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ABSTRACT

Introduction: Excessive production of plasma proteins in concentrations exceeding physiologic
limits in multiple myeloma can be an important source of laboratory test interference and can
potentially affect test methodologies on various instrument platforms.
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Case Study: A 56 year old male, presented with generalized weakness and breathlessness on
exertion of one month’s duration. Complete blood counts revealed severe anemia with
thrombocytopenia and marked increase in rouleaux formation. There was reversal of Albumin:
Globulin ratio with increased urea and creatinine, hyponatraemia and hyperphosphataemia.
Although there was no bleeding or thrombotic manifestation, coagulogram showed prolongation of
both prothrombin time and activated partial thromboplastin time and mixing studies confirmed
common coagulation pathway factor deficiency. In view of severe anemia, two units of packed red
cells were requested. Antibody screening showed panreactivity in Coombs phase which was
equivocal on enzyme phase and all the units put up for crossmatch were compatible in saline phase
but 2+ to 4+ incompatible in Coombs phase. Eleven cell antibody identification panel showed
panreactivity. Polyspecific direct antiglobulin test was positive and monospecific antihuman globulin
direct antiglobulin test confirmed isolated IgG positivity. Antibody screen and identification became
negative after warm saline wash and auto-adsorption. X-ray skull and chest revealed multiple
punched-out lytic lesions. Bone marrow examination revealed 62% plasma cells. Together with the
clinical profile, blood chemistry and radiological parameters, a diagnosis of IgG Lambda multiple
myeloma was considered.

Conclusions: Hypergammaglobulinemia secondary to multiple myeloma can potentially produce a
plethora of alterations in laboratory tests across different platforms. Clinicians must be cognizant
with actionable lab test results and the laboratory must take appropriate timely actions to prevent
erroneous results in such patients.

Keywords: Hypergammaglobulinemia; multiple myeloma; direct antiglobulin test.

1. INTRODUCTION 2. CASE STUDY
Multiple myeloma (MM) results from the
expansion of immunoglobulin secreting terminally
differentiated B-cells that typically secrete a
single homogeneous monoclonal

A 56 year old male, presented to our hospital's
emergency department with generalized
weakness and breathlessness on exertion of one
month’s  duration. Baseline investigations

immunoglobulin called as M-protein. It accounts
for 1% of all malignant tumours and 10-15% of all
haematological malignancies. It is more common
in men than women (male: female ratio 1.1:1)
and twice more frequent in black population than
white [1]. The global age standardized rate
(ASR) for incidence of MM is 1.4/
100,000 population accounting to 100,000 new
cases every year. In the United States of
America, the ASR for incidence is higher at
5.8/100,000 population accounting for 21,000
new cases each year while the ASR for
MM incidence in India is 0.7/100,000
population amounting for 6,800 new cases a year

[2].

Excessive production of plasma proteins in
concentrations exceeding physiologic limits can
be an important source of laboratory test
interference which can potentially affect test
methodologies on various instruments [3,4,5].
Here we report a case of multiple myeloma
related hypergammaglobulinemia causing
factitious hematological and clinical chemistry
results, along with interferences in pre-
transfusion compatibility testing.

(Table 1) revealed a total leukocyte count (TLC)
of 4.8 x 10%uL (with 92% Neutrophils, 08%
lymphocytes), severe anemia with a hemoglobin
(Hb) 4.6 g/dL and mild thrombocytopenia
(platelet count 112 x 10%/pL).

Peripheral smear revealed marked rouleaux
formation. Coagulogram showed prolongation of
prothrombin time (PT) as well as activated partial
thromboplastin time (aPTT). Both PT and aPTT
got completely corrected on addition of pooled
normal plasma (at O hours and 2 hours)
indicating a common pathway factor deficiency.
Further PT and aPTT also got corrected by
addition of aged serum, however no correction
was seen on addition of adsorbed plasma
suggestive of a common pathway factor
deficiency; likely Factor X. Liver function tests
revealed mild unconjugated hyperbilirubinemia
with reversal of Albumin: Globulin ratio and renal
function tests showed renal impairment with
increased urea and creatinine, hyponatraemia
and hyperphosphataemia.

In view of severe anemia request for two units
packed red cells was sent to the department of
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Table 1. Hematology and chemistry results

Laboratory test* Result Reference range Methodology

Total leukocyte count  4.68 x 10°/uL 4.0-10.0x 10%uL  Fluorescence Flowcytometry

Haemoglobin 7.3 g/dL 13.0-17.0 g/dL Sodium Lauryl Sulphate

MCV 86.7 fL 82.0-97.0fL RBC pulse height

Platelet count 112 x 10*/pL 150 — 450 x 10%/ L Electrical Impedance/optical

Reticulocyte count 2.33% 1-3% Fluorescence Flowcytometry

Bilirubin Total 2.44 mg/dL 0.0 - 1.2 mg/dL Diazo method

Bilirubin Direct 0.36 mg/dL 0.0 - 0.3 mg/dL Diazo method

Bilirubin Indirect 2.08 mg/dL 0.0 — 0.9 mg/dL Calculated

Total Protein 15.63 g/dL 6.0 - 8.3 g/dL Biuret Method

Albumin 1.77 g/dL 3.9-4.9¢g/dL Bromocresol Green method

Globulin 13.86 g/dL 3.0-4. g/dL Calculated

Urea 136.3 mg/dL 10.0 — 48.5 mg/dL Urease, Kinetic

Creatinine 8.01 mg/dL 0.7 - 1.3 mg/dL Jaffe, Kinetic

Uric Acid 12.60 mg/dL 3.4 - 7.0 mg/dL Uricase

Calcium (serum) 9.9 mg/dL 8.6 — 10.0 mg/dL BAPTA

Phosphorous (serum)  7.06 mg/dL 2.4 — 4.5 mg/dL Phosphomolybdate

Sodium (serum) 128.0 mmol/L 136 — 145 mmol/L lon selective electrode (ISE)
Indirect

Potassium (serum) 4.04 mmol/L 3.5-5.1 mmol/L lon selective electrode (ISE)
Indirect

* Hematology and chemistry tests were performed on Mindray CAL 8000 BC 6800 Plus (Shenzhen, China)
and Roche COBAS c501 (Basel, Switzerland) analysers respectively
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Fig. 1. A) Antibody screen showing panreactivity with incompatible crossmatch results. B)
Antibody identification 11 cell panel showing panreactivity in Coombs phase which remained
un-effected during enzyme phase C. D) Direct antiglobulin test positive 2+ in patient which was
found to be due to IgG on monospot direct antiglobulin test E. F) Rh and Kell Phenotype of the
patient CCeeK- G) Bone marrow aspirate showing 62% plasma cells

116



Gupta et al.; AHRJ, 2(3): 114-119, 2019; Article no.AHRJ.53317

.: <— INDEX CASE

HYDRAGEL 1 IF ®

Immunofixation electrophoresis
IFE16/2019 INDEX CASE

>
<€— CONTROL |—|
ine

{_‘_\ 4 y E—— =
. W -
- e e . | -
- ' - - - '
- Ead
Reference Range Test Result t—
- . . i Fraction % ol % o ot
|~ Abumin 520650 320-560 154 228 (&) . w
a,-globulin 25-50 0.10-040 18 027
a;,-globulin 70-130 040-120 37 056
1 2 " n 56 7 B-globulin 80-140 050-110 36 054
‘—globulin 120-220 0.50-160 758 1144

Total protein 60-78g/d

15.09g/dI

sebia
kst P44099 209 |

M-Band: - 10.86 g/dl

Fig. 2. A) and B) Serum Protein electrophoresis (Sebia Hydragel, France), C) Immunofixation
Electrophoresis (Sebia Hydragel, France)

transfusion medicine. Blood grouping was done
by column agglutination technology (CAT) using
DiaClon ABO/D + Reverse Grouping Cards
(BIO-RAD, Switzerland) and was found to be B-
POSITIVE. Antibody screening was done using
three cell panels (ID-DiaCell I-11-11I Asia panel by
BIO-RAD, Switzerland) which showed
panreactivity in Coombs phase which was
equivocal on enzyme phase and the units put up
for crossmatch were compatible in saline phase
but 2+ to 4+ incompatible in Coombs phase (Fig.
1A). A direct antiglobulin test and antibody
identification was then put up using 11 cell
panels (ID-DiaPanel-P by BIO-RAD,
Switzerland) on CAT with LISS/Coombs Cards
(ID-Cards by BIO-RAD, Switzerland) which also
showed panreactivity (Fig. 1B, Fig. 1C).
Polyspecific direct antiglobulin test was positive
(Fig. 1D). Therefore a monospecific antihuman
globulin direct antiglobulin test was done which
showed isolated IgG positivity, suggestive of a
warm type of autoantibody (Fig. 1E).

As the patient had received blood transfusion in
the past, adsorption elution tests were done to
rule out any underlying red cell alloantibody.
Antibody screen and identification became
negative after warm saline wash and auto-
adsorption, suggestive of a weakly reactive
autoantibody or non-specific coating of red cells
with  1gG  immunoglobulins.  Serum  1gG
immunoglobulin was performed and found to be
10,739 mg/dL with normal IgA and IgM. Serum
protein electrophoresis (SPE) revealed a large
monoclonal band of 10.86 g/dL in the y-globulin
region (Fig. 2A and 2B) which was confirmed to
be 1gG-A on serum immunofixation

electrophoresis (IFE) (Fig. 2C). X-ray skull and
chest revealed multiple punched-out Iytic lesions.
Bone marrow examination revealed 62% plasma
cells (Fig. 1G). Together with the clinical profile,
blood chemistry and radiological parameters, a
diagnosis of IgG Lambda multiple myeloma was
considered.

3. DISCUSSION

Multiple  myeloma is characterized by
proliferation of neoplastic clonal plasma cells in
the bone marrow associated with repression of
normal hematopoiesis, leading to anemia and
thrombocytopenia  manifesting clinically as
fatigue and bleeding. Overproduction of
immunogloblobulins by these plasma cells leads
to renal impairment due to renal tubular damage
induced by the filtered monoclonal free light
chains, manifesting with increased urea,
creatinine and uric acid [6,7] as seen in our
patient also.

Hypergammaglobulinemia can be a potential
cause of erroneous results across different
laboratory testing platforms. The increased blood
viscosity may lead to difficult aspiration of blood
sample causing tests to be performed on lower
than the usual volume giving falsely low results

[6].

Diverse acquired haemostatic abnormalities are
commonly seen in patients with myeloma and
can manifest as either thrombosis or bleeding.
The excessive monoclonal immunoglobulin
increases blood viscosity and interacts with
platelets and coagulation factors leading to
coagulopathy. Abnormal screening coagulation
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tests have been commonly reported in patients
with  myeloma, majority  are  however
asymptomatic  [8-12]. Acquired factor X
deficiency, in particular, is common in cases of
multiple myeloma and amyloidosis and only
rarely leads to clinically relevant bleeding. In our
case, both PT and aPTT were prolonged and
mixing studies (including aged serum and
adsorbed plasma) confirmed a deficiency of
common coagulation pathway factor deficiency;
likely factor X. The patient however did not have
any bleeding/ thrombotic manifestations.

Excessive immunoglobulins can impose a
challenge during pre-transfusion compatibility
testing and a delay in blood product availability
by precluding the correct and timely identification
of irregular blood group antibodies. In our patient,
the reaction pattern of antibody screening and
identification panels and monospecific direct
antiglobulin test, indicated interference due to
IgG immunoglobulins and the antibody screen
and identification became negative after warm
saline wash and auto-adsorption.

Immunoglobulin excess may lead to
pseudohyponatraemia due to “volume
displacement phenomenon”. Marked increase in
plasma proteins can cause displacement of
blood’s aqueous component and its dissolved
solutes. In the Roche COBAS c¢501 analyzer
(Basel, Switzerland) used at our laboratory, ion-
selective electrodes (ISE) are employed that
utilize indirect potentiometry, in which patient
samples are pre-diluted before the actual
measurement process. Sample pre-dilution is
based on the assumption that the relative
proportion of all plasma constituents is normal
which becomes invalid when analyzing samples
containing excessive proteins consequently
giving falsely low measurements of solutes, most
commonly sodium. On instruments that use ISE
with direct potentiometry, volume displacement
effect can be avoided as electrolyte
measurements are performed on undiluted
plasma samples [13]. Our patient had low serum
sodium, without any clinical symptoms of
hyponatraemia and was possibly pseudo-

hyponatraemia due to test methodology
employed.
Spectrophotometric inorganic phosphate

measurement is based on reaction of phosphate
ions with ammonium molybdate to form a
phosphomolybdate complex in acidic
environment, the absorbance of which is
measured to determine the final concentration.
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The low pH environment of the reaction mixture
may cause precipitation of excessive
immunoglobulins and increased turbidity, altering
light scattering [14-17]. In our patient, serum
inorganic phosphate was increased, but serum
calcium was within the reference interval
(Table 1). Under homeostasis, both these are
within a tight physiologic range. Factitious
hyperphosphataemia was suspected due to an
interfering substance (y-globulins) in a relatively
asymptomatic patient. Resolution of the
interference can be obtained by diluting the
sample or removing the plasma proteins via
various de-proteinization methods [14-17].

Hence hypergammaglobulinemia secondary to
multiple myeloma can potentially produce a
plethora of alterations in laboratory tests across
different instrument platforms.

4. CONCLUSION

Multiple myeloma frequently causes increased
production of monoclonal immunoglobulins,
which can be a potential source of interference
and lead to erroneous lab results, as seen in our
patient. The clinician must be cognizant with
actionable lab test results in such patients and
the laboratory personnel must be aware of such
discordant results so that appropriate actions can
be taken in a timely manner to prevent such
erroneous results.
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