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ABSTRACT
Background: Multiple Myeloma (M.M) is a neoplasm of B cell
lineage characterized by excessive proliferation of abnormal
plasma cells, secreting abnormal immunoglobulin causing
monoclonal gammopathy which can be detected by the presence
of M protein in serum and urine electrophoresis.
Aim: To detect and quantify monoclonal gammopathy in sus
pected cases of multiple myeloma and to differentiate them from
benign conditions, because of the vast difference between their
prognosis and management.
Method: Serum samples from 150 suspected cases of M.M were
subjected to serum protein electrophoresis on cellulose acetate
strip. M band detected visually and estimation of M protein was

done by densitometer. Bone Marrow biopsy and clinical profile
were correlated in M band positive cases.
Result: Out of 150 cases 10.66% cases had monoclonal
gammopathy. Ten percent cases were diagnosed to be multiple
myeloma and one case was found to be Monoclonal gammopathy
of undetermined significance.
Conclusion: SPEP is an easy to perform laboratory test which
can be used for detection and quantification of monoclonal
gammopathy and should be recommended as preliminary
test for suspected cases of multiple myeloma. MGUS must be
differentiated from M.M, as management and prognosis of these
two cases is totally different.
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INTRODUCTION
Multiple Myeloma (M.M) is a neoplasm of B cell lineage which is
characterized by excessive proliferation of abnormal plasma cells.
These abnormal plasma cells secrete abnormal immunoglobulin
that produces a condition called monoclonal gammopathy, which
can be detected by the presence of M protein in serum and urine
electrophoresis [1]. It accounts for 10% of the haematological
malignancies [2]. It is a debilitating malignancy that is a part of a
spectrum of diseases which range from monoclonal gammopathy
of unknown significance (MGUS) to plasma cell leukaemia. The
clinical symptoms that are suspected for a plasma cell disorder
include back pain, weakness or fatigue, osteopaenia, osteolytic
lesions, spontaneous fractures and recurrent infections [3].
It is very important to distinguish between M.M. from MGUS
due to the general nature of manifestation of M.M and the
vast difference between the occurrence of M.M. and MGUS.
The occurrence of M.M is 4:100000 world wide [4] and that of
monoclonal gammopathy of undetermined significance (MGUS)
is approximately 1% among the population who are over 50 years
of age, it is 3% among those who are over 70 years, and it is
up to 10% among those who are over 80 years of age [5-7].
Moreover, the need for the therapy is also very much different in
these two conditions. Therefore, serum protein electrophoresis
(SPEP) should be done to evaluate the general manifestations
like malaise, weakness, chronic bone pain and anaemia, to
detect the monoclonal gammopathy and to know the quantity
of the M protein in these patients so that we can differentiate
between multiple myeloma and the other causes of monoclonal
gammopathy.
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SPEP is a simple lab technique where the serum is applied
on a support medium and exposed to an electric current. The
different fractions of the serum proteins separate usually into 5
bands, as – the albumin, α1, α2 , β, and the γ globulin fractions.
In the interpretation of SPEP, more attention is given to the
gamma region, which is mainly composed of Immunoglobulin.
Many conditions can cause an increase in the gamma region
,but those which cause a homogenous spike like a peak in the
gamma globulin zone, are of special interest. These so called
monoclonal gammopathies, result from the proliferation of a
single, usually malignant clone of plasma cells which produce
either a single class of intact immunoglobulins, heavy chains
or light chains or both. These proteins are called para proteins
or M(monoclonal) proteins. The M protein or the M component
is readily detected as a sharp symmetric spike (M spike) with
an α2, β, or a γ mobility while performing the electrophoresis
of serum. Multiple myeloma is the most common cause of
paraproteinaemia [8,9].
The monoclonal gammopathies include malignant conditions like
plasma cell dyscrasias, chronic lymphatic leukaemias and benign
idiopathic forms of unknown significance. They may be associated
with the drug treatment (Diphenyl hydantoin,sulphonamide and
penicillin) [10].

AIM
1.
2.

To detect and to quantify a monoclonal gammopathy by doing
SPEP in suspected cases of multiple myeloma.
To differentiate between MGUS and multiple myeloma to
facilitate further management.
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Materials and Methods
After getting approval from the institutional ethics committee and an
informed consent from the participants, 150 blood samples were
collected from suspected cases of multiple myeloma and they were
subjected to SPEP from Jan 2009 to Jan 2010 in the Department
of Pathology, Tata Main Hospital, Jamshedpur. SPEP was performed
on cellulose acetate strips by using a ready made buffer (pH 8.6). The
cellulose acetate strips were initially soaked in the buffer solution and
the extra amount of buffer was removed by placing them in between
two Whatman no-1 filter papers. Then, the strips were placed on
the central compartment of the electrophoresis chamber. Two filter
paper strips were placed on both the sides of the cellulose acetate
strip to connect them with the two buffer containing chambers on
both the sides of the electrophoresis chamber. Then, 10 microlitre
of the serum samples were loaded on the cellulose acetate strip at
the sources of the origin. Then, the electrophoresis chamber was
connected to the power pack and it was subjected to electrophoresis.
After one hour, the strips were removed and they were stained by
using Ponceu S. After destaining them by using the reagent which
was supplied by the same company, the separated protein fractions
could be visualized. The estimation of the individual protein fraction
was done by densitiometry (Scannion, Priman Ltd). The M band
could be detected visually and the concentration of the M protein
was estimated automatically by the densitometer. The buffer, staining
reagent and the destaining reagent, all were provided by Priman
Ltd. The clinical history and the bone marrow biopsy reports were
correlated in the M band positive cases to differentiate M.M from the
other conditions.

[Table/Fig-2]: SPEP Strip and Graph showing M spike in gamma region
in Monoclonal gammopathy cases

[Table/Fig-3]: Normal pattern SPEP in our study

Result
There were 150 clinically suspected cases of multiple myeloma,
whose serum samples were received in the Dept of Pathology
for serum protein electrophoresis during the period from Jan
2009 to Jan 2010. There were 90(60%) males and 60 (40 %)
females. Among the 150 cases, 16 (10.6%) were found to have
monoclonal gammopathy ( the positive M band could be seen in
SPEP).The male to female ratio was 1.7:1. A majority of the male
patients belonged to the age group of 51 to 60 years, whereas a
majority of the female cases were in the range of 61 to 70 years
[Table/Fig-1].
Age (Years)

Male

Female

Total

41-50

3

0

3

51-60

5

1

6

61-70

1

5

6

71-80

1

0

1

Total

10

6

16

[Table/Fig-1]: Age and Sex Distribution of Cases with Monoclonal
Gammopathy

Among these cases, 14 (87.5%) had the M band in the gamma
(γ) region and 2 cases (12.5%) had it in the beta (β) globin region.
There was no M band in the α region. The mean concentration
of the M protein in the γ region was 5.3 g/dl, with a range of
3 to 7 g /dl and in the β region, it was 2.5 g/dl, with a range of 2
to 3 g/dl.
The M spike in the γ region has been depicted on the cellulose
acetate strip and in the graph form in monoclonal gammopathy
cases in the [Table/Fig-2] and normal SPEP pattern in [Table/
Fig-3].
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[Table/Fig-4]: Pie chart-showing percentage of different SPEP pattern

The bone marrow biopsy results of the M band positive cases
were collected. After correlating the monoclonal gammopathy with
the bone marrow biopsy and the clinical features, 15 cases (10%)
were diagnosed to have multiple myeloma and one case (0.66%)
had MGUS. The percentage of the myeloma cells in the bone
marrow was variable and it ranged from 12% to 65% in the cases
of multiple myeloma.
Along with paraproteinaemia, the other SPEP patterns which were
found in our study were the chronic inflammation pattern, acute
inflammation, iron deficiency anaemia and the normal pattern
which is show in [Table/Fig-4] by a pie chart.

DISCUSSION
Multiple myeloma, a cancer of the terminally differentiated plasma
cells, typically occurs in elderly patients. The prevalence of this
disease is low, about 1% of all the cancers, but the incidence
increases after the age of 60 years [11]. The term, ‘multiple myeloma’
describes a characteristic feature which is found at multiple sites
within the bone marrow (myelo-), with the accumulation of the
tumour (oma) cells. Normally, the plasma cells constitute 1% of
the cells in the bone marrow, but as the disease advances, the
tumour load in the bone marrow increases up to 80%, depending
upon the disease severity. These malignant plasma cells synthesize
1459
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monoclonal antibodies which are released into the circulation.
Therefore, the monoclonal protein (antibody) level in the serum.
increases [12].

cases of multiple myeloma. MGUS must be differentiated from
M.M, as the management and the prognosis of these two cases
are totally different.

In the clinical practice, serum protein electrophoresis is commonly
used to identify multiple myeloma and other serum protein
disorders. Many specialists include SPEP as a screening test in the
initial evaluation for numerous clinical conditions [13].

Limitation

In our study, out of the 150 suspected cases of multiple myeloma,
10.6% (16) cases were found to have monoclonal gammopathy
or paraproteinaemia, whereas Col. Chopra et al., found 24.4%
samples to be positive for the M protein by SPEP [10]. MD Dilawer
et al reported 9.2% [14] samples and Vijayashree N reported 4.8%
samples to have paraproteinaemia in their studies [15]. Among the
16 M band positive cases that we studied, there was an M spike
in the gamma region in 14 (87.5%) cases and 2 cases(12.5%) had
an M band in the beta region. Col.G S Chopra et al reported that,
84.8% of the cases had an M band in the gamma (γ) region and that
15.2% cases had an M spike in the beta (β) globin region [10]. In
our study, the male to female ratio was 1.7:1, whereas the sex ratio
was 1.2:1, as was reported in their study by Col GS Copra et al.,
[10]. A slight male predominance was also found in the study which
was conducted by Nayak B S et al., [16]. The disease manifested
in the later ages in females than in the male patients. (between the
ages of 51 to 60 years in males and between the ages of 61 to 70
years in females).
Our patients of multiple myeloma fulfilled the criteria for the diag
nosis which were given by Durei BG and Kyle RA [17,18]. According
to the above criteria, 15 cases (10%) were diagnosed as multiple
myeloma in our study, as they had >10% myeloma cells in the
bone marrow and >3 g/dl of the M protein in SPEP.
‘Monoclonal gammopathy of undetermined significance’ (MGUS)
is a term which was originally coined by the Mayo Clinic group [19].
The incidence of monoclonal gammopathy in the healthy geriatric
population is as high as 8% [20]. The patients with MGUS require
follow-up, since about 2% develop multiple myeloma or another
malignant monoclonal gammopathy per year [21-23]. The diagnosis
of MGUS has been a challenge because of its asymptomatic nature
and screening for this disease is currently not routinely done in the
clinical practice.
The diagnostic criteria for MGUS which were given by the Inter
national Myeloma Working Group [24] are as follows-an asymp
tomatic patient with
a.
b.
c.

Bone marrow which contains < 10% plasma cells
M protein in the serum (<3 g/dl)
No anaemia, lytic lesions or renal insufficiency.

According to this criteria, only one patient (0.66%) in our study
was found to have MGUS, who had an M spike in the SPEP, but
the concentration of the M protein was < 3 g /dl. There were no
myeloma cells in the bone marrow. This patient had an M band in
the beta region but he was asymptomatic and he was a follow up
case of MGUS. He was 79 yrs old and was the oldest among all
the patients.

CONCLUSION
SPEP is an easy to perform laboratory test which can be used for
the detection and the quantification of monoclonal gammopathy.
It should be recommended as a preliminary test for the suspected
1460
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Immunofixation (IFE) is more sensitive than SPEP for detecting
the monoclonal immunoglobulins and to identify the heavy or light
chain isotype. We could not detect the immunoglobulin isotype
due to a lack of IFE in our laboratory.
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