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ABSTRACT

Bisalbuminemia (alloalbuminemia) is a rare, often incidental electrophoretic ab-
normality characterized by the presence of two distinct albumin bands, resulting
from albumin variants with differing electrophoretic mobilities. Between the year
*Corresponding author: 2020 and 2022, three cases of Bisalbuminemia were identified through serum
Sneha Wadalkar protein electrophoresis (SPE) in varying clinical contexts. These included one
(Email: sneha.wadalkar@gmail.com)  confirmed case of multiple myeloma, one suspected case of monoclonal gam-

mopathy, and one asymptomatic individual in whom Bisalbuminemia was detect-
Date of Submission: 30/04/2025 ed incidentally during routine screening. Although typically benign, Bisalbu-
Date of Acceptance: 16/06/2025 minemia may coexist with plasma cell disorders and has the potential to mimic
Date of Publication: 01/07/2025 or obscure monoclonal bands on electrophoretic analysis, leading to diagnostic
challenges. Accurate recognition and interpretation of this phenomenon are es-
sential to prevent misdiagnosis or overlooked pathology. These cases highlight
the importance of correlating electrophoretic findings with clinical and laboratory
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INTRODUCTION taching itself to the main free radical that causes dam-
age, it also functions as an antioxidant. [5]
The primary and essential component of human plasma,
albumin is synthesized in the liver and continuously se-
creted in healthy adult people at a rate of 14 grams per
day with a half-life of roughly 19 days. [1,2] It consti-
tutes approximately between 60 and 65 percent of all
plasma proteins. Healthy adults have an albumin concen-
tration with range of 3.5-5 g/dl, while in children it is
around 2.9-5.5 g/dl. [3,4] Maintaining oncotic pressure
and facilitating the movement of several endogenous
and foreign substances are its primary functions. By at-

The genetic variants of human serum albumin have been
studied to define their molecular defects and to correlate
them to the functional properties and stability of the
molecule. [1] Bisalbuminemia is an exceptional protein
anomaly that is unintentionally discovered during stand-
ard serum electrophoresis.[1] Serum protein electropho-
resis (SPE) is a fundamental diagnostic assay routinely
employed in clinical laboratories to screen for monoclo-
nal gammopathies. This technique allows for the separa-
tion of serum proteins based on their electrophoretic
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mobility, using platforms such as agarose gel electro-
phoresis, cellulose acetate membranes, or more ad-
vanced systems like capillary electrophoresis. The
choice of method may vary depending on the laboratory
setup and the diagnostic resolution required.[5] The
normal electrophoretic pattern typically displays albumin
as the most prominent peak, followed sequentially by
five globulin fractions: alpha-1, alpha-2, beta-1, beta-2,
and the gamma region. Albumin which usually appear as
a tall, single, discrete peak on electrophoretogram. [5,6]

Bisalbuminemia is a rare electrophoretic anomaly with a
reported incidence ranging from 1 in 1,000 to 1 in 3,000,
and higher prevalence noted in specific populations,
such as certain North American tribes. It manifests as
two separate albumin peaks during serum protein elec-
trophoresis on agarose gel electrophoresis (AGE) or a
single widened albumin band in some cases. [5,7] Two
separate Allo-albumin peaks are because of dissimilar
mobilities of two albumin variants on electrophoresis
where fast type variant is having increased electropho-
retic mobility and slow type variant has decreased mobil-
ity. [8,9]

Two types of this rare condition are there, inherited or
acquired. Single point mutation of human serum albumin
gene results in Hereditary Bisalbuminemia.[10] The
prevalence of acquired forms is unknown, but its pres-
ence has been described in various pathological condi-
tions including diabetes mellitus, Waldenstrom's macro-
globulinemia, multiple myeloma, sarcoidosis, Alzheimer's
disease, pancreatic pseudocyst, nephrotic syndrome,
chronic kidney disease, and also in patients receiving
high doses of penicillin.[5,11]

In the majority of cases, individuals with Bisalbuminemia
have serum albumin concentrations within the physio-
logical range, and the coexisting albumin isoforms typi-
cally demonstrate preserved functional competency.[10]
Because of its exceptional occurrence, Bisalbuminemia
(Alloalbuminemia) is only of relevance to human genet-
ics. No deleterious effects have been recorded in clinical
settings.[10] In this study, during period of 2020 to
2022, we reported three instances of bifid albumin peaks
which were accidentally found during serum protein
electrophoresis.
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CASE REPORTS

Case 1

A 57-year-old male patient presented to orthopaedic out-
patient department (OPD)with complaints of multiple
joint aches and generalised weakness. On examination,
pallor (++) and koilonychia was observed. To evaluate
anaemia further he was referred to department of medi-
cine. Laboratory investigations revealed severe anaemia
with value of haemoglobin around 6.8 gm% which is
treated with blood transfusion. Other blood investiga-
tions, serum calcium and creatinine were normal. Liver
function test results were within normal limits, with the
exception of an elevated total protein level measured at
14.3 g/dL. X-ray findings were suggestive of Osteolytic
lesions on lumbar spine and around distal end of both
the femur bones This all-raised suspicion of multiple
myeloma. To confirm this sample was sent to our labora-
tory for protein electrophoresis. Complete multiple mye-
loma panel was asked which comprise of protein elec-
trophoresis, immunofixation electrophoresis (IFE), quan-
tification of immunoglobulins (IgG, IgA, IgM), light
chains (kappa, lambda) and Beta-2- Macroglobulin. On
protein electrophoresis, M band with 44.9% spike, con-
stituting 6.42 g/dl of total protein fraction, was observed
with two spikes of albumin are of unequal peak sugges-
tive of Bisalbuminemia. The total protein is 14.3 g/dl but
albumin concentration is only 2.95 g/dl. IFE revealed
bands of IgG-kappa which was co-relating with the
quantification of Immunoglobulins and free light chains.
Bone marrow examination suggestive of plasmacytosis.
Patient was diagnosed as a case of Multiple Myeloma.
Two distinct bands were also seen on IFE, which also
supported presence of Bisalbuminemia. The patient was
initiated on a combination chemotherapeutic regimen
consisting of Lenalidomide, Bortezomib, and Dexame-
thasone, was subsequently transitioned to maintenance
therapy upon achieving clinical stabilization. Bisalbu-
minemia persisted on all follow up electrophoretogram.

Case 2:

A 25-year-old male presented to surgery OPD with com-
plaint of pain in left hypochondriac region and haematu-
ria. He also complained of excessive fatigue in the last 3
months.

Table 1: Routine biochemical Investigations performed for all patients

Name of the analytes Case-1 Case-2 Case-3 Normal reference interval
Hemoglobin 6.8 12.2 13.8 14 - 18 gm/di
Serum Calcium 9.1 13.5 9.3 8.5-10.2 mg/dl
Serum Creatinine 0.72 0.91 1.04 0.66 - 1.25 mg/d|
Serum Total Bilirubin 0.86 0.79 1.05 0.2 - 1.3mg/dI
Serum SGOT/AST 32.8 244 16.7 510 35 UL
Serum SGPT/ALT 36.1 26 20.6 510 40 UL
Serum Alkaline Phosphatase 115 84 76 38 - 126 UL
Serum Total Protein 14.3 6.7 8.1 6.3 -8.2 gm/di
Serum Albumin 2.95 4.06 4.75 3.5-5.0gm/dl
Serum Globulin 11.35 2.64 3.35 2.5 - 3.5gm/dI
A/G ratio 0.26 1.54 1.42 1.1-2.5 gm/dl
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Table 2: Results of Myeloma panel of all the cases
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Name of the analytes Case-1 Case-2 Case-3 Reference Concentration
Serum Protein Electrophoresis
Total Protein 14.3 6.7 8.1 6.3 -8.2 gm/dl
Albumin 2.95 4.06 4.75 3.30- 5.70 gm/dl
Alpha 1 0.57 0.19 0.23 0.10 - 0.40 gm/dl
Alpha 2 0.97 0.88 0.66 0.30 - 0.90 gm/dl
Beta 1 0.43 0.48 0.49 0.30 - 0.70 gm/di
Beta 2 0.34 0.30 0.46 0.10 -0.50 gm/dI
Gamma 9.01 0.80 1.51 0.50 - 1.60 gm/dl
M band Present - - -
M spike (%) 44% (6.42 gm/dI) - - -
Other bands - Faint band Observed - -

Immunofixation Fixation observation
- M band detected corre-
sponding to IgG-kappa

Faint band observed No Monoclonal

corresponding to

Gammopathy has

Kappa been observed
Quantification of Heavy, light chains and B2M
IgA 0.85 5.08 (High) 0.7 0.52 - 4.68 gm/L
[o]¢} 108 10.3 4.3 6.5-16.4 gm/L
IgM <0.19 0.45 0.45 0.39 - 3.38 gm/L
Kappa 452 115 8.51 3.30 - 19.40 mg/L
Lambda 38 60.7 8.33 5.71 - 26.30 mg/L
Kappa/Lambda ratio 11.89 1.89 1.02 0.26 - 1.65
Beta-2- Microglobulin 17479 975 1865 609 -2366 mg/L
M SPIKE|

T.P

143 al,

A/G Ratio: 0.26

[a—
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l ! l I T
Albumin  Alphal  Alpha2 Betal Beta2  Gamma
Serum protein electrophoresis

Fractions % Ref. % Conc. Ref. Conc.
Albumin 20.6 < 55.8-66.1 2,95 3.30-5.70
Alpha 1 4.0 29- 49 0.57 0.10 - 0.40
Alpha 2 6.8 < 71-11.8 0.97 0.30 - 0.90
Beta 1 3.0 < 4.7 - 7.2 0.43 0.30 - 0.70
Beta 2 24 < 32- 6.5 0.34 0.10 - 0.50
Gamma 63.2 > 11.1-18.8 9.04 0.50 - 1.60
Peaks % g/dl

M SPIKE 44.9 6.42

Final Impression : M-BAND : DETECTED

Figure 1: Serum protein electrophoresis profile of case 1 at the time of presentation
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TP  :67 gdL
A/G Ratio: 1.54

[ l |

Albumin  Alphal

Alpha2 Betal Beta2

{ 1

Gamma

Serum protein electrophoresis

Fractions

% Ref. % Conc. Ref. Conc.
Albumin 60.6 55.8 - 66.1 4.06 3.30 - 5.70
Alpha 1 28 <« 29- 49 0.19 0.10 - 0.40
Alpha 2 131 > 7.1-11.8 0.88 0.30 - 0.90
Beta 1 7.1 4.7- 7.2 0.48 0.30 - 0.70
Beta 2 4.5 32+ 6.5 0.30 0.10 - 0.50
Gamma 119 11.1-18.8 0.80 0.50 - 1.60

Final Impression : FAINT BAND SEEN IN GAMMA GLOBULIN REGION

Figure 2: Serum protein electrophoresis profile of case 2 at the time of presentation

T.P 8.1 gdL
A/G Ratio 1.42
[1=5il)

Albumin Alphat Alphaz Betal Beta?2 Gamma
Serum protein elecirophoresis

Fractions % Ref. % Conc. Ref. Conc.
Albumin 58.7 55.8-66.1 4.75 3.50-5.70
Alpha 1 28 < 29-4.9 0.23 0.10 - 0.40
Alpha 2 8.1 7.1-11.8 0.56 0.30-1.00
Beta 1 1.0 3.2-76 0.46 0.40 - 0.80
Beta 2 5.7 3.2-6.5 0.46 0.40 -1.00
Gamma 18.7 11.1-16.8 1.51 0.50 - 1.60

Final Impression : M-BAND NOT DETECTED

Figure 3: Serum protein electrophoresis profile of case 3 at the time of presentation

X-ray and ultrasonography confirmed presence of multi-
ple calculi in left kidney. He had history of nephrectomy
3 years back to remove renal stones. Stone analysis
shown presence of calcium oxalate and calcium phos-
phate. Blood investigations showed high calcium level
(13.5 mg/dl) and marginal low haemoglobin, other inves-
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tigations like serum creatinine, liver function tests were
within normal limit. To rule out suspicion of Multiple my-
eloma, protein electrophoresis was performed. A faint
band has been observed on serum protein electrophore-
sis which corresponds to Kappa light chain with concen-
tration of 115 mg/dl. The extra band in albumin region
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has been observed in this patient suggestive of Bisalbu-
minemia. As per discussion with treating clinician it was
an incidental finding and there was no clinical or thera-
peutic impact. This patient was started with treatment of
Bortezomib and followed up regularly.

Case 3:

A 67 years old male underwent regular health check-up.
He was known a case of Diabetes and hypertension and
was on treatment for the same. His fasting blood glu-
cose, serum creatinine, liver function tests were within
normal limit. His serum sample was received for protein
electrophoresis as the test was a part of health check-up
panel for age group above 60 years of age. Total protein
is within normal limit. There was no monoclonal gam-
mopathy has been observed in gamma region, but al-
bumin region showed presence of two distinct peaks.
Two distinct bands were observed on IFE as well con-
firming presence of Bisalbuminemia. The clinician was
contacted and informed regarding presence of albumin
variant. Unfortunately, we were unable to collect further
data for this patient.

DISCUSSION

Two albumin peaks on blood protein electrophoresis, a
regular test used mostly for the diagnosis of monoclonal
gammopathies, is a characteristic of Bisalbuminemia.
[5,12] Scheurlen initially reported this condition in 1955
in a German patient with diabetes, although the band
was only temporary. [5,7] Shortly thereafter, Knedel,
1957; Nennstiel and Becht, 1957; Earle et al., 1958; &
Wuhrmann, 1959 reported stable heterozygotic bands.
[14-16]

Epidemiologically, the low incidence rate (0.01%) report-
ed by Kapatia G et al. [7] underscores Bisalbuminemias
rarity but also suggests under-recognition due to previ-
ous methodological limitations. Notably, the occurrence
of Bisalbuminemia in nearly half of these cases with hy-
pergammaglobulinemia introduces a potential associa-
tion with plasma cell dyscrasias or inflammatory states,
though causality remains speculative.[7]

Serum protein electrophoresis is frequently carried out
in patients with suspected myelomas, which is probably
why Bisalbuminemia has been identified in these pa-
tients.[17] A number of illnesses are included in the dif-
ferential diagnosis when another band appears in the
same area as albumin. The first of them is that the band
could be an electrophoresis artifact, which typically oc-
curs in gel electrophoresis as a result of air bubbles, gel
deformities, overloading, etc. These possibilities are
ruled out because of capillary system for electrophore-
sis. With the advent of capillary electrophoresis, which
provides superior resolution, Bisalbuminemias are in-
creasingly commonly observed.[5,18] Second, Bisalbu-
minemia may manifest as increased proteins that typical-
ly travel in the same location of albumin. These consist
of alpha lipoproteins, alpha 1 acid glycoprotein (an acute
phase reactant), and prealbumin, which is elevated fol-
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lowing recent food consumption.[5,19] Nevertheless, in
rare cases, certain albumin variations may have a
changed affinity for certain hormones, including thyrox-
ine, metal ions, fatty acids, and medications, which could
have therapeutic implications.[18] The pathophysiologi-
cal link or association between multiple myeloma and
Bisalbuminemia is unknown. [5]

In the present study, biochemical analyses were con-
ducted using Chemiluminescence (CLIA) techniques on
beta-2-microglobulin, immunoglobulins (heavy and light
chains) on nephelometry (BN II, Siemens), and chemis-
try autoanalyzer. Sebia capillary electrophoresis was
used to perform serum protein electrophoresis. Using
Hydrasys 2 scan, Sebia, immunofixation electrophoresis
(IFE) was used to verify heavy and light chains. Regular
biochemical analyses were conducted using a biochem-
istry autoanalyzer.

The bifid electrophoretic pattern characteristic of Bisal-
buminemia results from differential migration of albumin
variants during electrophoresis, a phenomenon that de-
mands careful differentiation from other proteins or arti-
facts that might mimic such patterns.[8,9] Misinterpreta-
tion risks are heightened in the context of monoclonal
gammopathies, where paraprotein bands may overlap or
obscure albumin fractions, complicating accurate diag-
nosis.[20,21] This diagnostic challenge necessitates
heightened vigilance and the use of confirmatory meth-
ods such as immunofixation electrophoresis
(IFE).[21,22] The present analysis of three cases
demonstrates this complexity. Case 1, with a definitive
diagnosis of multiple myeloma (MM), exhibited persis-
tent Bisalbuminemia alongside a pronounced M spike
and elevated biomarkers (Table no.1,2 and figure1) indi-
cating high disease burden.[23] The acquired nature of
Bisalbuminemia in this context likely reflects structural
albumin modifications induced by paraproteins or post-
translational alterations, a hypothesis supported by the
absence of congenital variants and persistence over fol-
low-up.[1,24] This suggests a potential pathophysiologi-
cal interplay between paraprotein dynamics and albumin
structure that merits further molecular investigation.

In contrast, Case 2 (Table no. 1,2 and figure 2) present-
ed with equivocal laboratory findings consistent with
monoclonal gammopathy of undetermined significance
(MGUS) or early myeloma, wherein Bisalbuminemia ap-
peared incidental and lacked therapeutic implica-
tions.[17] This supports the notion that Bisalbuminemia
may coexist without influencing clinical course or requir-
ing intervention.[7] Case 3's (Table no.1,2 and figure 3)
entirely asymptomatic presentation with Bisalbuminemia
further exemplifies the incidental nature of this anomaly,
possibly attributable to benign congenital variants or arti-
facts not fully elucidated due to limited follow-up.

Collectively, these observations emphasize that Bisalbu-
minemia, while predominantly benign, can emerge in
varied clinical contexts and potentially confound electro-
phoretic interpretation. Given the evolving sensitivity of
diagnostic assays, Bisalbuminemia’s increased detection
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necessitates critical appraisal to distinguish between in-
nocuous variants and those with possible pathological or
therapeutic significance.

These cases underscore the necessity for vigilance in
interpreting electrophoretic patterns, especially when
uncommon findings such as Bisalbuminemia are en-
countered. While often considered benign or incidental,
its presence particularly in patients with monoclonal
gammopathies may offer additional clues regarding
paraprotein behaviour, albumin interactions, or even the
biochemical complexity of the disease process itself.[25]
Further investigation is needed to elucidate the underly-
ing mechanisms of Bisalbuminemia, especially in in-
stances where no clear etiological factor can be deter-
mined.[26] Exploring links between Bisalbuminemia and
metabolic or hematologic disorders may reveal novel
associations, enhancing diagnosis and treatment strate-
gies.[26] Ultimately, these cases highlight how a seem-
ingly subtle laboratory anomaly can serve as a window
into broader systemic pathology, emphasizing the critical
role of laboratory diagnostics in clinical decision-making.

CONCLUSION

These three cases illustrate the diverse clinical relevance
of Bisalbuminemia detected on serum protein electro-
phoresis. Case 1 links persistent Bisalbuminemia with
multiple myeloma, while Cases 2 and 3 show incidental
findings without clear plasma cell disorders. This high-
lights the need for close clinician-laboratory collabora-
tion in interpreting such anomalies. Though often benign
or hereditary, Bisalbuminemia may signal underlying pa-
thology and should prompt further myeloma workup
when associated with monoclonal gammopathy or ab-
normal globulin profiles.
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