, raising the suspicion of biclonal gammopathy. Distin-
guishing true biclonality from paraprotein polymerization is
crucial to prevent diagnostic misclassification and inform appro-
priate clinical decisions.

Case: We report a case series of four multiple myeloma patients
with twin M-bands who presented to AIIMS Patna between
March 2023 and March 2024. All four patients exhibited two
discrete M-bands on SPEP, initially suggestive of biclonal gam-
mopathy. However, immunofixation electrophoresis confirmed
that both bands in each case belonged to the same immunoglob-
ulin isotype and light chain, establishing a monoclonal origin.
Treatment of samples with f-mercaptoethanol resulted in the
collapse of double bands into a single monoclonal band, confirm-
ing paraprotein polymerization. IgA and IgM paraproteins were
most frequently implicated in dual-band appearance.

Conclusion: The presence of double M-band on serum protein
electrophoresis does not necessarily indicate biclonal gammop-
athy. Depending on SPEP results alone may lead to misclassi-
fication, and confirmatory techniques such as IFE and reducing
agent studies are essential to establish the correct diagnosis.
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Introduction

Monoclonal gammopathy (MQ) is the presence of serum and/

or urine monoclonal protein (M-protein), which is caused by the
overproduction of the immunoglobulins (Igs) by a population of
B-lymphocytes and/or plasma cells. This is primarily observed

in Waldenstrom's macroglobulinemia, multiple myeloma

(MM), and monoclonal gammopathy of unknown significance
(MGUS). However, primary amyloidosis, cryoglobulinemia,
lymphoproliferative diseases, solitary plasmacytoma, hepatitis C
infection, POEMS syndrome, and scleromyxedema can also result
in monoclonal deposition of other proteins [1]. In serum protein
electrophoresis (SPEP), Longsworth et al. [2] initially reported

a tall, narrow-based spike that Moore et al. [3] later referred to

as the "M" component/peak. When doing SPEP, polyclonal Igs
show up as a broad-based band on agarose gel, while monoclonal
Igs show up as a single, discrete and intense band on agarose gel
and a distinct peak in the densitometer tracing. Depending on the
type of Igs produced, this band or peak may also be seen in the
gamma, beta-gamma, or beta-region. Following the discovery of
the "M" band or peak on SPEP, immunofixation electrophoresis
(IFE) is used to definitively identify monoclonal proteins and
characterize the heavy chain (HC) and light chain (LC) [4]. IFE is
more sensitive than SPEP in identifying traces of "M" protein in
plasmacytoma, primary amyloidosis, or treated cases of multiple
myeloma/macroglobulinemia, where SPEP does not show a
monoclonal band. Additionally, it helps differentiate between

a monoclonal and polyclonal increase in Igs [5]. Monoclonal
immunoglobulins (Igs) are produced by the growth of neoplastic
plasma cells, but an increase in polyclonal Igs is usually linked
to reactive or inflammatory events. Moreover, if there is a strong
clinical suspicion of multiple myeloma or a similar condition in
cases with normal SPEP, IFE is warranted to confirm the diagnosis

[6].

A subgroup of patients with monoclonal gammopathies may
have serum and/or urine containing several M-proteins. This
group of gammopathies is known as "double gammopathies."
In existing literature, the terms "biclonal gammopathy" and
"double gammopathy" have been used interchangeably. Double
gammopathy can be depicted in two different ways, wherein two
different M bands or peaks on SPEP or a single M band on SPEP
further resolves into two distinct bands on IFE. The variant of
HC and LC found determines the further subdivision of double
gammopathies. In these situations, IFE may reveal whether the
monoclonal proteins differ in both HC and LC isotype (e.g IgA
kappa and IgG lambda) which is a true biclonal gammopathy.
In some cases the M proteins share the same HC with different
LCs or different HCs with same LCs which is termed double
gammopathies (IgM kappa and IgM lambda or IgA kappa and
IgG kappa) [7]. Multiple myeloma, several lymphoproliferative
diseases, and MGUS have been linked to biclonal/double
gammopathies.

Biclonal/Double gammopathies can be picked up at initial
presentation or after the original diagnosis has been established
and the disease has progressed. The eruption of "distinct
plasma cell clones that are two or more in number" producing
multiple monoclonal proteins can lead to biclonal/double

gammopathies[7,9]. At a later stage of disease pathogenesis,

when "clonally related" plasma cells undergo class switching,

it can also result in biclonal/double gammopathies. Throughout
the course of the disease or after treatment, the proportion of
"double" M-proteins may increase or decrease in a way that

is consistent or inconsistent. The causative mechanism of this
process is unclear [8]. Biclonal/Double gammopathies are reported
to occur in 2-4 per cent of different gammopathy cohorts in the
published literature [8,10-14]. The most prevalent combination of
HC isotype, according to Kyle et al. [10], is IgG—IgA. Riddell et
al. [8] reported that the most prevalent HC isotype combination
was [gG—IgM. Two other studies reported that the most prevalent
combination is IgG-IgG [13,14]. These findings differ from one
another for a variety of reasons, including variation in racial or
population distribution, variation in the sensitivity of the detection
technique or selection bias in the process of case selection.

Most frequently reported light chains were the kappa light chain
[8,11,14]. This case series presents four multiple myeloma patients
with twin M-bands on SPE who presented to AIIMS Patna
between March 2023 and March 2024. All patients had provided
informed consent to the publication of their anonymised data.

Results

All four patients demonstrated double M-bands on SPEP or IFE. In
all, the presence of two distinct bands initially suggested biclonal
gammopathy. On subsequent IFE, both bands in each except the

last case (case 4) were found to belong to the same immunoglobulin
heavy and light chain type, confirming a monoclonal gammopathy
with pseudo dual-band appearance. To further evaluate the possibility
of polymerization or aggregation, serum samples were treated with
the reducing agent B-mercaptoethanol before electrophoresis. After
reduction of the sulfide bonds, the double M-bands collapsed into

a single monoclonal band, supporting the interpretation that the
apparent biclonal pattern was due to paraprotein polymerization
giving rise to two molecules with different molecular weights (partly
polymerized and partly unpolymerized) rather than the presence of
two independent clones. The description of the cases is presented in
Table 1. SPEP and IFE of the four cases are presented in Figures 1 to
4. The SPE and IFE were performed on a gel-based electrophoresis
machine (Hydrasys 2, Sebia, France).
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Table 1: Clinical features and laboratory findings of cases.

Age/Sex Clinical Laboratory Bone marrow SPEP finding IFE finding Diagnosis
findings findings findings

1 57y/M Recurrent chest | Hb- 46 g/L, TP | 72% plasma Two peak IgA lambda Plasma cell
pain, shortness | /ALB/GLOB-1 | cell (binucleate | M band beta dyscrasia
of breath, 14.1/22.8/84.3 | /multinucleate) | gamma region
weakness, O/E- | g/L, A/G
pallor and B/L | ratio-0.35, Cr-
basal crepts 193.6 umol/L,

Ca-2.24
mmol/L.

2 56y/F Fatigue, Hb- 68 g/L, TP | 11% plasma Two peak 1gG lambda Plasma cell
weakness, /ALB/GLOB-5 | cell (binucleate | M band beta dyscrasia
vomiting 6.7/28.7/28.0 | /trinucleate) gamma region
and anorexia g/L, A/G
k/c/o HTN ratio-1.03, Cr-
and bronchial 1096 pmol/L,
asthma Ca-2.45

mmol/L.

3 75y/F Fever, back Hb- 78 g/L, TP | 50% plasma M band in beta | IgA kappa Plasma cell
pain, weakness | /ALB/GLOB-9 | cell (binucleate | gamma region dyscrasia
O/E- pallor 6.7/27.9/68.8 /trinucleate)

¢/L, A/G
ratio-0.41, Cr-
107.0 umol/L,
Ca-2.77
mmol/L.

4 80y/F Weakness, Hb-79 g/L, TP/ | 40% M band in beta | True Biclonal Plasma cell
loose stool ALB/GLOB- plasma cell gamma region | gammopathy dyscrasia
and abdominal | 87.1/33.0/54.1 | (multinucleate) (IgG Kappa
pain, O/E- g/L, A/G ratio- and IgA
pallor 0.61, Cr- 158.3

pmol/L, Ca- lambda)
2.22 mmol/L.

SPEP: serum protein electrophoresis, IFE: immunofixation electrophoresis, M: Male, F: Female, Hb: Hemoglobin, TP: Total Protein, ABL: Albumin,
GLOB: Globulin, A/G: Albumin/Globulin, Cr: Creatinine, Ca: Calcium, O/E: on examination, HTN: hypertension, B/L: bilateral, k/c/o: known case of, IgA:
Immunoglobulin A, IgG: Immunoglobulin G, M band: monoclonal band, g/dl: grams per liter; umol/L: micromoles per liter; mmol/L: millimoles per liter
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Figure 1: Serum protein electrophoresis and immunofixation of Case 1 before and after B-mercaptoethanol treatment.
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Figure 2: Serum protein electrophoresis and immunofixation of case 2 before and after mercaptoethanol treatment.
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