LETTER TO THE EDITOR

Evaluation and
characterization of
monoclonal gammopathies
using serum protein
electrophoresis in a major
urban population: one
institution’s experience

Introduction
Serum protein electrophoresis (SPEP)
with serum protein immunofixation
electrophoresis (SPIFE) are clinical
laboratory techniques used to identify,
evaluate and monitor a wide range of
disease states where abnormal serum
protein levels are observed.' Such
disorders include solid tumors, lymph-
oproliferative disorders (eg, multiple
myeloma (MM), monoclonal gammop-
athy of undetermined significance
(MGUS), Waldenstréom macroglobu-
linemia, primary amyloidosis, chronic
lymphocytic leukemia, lymphoma),
acute and chronic infections, trauma,
connective tissue diseases, and liver
disorders.” Clinical indications for
ordering SPEPs are varied: suspected
lymphoproliferative disorders; unex-
plained back pain, anemia, weakness or
fatigue; osteolytic lesions; unexplained
renal insufficiency; hypercalcemia;
unexplained peripheral neuropathy;
elevated erythrocyte sedimentation
rate; and recurrent infections.”
Changes observed in SPEPs follow
predictable patterns guiding clini-
cians toward correct interpretation
and diagnosis. Polyclonal gamma-
globulin protein elevation typically
results from reactive, inflammatory
or infectious processes. Monoclonal
gammaglobulin  protein  elevation
(monoclonal gammopathy; MG) is
typified by a sharp band or monoclonal
spike (M-component) confined to the
gammaglobulin region of the electro-
phoretogram; however, MG proteins

can also be observed within o-1,
a-2 and B-globulin regions.' ? These
monoclonal bands result from a single
abnormal plasma cell or B lymphocyte
clone, which could be from a malig-
nant (MM, Waldenstréom macroglob-
ulinemia) or premalignant process
(MGUS).! ? Initial SPEP evaluation is
typically performed in conjunction
with SPIFE to identify and confirm
monoclonality, and determine the
M-component immunoglobulin heavy
and light chain class.

Several large studies looked at
the characteristics and prevalence
of patients with MG; however, the
patients were primarily Caucasian
and Asian.’”® Since our institution
primarily serves black patients with
Afro-Caribbean descent, and in light
of recent evidence suggesting signifi-
cant racial differences that MG affects
blacks disproportionately more than
Caucasians, we attempted to look
at MG characteristics in our homo-
geneous patient population.”™ The
aforementioned studies had more
stringent inclusion/exclusion criteria,
while this study is unique as it provides
a cross-sectional analysis with inclusion
criteria being that patients must have
received an SPEP and are =18years
0ld.®® Little data exist describing MG
in Afro-Caribbean patients; thus, we
aim to delineate the characteristics
of patients receiving SPEP from our
institution, and investigate whether a
clonal proliferation or malignancy can
be identified or excluded.

Materials and methods

Following institutional review board
approval (#1005174-1), we performed
a cross-sectional, retrospective review
and analysis of medical records for 50
consecutive patients who were =18
years old who had SPEP and SPIFE
studies performed during July 2015.
Data included SPEP result pattern and
interpretation, monoclonal immuno-
globulin isotype, light chain immuno-
globulin, clinical diagnoses, age and
gender. SPEP and SPIFE analyses were

performed using a Helena SPIFE®
3000 instrument utilizing agarose-gel
five-band SPE assay and agarose-gel
QuickGel Immuno-Fix assay, respec-
tively (Helena Laboratories, Beau-
mont, Texas, USA). Univariate analysis
was used to describe patient demo-
graphics. Patients were divided into
groups based on whether or not their
SPEP exhibited a monoclonal band.
Parametric analysis (two-sample t-test)
for normally distributed continuous
variables was performed with Micro-
soft Excel (Microsoft, Redmond,
Washington, USA) when comparing
MG group with non-MG group.

Results

Patient ages ranged from 18 to 86
years (mean 61.8+17.7 years) and
the male-to-female ratio was 1:3.5.
SPEP patterns (table 1) identified that
1 (2%) patient had acute inflammation,
3 (6%) had chronic inflammation, 16
(32%) had monoclonal bands, 24
(48%) were non-diagnostic patterns,
3 (6%) had normal results and 3 (6%)
had polyclonal bands. Of the patients
with a monoclonal band, SPIFE iden-
tified IgG as the most common isotype
(75%) and ¥ most common light chain
(58%); IgG x was most common
(44%), consistent with literature values
(table 2).* Abnormal serum free light
chain (sFLC) ratios were identified
in 13 patients (81%) within the MG
group. Monoclonal IgA was seen in
two patients: IgA K and IgA A. Mono-
clonal IgM was seen in two patients,
consistent with Waldenstrém macro-
globulinemia. For patients exhibiting
a monoclonal band, the mean age
was 68.7 years; for patients without
a monoclonal band, the mean age was
58.2 years (p=0.013). Two patients
without a monoclonal band exhibited
abnormal sFLC ratios on SPIFE: one
with «-restricted pattern, the other
with A-restricted pattern.

MM was identified in 9 (18%) patients:
eight (89%) had normal total protein
levels and one (11%) showed increased
total protein levels. A clinical diagnosis of

Table 1 Patient mean age and gender with corresponding serum protein electrophoresis pattern result

Acute inflammation Chronic inflammation Monoclonal Non-diagnostic Normal Polyclonal
Patients, n (%) 1(2) 3 (6) 16 (32) 24 (48) 3(6) 3(6)
Age, mean (years) 37.0 47.7 68.7 59.1 69.0 58.0
Gender (male:female) 0:1 1:2 1:43 1:3 0:1 1:2
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Table 2 Monoclonal isotype and light chain immunoglobulins (serum protein

immunofixation electrophoresis)

lg type Patients, n (%) K, n (%) A n (%)
19G 12 (75) 7 (58) 5(31)
IgA 2(33) 1(6) 1(6)
IgM 2(33) 1(6) 1(6)

neuropathy was seen in 7 (14%) patients:
five (71%) exhibited a polyclonal gamma-
globulin increase and one (14%) case with
a co-HIV infection showed a monoclonal
IgG « spike. Seven (14%) patients had
chronic kidney disease, four (8%) had
HIV/AIDS, three (6%) had anemia, three
(6%0) had MGUS, one (2%) had systemic
lupus erythematosus and the remaining
sixteen (32%) had other comorbidities
(ie, hypertension, diabetes mellitus, coro-
nary artery disease).

Discussion

We have looked at the characteristics
of 50 consecutive patients who were
screened for a diverse set of disorders
using SPEP and SPIFE. Various disease
states were observed, suggesting the
wide application that SPEP studies
are used at our institution. Since it is
well known that MG disproportion-
ately affects blacks more than Cauca-
sians and Asians, we looked at SPEP/
SPIFE characteristics within our unique,
homogeneous Afro-Caribbean patient
population, where little data exist.

With patients exhibiting a mono-
clonal band, IgG was the most common
isotype (75%); k was the most common
light chain (589%). On average, patients
with MG were 10.5 years older than
patients without MG. This finding is
consistent with the literature—as MG
incidence rapidly increases with age®—
however, absolute age difference is not
clearly defined. Additionally, female
tended to be affected more than male
(M:F, 1:4.3), a finding discordant with
the literature and warrants further
investigation.'’

Limitations include its small sample
size, the nature of retrospective analysis
and homogeneous patient population.
Since SPEP orders did not discriminate

between patients with a known history
of a lymphoproliferative disorder who
were being monitored for relapse and/
or treatment response compared with
a patient initially being evaluated for
an  immunoproliferative  disorder,
the results positively favor a higher
observed MG incidence rate (32%)
than reported in the literature for
blacks (8.4%) and Caucasians (0.5%—
3.89).*© However, when isolating only
the newly diagnosed MG cases, three
patients (6%) were identified, which
is similar to reported rates seen in
other black populations. Further study
should increase the number of patients
and clinical outcome follow-up, and
interrogate significance of female
predominance.
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