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like Bangladesh. Methods: This cross-sectional observational study was conducted in
R-ISS. the Department of Haematology at Bangabandhu Sheikh Mujib Medical University
(BSMMU), Dhaka, from July 2022 to June 2023. A total of 60 newly diagnosed,
untreated MM patients were included based on clinical features, biochemical
parameters, serum protein electrophoresis, and bone marrow examination. Results: The
mean age of patients was 59.8 + 9.6 years, with 61.7% being male and 58.3% from rural
areas. Common presenting symptoms included bone pain (76.7%), anemia (70.0%), and
fatigue (65.0%). Laboratory results showed anemia (mean Hb: 8.9 + 1.6 g/dL), elevated
ESR, calcium, creatinine, B2-microglobulin, LDH, and CRP. Bone marrow plasma cell
infiltration ranged from 31-60% in 46.7% and >60% in 30.0% of patients. The most
frequent infiltration pattern was diffuse (40.0%), and 45.0% had mature plasma cell
morphology. Immunophenotyping showed universal CD138 positivity, with high
expression of CD38 (98%) and aberrant CD56 (84%). CD19 negativity was seen in
90% of cases. Cytogenetic abnormalities included gain of 1g21 (20.0%), del(17p13)
(18.0%), and t(4;14) (14.0%). Based on R-ISS, 48.3% were Stage 11, 31.7% Stage III,
and 20.0% Stage 1. Conclusion: A significant proportion of MM patients presented
with advanced disease, highlighting the need for early diagnosis and comprehensive
diagnostic workup for better risk stratification and management.

INTRODUCTION

Multiple myeloma (MM) is a malignant plasma cell disorder characterized by clonal proliferation of plasma cells
in the bone marrow, leading to a spectrum of clinical manifestations such as anemia, hypercalcemia, renal
impairment, lytic bone lesions, and increased susceptibility to infections [1]. Globally, MM accounts for
approximately 1% of all malignancies and 10—15% of hematological cancers [2]. In Bangladesh, the burden of
MM has been gradually increasing, likely due to improved diagnostic capabilities and increased awareness,
although exact epidemiological data remain limited [3].

The diagnosis of multiple myeloma relies on a combination of clinical, laboratory, radiologic, and bone marrow
findings [4]. Bone marrow examination plays a pivotal role in confirming the diagnosis, revealing the extent and
pattern of plasma cell infiltration, as well as identifying morphologic variants that may have prognostic relevance
[5]. In addition to morphological evaluation, immunophenotyping using flow cytometry has become a valuable
diagnostic tool, aiding in the distinction of malignant from reactive plasma cells based on aberrant antigen
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expression [6]. Cytogenetic abnormalities, such as del(17p), t(4;14), and gain of 1g21, are recognized as critical
prognostic markers and are now incorporated into the Revised International Staging System (R-ISS) for risk
stratification [7].

Despite the evolution in understanding MM pathobiology, limited studies have explored the detailed bone marrow
findings and cytogenetic profiles of patients in the Bangladeshi population [8]. Moreover, the availability of
advanced diagnostic tools such as flow cytometry and FISH is often restricted to tertiary care centers and is subject
to financial constraints, posing challenges to comprehensive risk assessment. In resource-constrained settings like
Bangladesh, a thorough evaluation of bone marrow morphology and basic laboratory markers remains
indispensable in guiding initial diagnosis and prognosis [9].

Several bone marrow characteristics—such as the degree of plasma cell infiltration, infiltration pattern, and the
presence of atypical or plasmablastic morphology—have been associated with adverse outcomes [10].
Additionally, immunophenotypic markers like CD56 expression and cytogenetic abnormalities have been
correlated with disease aggressiveness and treatment response [11]. Understanding the local patterns of these
parameters is essential for optimizing disease management and stratifying patients for risk-adapted therapy [12].

In this context, we conducted a study to evaluate the bone marrow morphology, immunophenotypic profile, and
cytogenetic findings in patients newly diagnosed with multiple myeloma at a tertiary care center in Bangladesh.
Our aim was to identify key prognostic indicators that may help in early risk stratification and support clinical
decision-making in low-resource settings. By characterizing these diagnostic features in our patient population,
this study seeks to contribute to the growing body of knowledge on MM in South Asia and underscore the
importance of integrating morphological and molecular data for better prognostic assessment.

METHODOLOGY & MATERIALS

This cross-sectional observational study was conducted in the Department of Haematology at Bangabandhu
Sheikh Mujib Medical University (BSMMU), Dhaka, from July 2022 to June 2023. A total of 60 patients
diagnosed with multiple myeloma were enrolled based on clinical presentation, biochemical profile, serum protein
electrophoresis, and bone marrow examination findings. Inclusion criteria included newly diagnosed and
untreated multiple myeloma patients aged over 18 years who provided informed consent. Patients were excluded
if they had received prior chemotherapy, had other concomitant hematological malignancies, or if their clinical
and laboratory data were incomplete. Detailed clinical history, physical examination, and relevant biochemical
parameters including serum calcium, creatinine, albumin, B2-microglobulin, LDH, and CRP were documented at
baseline. Bone marrow aspiration and trephine biopsy were performed in all patients, and the extent of plasma
cell infiltration, infiltration pattern (interstitial, nodular, or diffuse), and morphological variants (mature, atypical,
or plasmablastic) were recorded. Immunophenotyping by flow cytometry was performed to assess expression of
CD138, CD38, CD56, CD19, and CD45 in 50 patients due to test availability and affordability. Similarly,
fluorescence in situ hybridization (FISH) was conducted in those same 50 patients to identify high-risk cytogenetic
abnormalities, including del(17p13), t(4;14), and gain of 1q21. Light chain restriction (kappa or lambda) was also
determined. Risk stratification was done according to the Revised International Staging System (R-ISS),
incorporating serum albumin, B2-microglobulin, LDH levels, and cytogenetic findings. Data were entered and
analyzed using IBM SPSS version 22.0. Descriptive statistics were used to summarize categorical variables as
frequencies and percentages, while continuous variables were expressed as means with standard deviations.

RESULTS
Table 1: Baseline Demographic and Clinical Characteristics (n = 60)
Variable Frequency (n) Percentage (%)
Gender
- Male 37 61.70%
- Female 23 38.30%
Age (years) 59.8+£9.6
Rsidence
- Rural 35 58.30%
- Urban 25 41.70%
Presenting Symptoms
- Bone pain 46 76.70%
- Fatigue/Weakness 39 65.00%
- Recurrent infections 18 30.00%
- Renal impairment 15 25.00%
- Anemia (clinical) 42 70.00%
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Table 1 presents the baseline demographic and clinical characteristics of the 60 patients diagnosed with multiple
myeloma. The majority were male (61.7%) with a mean age of 59.8 + 9.6 years. Most patients resided in rural
areas (58.3%). Common presenting symptoms included bone pain (76.7%), clinical anemia (70.0%), fatigue or
weakness (65.0%), recurrent infections (30.0%), and renal impairment (25.0%).

Table 2: Laboratory and Biochemical Parameters at Diagnosis

Parameter Mean + SD
Hemoglobin (g/dL) 89+1.6
Total WBC (x10°/L) 6.5+£24

Platelet Count (x10°/L) 182.4+£52.7

ESR (mm/hr) 96.1+253
Serum Calcium (mg/dL) 10.8+14
Serum Creatinine (mg/dL) 21+13
Serum Albumin (g/dL) 32£0.6
B2-microglobulin (mg/L) 59+£23
LDH (U/L) 312+85

CRP (mg/L) 21.4+10.2

Table 2 summarizes the laboratory and biochemical parameters of the study population at diagnosis. Patients had
a mean hemoglobin level of 8.9 = 1.6 g/dL and elevated ESR (96.1 &+ 25.3 mm/hr), reflecting anemia and systemic
inflammation. Mean serum calcium was 10.8 £+ 1.4 mg/dL, and creatinine was 2.1 + 1.3 mg/dL, indicating frequent
renal involvement. Other key parameters included B2-microglobulin (5.9 =2.3 mg/L), LDH (312 = 85 U/L), CRP
(21.4 £ 10.2 mg/L), and serum albumin (3.2 £ 0.6 g/dL), which contributed to risk stratification and prognostic
assessment.

Table 3: Bone Marrow Morphology and Infiltration Patterns (n = 60)

Variable Frequency (n) Percentage (%)
Plasma Cell Infiltration
- 10-30% 14 23.30%
- 31-60% 28 46.70%
->60% 18 30.00%
Infiltration Pattern
- Interstitial 22 36.70%
- Diffuse 24 40.00%
- Nodular/Focal 14 23.30%
Plasma Cell Morphology

- Mature 27 45.00%
- Atypical 21 35.00%
- Plasmablastic 12 20.00%

Table 3 illustrates the bone marrow morphological findings and infiltration patterns among the 60 multiple
myeloma patients. Plasma cell infiltration ranged from 10-30% in 23.3% of patients to over 60% in 30.0%.
Diffuse infiltration was the most common pattern (40.0%), followed by interstitial (36.7%) and nodular/focal
(23.3%). Regarding plasma cell morphology, mature plasma cells were observed in 45.0% of cases, while atypical
and plasmablastic features were noted in 35.0% and 20.0% of patients, respectively, indicating variable disease
aggressiveness.

Table 4: Inmunophenotyping and Cytogenetic Findings (n = 50)

Marker / Finding Frequency (n) Percentage (%)
CD138" 50 100.00%
CD38* 49 98.00%
CD56" (aberrant) 42 84.00%
CD19- 45 90.00%
CD45 variable 28 56.00%
Light Chain Restriction
- Kappa 31 62.00%
- Lambda 19 38.00%
Cytogenetic Abnormalities
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- del(17p13) 9 18.00%

- 1(4;14) 7 14.00%

- Gain of 1¢g21 10 20.00%

- Normal cytogenetics 24 48.00%

Table 4 shows the immunophenotypic and cytogenetic findings in 50 patients for whom advanced testing was
available. All patients expressed CD138, and most were CD38* (98.0%) and CD19™ (90.0%), consistent with
malignant plasma cell immunophenotype. Aberrant CD56 expression was observed in 84.0% of cases, while
CD45 expression was variable in 56.0%. Light chain restriction analysis revealed kappa dominance in 62.0% and
lambda in 38.0%. Among cytogenetic abnormalities, gain of 1q21 (20.0%), del(17p13) (18.0%), and t(4;14)
(14.0%) were identified, with 48.0% showing normal cytogenetics.

Table 5: Risk Stratification Based on Revised ISS (n = 60)

R-ISS Stage Frequency (n) Percentage (%)
Stage 1 12 20.00%
Stage 11 29 48.30%
Stage 111 19 31.70%

Table 5 presents the risk stratification of patients according to the Revised International Staging System (R-ISS).
Among the 60 patients, 48.3% were classified as Stage II, while 31.7% fell into the high-risk Stage III category.
Only 20.0% were categorized as Stage I, indicating that the majority presented with intermediate to high-risk
disease at diagnosis.

DISCUSSION

This study provides an in-depth overview of clinical, laboratory, morphological, immunophenotypic, and
cytogenetic features in newly diagnosed multiple myeloma (MM) patients from a tertiary care center in
Bangladesh. The findings are largely consistent with regional and international literature, with some variations
possibly reflecting local demographic, environmental, and healthcare factors.

The mean age of our cohort (59.8 years) is consistent with regional studies, such as that by Sharmin et al., who
reported a mean age of 58.6 years in newly diagnosed MM patients in Dhaka [13]. Male predominance (61.7%)
was also observed, which aligns with the findings of Sultan et al. and Madu et al., suggesting a global trend of
higher MM incidence among males [14, 15].

Bone pain, anemia, and fatigue were the predominant clinical presentations, corroborating earlier findings by Basit
et al. and Firth, who emphasized skeletal-related events and cytopenias as hallmark features of MM [16, 17]. The
presence of hypercalcemia, elevated creatinine, and increased f2-microglobulin in a significant portion of our
cohort is consistent with advanced disease at diagnosis, reflecting the delayed presentation typical in low-resource
settings [15].

Bone marrow morphology showed moderate to marked plasma cell infiltration in most patients, with a
predominance of diffuse and interstitial patterns. These histological patterns have been linked with aggressive
disease and worse prognosis [18, 19]. The presence of atypical and plasmablastic morphology in 55% of cases
(combined) further underlines the disease severity, as supported by studies showing these morphologies to be
associated with higher proliferative indices and poorer outcomes [20, 21].

Immunophenotyping revealed a high rate of CD138 and CD38 positivity, confirming plasma cell lineage, while
aberrant CD56 expression (84%) and CDI19 negativity (90%) were frequently observed. These findings are
consistent with international reports on MM immunophenotype and support the utility of flow cytometry in
diagnosis and risk stratification [22]. Light chain restriction analysis showed a predominance of kappa light chain
(62%), in line with earlier South Asian data [14].

Among cytogenetic abnormalities, gain of 1q21 (20%), del(17p13) (18%), and t(4;14) (14%) were the most
frequent. These alterations are known to confer poor prognosis and are often associated with high-risk MM,
particularly del(17p13), which involves the TP53 tumor suppressor gene [20, 23]. Notably, nearly half of the
patients had normal cytogenetics, emphasizing the limitation of conventional cytogenetics and the need for more
sensitive techniques like FISH and next-generation sequencing [24, 25].
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The Revised International Staging System (R-ISS) distribution in our cohort revealed that nearly 80% of patients
presented with intermediate to high-risk disease (Stage II or III). This is comparable to findings by Kim et al. and
Hanbali et al., who showed that serum albumin, f2-microglobulin, and LDH levels are strongly associated with
staging and overall prognosis [23, 26]. Our findings of hypoalbuminemia and elevated LDH reinforce these
associations.

In comparison to international studies, such as those by Gerecke et al. and Dutoit ef al., who highlight the role of
early and integrated diagnostic approaches including imaging and molecular profiling, our study underscores the
diagnostic gap in resource-limited settings where access to MRI, PET-CT, and comprehensive cytogenetics is
often restricted [27, 28]. This delay in diagnosis may explain the higher proportion of advanced-stage disease and
aggressive morphological patterns observed.

The results of this study support the urgent need for enhanced diagnostic infrastructure, earlier screening in high-
risk populations, and broader access to immunophenotyping and cytogenetic tools in Bangladesh. Moreover, the
findings highlight the importance of combined evaluation through clinical, biochemical, morphological, and
molecular parameters, as emphasized by Stifter et al. and Caers et al. [18, 22].

Limitations of the study

This study was conducted at a single tertiary care center with a relatively small sample size, which may limit the
generalizability of the findings. Advanced diagnostic modalities such as FISH, next-generation sequencing, and
functional imaging (e.g., PET-CT) were not uniformly available, potentially underestimating the cytogenetic and
disease burden. Additionally, the cross-sectional design precludes assessment of treatment outcomes and survival,
which are essential for evaluating long-term prognostic indicators.

CONCLUSION

In conclusion, our study provides valuable insights into the baseline characteristics and risk profiles of MM
patients in Bangladesh. The predominance of intermediate to high-risk disease at presentation, along with adverse
morphological and cytogenetic features, underscores the need for early detection strategies and risk-adapted
therapeutic interventions. Future prospective studies incorporating advanced imaging, minimal residual disease
(MRD) assessment, and long-term outcome data will be essential to improve MM care in this region.
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