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ABSTRACT: BACKGROUND: Plasma cell myeloma comprises about 1% of malignant tumors, 10-15%
of hematopoietic neoplasms and causes 20% of deaths from hematologic malignancies. Several
clinical, laboratory and histological/cytological variables help us in determining the prognosis of the
disease. There have been very few studies from India evaluating bone marrow histology of plasma
cells in myeloma. The present study is aimed at analyzing and studying the various clinical
presentations, biochemical, hematologic and histological parameters determining immediate
prognosis [mortality] in myeloma. MATERIAL AND METHODS: Prospective study was conducted
from April 1st 2008 to March 2010. 48 patients were diagnosed with multiple myeloma during study
period; 41 were available for follow-up.ie for a minimum 6 months from the time of diagnosis. Among
these seven cases expired i.e. in the period of 6 months from the respective time of diagnosis.
Biochemical and hematological variables of those expired [seven] and those alive available for follow-
up [thirty-Four] were compared. Results of biochemical investigations were collected from the case
sheet. Peripheral smear, Bone marrow aspiration and biopsy were done for all cases. STATISTICAL
ANALYSIS USED: student’s t test and chi square test. RESULTS: Among the variables considered
mean hemoglobin level in expired vs. alive was 4.2 vs. 7.5 g/dl. Mean ESR was 133 vs. 102 mm/hr.
Mean blood urea was 97.3 vs. 38.5 mg/dl. A/G reversal was present in 85.7% of expired and in 50%
of alive patients. Average plasma cell percentage in the bone marrow aspirate in expired vs. alive was
74.7% and 43.1%.Plasmablastic variety was present in 71.4% expired and 17.6% of alive patients.
Diffuse pattern of infiltration was present in 85.7% of expired and 44.1% of alive patients. Grade III
fibrosis was present in 85.7% of expired and 20.6% of alive patients. All variables except A/G
reversal had p <.005. CONCLUSION: Immediate Prognostication of Multiple myeloma requires both
hematological and laboratory data. Low hemoglobin, raised blood urea, and elevated ESR, plasma cell
percentage, plasmablastic variety, diffuse pattern of infiltration and grade IlI fibrosis were proved to
have a direct link to immediate mortality.
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INTRODUCTION: Plasma cell myeloma is a bone marrow based multifocal plasma cell neoplasm
associated with an M protein in serum and/or urine. In most cases there is disseminated bone
marrow involvement. The disease spans a clinical spectrum from asymptomatic to aggressive forms
and disorders due to deposition of abnormal immunoglobulin in tissues.

Plasma cell myeloma comprises about 1% of malignant tumors, 10-15% of hematopoietic
neoplasms! and causes 20% of deaths from hematologic malignancies. Geographic and familial
clustering? of cases can occur.

The exact etiology of myeloma is still not known but an increased incidence of myeloma can
be seen with chronic antigenic stimulation or other chronic disease and exposure to specific toxic
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substances or radiation.345 But most patients have no identifiable toxic exposure or known chronic
antigenic stimulation. Several studies show an increase in incidence of myeloma during the last
decade; this may be due to increased awareness, improved diagnostic approaches and access to many
effective treatments.

The current WHO Classification of Tumors of Hematopoietic and lymphoid Tissues (2007) has
put forward a new diagnostic criterial and according to this the most important criteria for
symptomatic myeloma are manifestations of end organ damage (CRAB) hypercalcemia, renal
insufficiency, anemia, and bone lesions.

Bone marrow examination continues to be the cornerstone for establishing a diagnosis in
association with other clinical and laboratory parameters. Several clinical, laboratory and
histological/cytological variables help us in determining the prognosis of the disease. The first
histological classification and staging of multiple myeloma, based on the bone marrow trephine
biopsy, was put forwarded by Bartl et al.6 in 1987.

The Durie and Salmon? clinical staging system, proposed in 1977, is still being used today,
though it has been replaced by the ISS staging at many places. Prognostic markers like beta2
microglobulin and Interleukin-6 (IL-6) are not available in most centres in developing countries like
India.

Histological parameters that have a definitive prognostic significance in multiple myeloma are
the percentage of myeloma cells in the marrow, pattern of infiltration, degree of plasma cell atypia,
marrow fibrosis and mitotic index. There have been very few studies from India evaluating bone
marrow histology of plasma cells in myeloma.

The present study is aimed at analyzing and studying the various clinical presentations,
biochemical, hematologic and histological parameters in myeloma with relation to immediate
prognosis.

MATERIALS AND METHODS: The study was conducted in Department of Pathology, Medical college
Kottayam from April 1st 2008 to March 2010. All patients who satisfied the criteria for diagnosis of
plasma cell myeloma included in the study. Of the 48 patients diagnosed 41 were available for follow-
up. i.e. for a minimum of 6 months from the time of diagnosis. Of them seven cases expired i.e. in the
period of 6 months from the respective time of diagnosis. Variables of those expired [seven] and
those alive available for follow-up [thirty-four] were compared.

Peripheral blood taken for routine investigations (Hemoglobin, TC, DC, ESR) and blood urea.
Bone marrow aspirates and bone marrow trephine biopsy sections were also taken.

Bone marrow aspirate smears are dried and stained with Leishman’s stain. The adequacy,
cellularity, hematopoiesis of all three cell lines and percentage of plasma cells estimated by a 500 cell
differential count. The criteria put forward by the German myeloma task force was used to type the
plasma cell morphology into well differentiated, intermediately differentiated or poorly differentiated
plasma cell.8

Bone marrow trephine biopsy also assessed for cellularity, pattern of infiltration of plasma
cells. (nodular, interstitial, mixed and diffuse) ¢and degree of marrow fibrosis. To study the bone
marrow fibrosis biopsy sections are stained by Gomori’s reticulin method. Fibrosis was graded
between grade 0 and 3 as per the European Consensus method.?
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STATISTICAL ANALYSIS: Data collected were analyzed using SPSS v 13. Categorical variables
analyzed for statistical significance by student’s t test and chi square test. Statistical significance
assumed to be present if p value <0.05.

RESULTS: Of the 48 patients diagnosed 41 were available for follow-up. i.e. for a minimum of 6
months from the time of diagnosis. Of them seven cases expired i.e. in the period of 6 months from
the respective time of diagnosis. Variables of those expired [seven] and those alive available for
follow-up [thirty-four] were compared.

Hematological and biochemical variables compared included hemoglobin, blood urea, ESR
and A/G reversal.

The results with the corresponding p values are tabulated below:

Mean Hb g% Mean ESR | Mean urea. | A/G reversal
mm/hr. mg/dl Present
Expired 4.68 114 100.87 6 cases
Alive 7.2 110 60 17 cases
P value .003 .003 .001 301

Table 1

Low Hemoglobin, raised blood urea, raised ESR at time of presentation correlated with
immediate prognosis i.e. Mortality within 6 months from time of diagnosis.

Among the variables considered all except for A/G Reversal were significant indicators of
immediate mortality. All had a p value less than.05 except for A/G reversal.

Variables with regard to bone marrow aspirate and biopsy were also compared; i.e. bad
prognostic variables like bone marrow plasma cell percentage, plasmablastic morphology, diffuse
pattern of infiltration and grade 3 reticulin fibrosis were compared in both expired and alive patients
they are tabulated below with p values.

Plasmablastic Diffuse pattern of Grade 3
BM plasma cell . . . .
Status morphology. infiltration fibrosis
percentage
[percentage] [percentage] [percentage]
Expired 74.7 71.4 85.7 85.7
Alive 43.1 17.6 441 20.6
P value .001 .003 .04 .003

Table 2
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Fig. 1: Bone marrow aspirate -mature Fig. 2: Bone marrow aspirate-plasmablastic
plasma cells.(leishman stain) cells. (leishman stain)

Fig. 3: Bone marrow biopsy-cart wheel
chromatin of plasma cells -diffuse
pattern.(H&E)

Fig. 5: bone marrow biopsy with
grade 3 fibrosis.(reticulin stain)
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All the parameters taken in to consideration i.e. bone marrow plasma cell percentage, diffuse

pattern of infiltration, plasmablastic morphology and grade 3 fibrosis showed significance [p<.05]
with immediate prognosis. These results were also in concordance with study by Subramanian R,
Basu D, Dutta TK.10

CONCLUSION: The correlation of biochemical and hematological parameters with immediate
mortality showed direct link between raised blood urea, raised ESR, low hemoglobin, high percentage
of plasma cells in marrow, plasmablastic morphology, diffuse pattern of marrow involvement, high
grade [grade 3] fibrosis.
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