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Introduction

Multiple myeloma (MM) can be defined as an 
abnormal or clonal plasma cell malignancy characterized 
by producing monoclonal immunoglobulins, leading to 
end-organ damage [1]. The atypical proliferation of clonal 
plasma cells can be severe due to monoclonal cell invasion 
in the bone marrow [2], causing clinical manifestations 
including hypercalcemia, renal dysfunction, anemia, or 
bone pain accompanied by lytic lesions [3]. According 
to the Global Cancer Observatory, the global incidence 
of multiple myeloma is 1,87,952 cases till 2022, and the 
mortality is 1,21,388, whereas in Asia, 39.3% cases were 
recorded with a decreasing rate of 44.3% [4]. Multiple 
myeloma is more prevalent in Asia with a rising cases in 
Korea [5], Taiwan [6], Thailand [7], Turkey [8], and Japan 
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[9]. In Bangladesh, this clonal plasma disease accounts for 
1% of malignancies with several co-morbidities leading to 
death [10, 11]. No exact figures are available to showcase 
the mortality rate caused by multiple myeloma in this 
low-and middle-income country, but research suggests 
that patients with ≥60 are at a high risk [12]. The first-line 
treatment approaches for multiple myeloma in Bangladesh 
are melphalan, prednisolone, and dexamethasone, 
although some other therapeutic approaches are also 
available, these are costly. In contrast, only symptomatic 
patients with multiple myeloma opt for cancer therapy, 
whereas the undiagnosed cases are countless [13]. There 
is a lack of evidence-based clinical studies on multiple 
myeloma in Bangladesh. This study aims to compile the 
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existing data to find out the future scopes of research and 
develop a treatment strategy on this topic.

Pathophysiology
Multiple Myeloma is a type of blood cancer that affects 

plasma cells of the WBC and originates from the bone 
marrow [14]. The pathophysiology of MM is a multistep 
process that leads to a change in body function, including 
increased risk of hypercalcemia, renal failure, anemia, and 
bone fracture (CRAB) [1]. The pathogenic features of 
multiple myeloma start with generating clonal plasma cells 
or monoclonal gammopathy of undetermined significance 
(MGUS) or smoldering myeloma (SMM) [15]. A normal 
bone marrow produces less than 5% of plasma cells [16] 
that secrete immunoglobulins and antibodies, which are 
responsible for several immune responses [17]. In case 
of multiple myeloma, bone marrow produces more than 
10% of plasma cells that produce certain antibodies like 
IgG and IgA [18]. IgA antibody secretes IL-6 and IL-8 by 
immune cells that activate osteoclasts, which induces bone 
resorption [19]. Hypercalcemia is another effect caused by 
demineralization of bone and accumulation of excessive 
aberrant plasma cells in bone marrow [1]. IgG protein is 
associated with hypogammaglobulinemia in MM, and it is 
heterogeneous [20]. In 70% of cases, IgG immunoglobulin 
produces Monoclonal protein (M-protein), and in 30% 
cases, it was produced by abnormal IgA  [21]. M-protein 
develops renal diseases by its nephrotoxic effects and 
physicochemical properties [22]. Anemia in MM is a 
common feature that can be implicated by the inadequate 
production of erythropoietin (EPO), suppressed by 
Interleukin-1 and tumor necrosis factors [23]. Briefly, 
multiple myeloma involves the abnormal proliferation 
of plasma cells in bone marrow, leading to abnormal 
production of M-protein and an imbalance of osteoclast 
and osteoblast activities that results in CRAB effects. 

Materials and Methods

The systematic review of multiple myeloma was 
conducted with the intention of synthesizing the existing 
research on multiple myeloma in Bangladesh. The focused 
searching was performed till the publication of MM in 
Bangladesh till November 2025. Additional items were 
searched by hand in reference lists of identified papers.

Inclusion criteria
• Prospective or retrospective original studies.
• Case series, hospital-based clinical trial, observational 

study, or cross-sectional studies.
• Review articles.
• Case report with epidemiologic insight.

Exclusion criteria
• Single case presentation that didn’t provide any 

epidemiologic characteristics.
• The study included the foreign population.
• Study conducted outside of Bangladesh.
The collection of publications will be compiled, 

including the author’s name, study period, design, 

sample size, demographic details, laboratory findings, 
patient care management, and the outcome of patients 
in the study. After the successful arrangement, the data 
will be represented in a tabular format. MS Excel and 
SPSS version 20.0 were used for data compilation and 
arrangement.

Results

This study aims to compile all previous research 
on multiple myeloma conducted in Bangladesh. In this 
review article, the goal is to identify related studies that 
meet the research objectives. Throughout the reviewed 
Bangladeshi literature, patients with multiple myeloma 
were mostly diagnosed between their 50s and 60s, with 
mean or median ages ranging from 51.9 to 58.9 years, and 
there was a male predominance of 55% to as high as 90%. 
The most common presenting complaint across all cohorts 
was bone pain, often accompanied by anemia, fatigue, and 
renal impairment. Most studies also reported significantly 
elevated ESR, with many readings exceeding 100 mm in 
the first hour. Lytic bone lesions were frequently observed 
in radiology reports, present in approximately 60-80% 
of patients, most commonly in the vertebrae, ribs, skull, 
and long bones. Laboratory abnormalities included low 
hemoglobin levels some studies noted Hb below 8.5 g/
dL in about one-third of patients high creatinine levels 
(ranging from 21.9 to 34, with Cr ≥ 2 mg/dL), and a high 
incidence of hypercalcemia. A notable percentage of 
patients exhibited Bence Jones proteinuria (~40-50%), 
and over half had elevated 2-microglobulin levels (5.5 
mg/L and above). Bone marrow analysis showed high 
clonal plasma cell infiltration, with mean values reported 
up to 62.1%. In all cases, immunofixation electrophoresis 
identified IgG as the predominant monoclonal protein 
(~60–75%), followed by IgA (~10–20%), and a lower 
percentage exhibited free light chain-only disease. Overall, 
most patients in these Bangladeshi cohorts were diagnosed 
at advanced ISS stages, particularly stage III, indicating 
delayed diagnosis and a significant burden of end-organ 
damage.

Discussion

In this review study, the main focus is to compile 
all related research articles that were conducted in 
Bangladesh on multiple myeloma. Several patterns of 
studies have been noticed for years. Most of the studies 
conducted on this theme were cross-sectional studies, 
followed by a retrospective study, a lab-based study, and 
a review article. The sample size ranged noted 48 to 5013 
patients (Table 1 and 2), and most of the studies were 
single-center studies. The study illustrates the similarities 
in demographic information, such as the majority of 
patients are male (~55% to 90%). Bird SA et al., 2019 
performed a study on the demographic characteristics of 
patients with multiple myeloma, found that 58% patients 
are male and 42% are female [30]. The male-to-female 
ratio in MM noted in Bangladesh is 5:2 [24] and 2:1 
[28], proving that males are more prone to this disease, 
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Study 
Reference

Setting Study Period Method Sample 
size

Key Findings

Rahman 
MM et al., 
2010 [13]

- - Review Article - Describes treatment considerations in Bangladesh, reports a low 
barrier to the availability/cost of novel agents, including standard 
Chemotherapeutic regimens, Immunomodulatory Drugs, Proteasome 
Inhibitors, Monoclonal Antibodies, and Autologous Stem Cell 
Transplantation (ASCT).

Choudhury 
S et al., 
2013 [25]

Single tertiary-
centered study

November 
2002 to 

December 
2011

cross-sectional 
study

835 Male-to-female ratio of MM is 5:2; Mean age 63.25 years; the highest 
frequency of MM was found in patients admitted to the department 
of Orthopaedic Surgery (20.8%), followed by the Department of 
Nephrology (16.7%).

Hossain SM 
et al., 2014 
[26]

Tertiary multi-
centered study

January 2008 
to December 

2012

Retrospective 
descriptive study

5013 Men are prone to Hematological malignancy in Bangladesh; the 
male-to-female ratio is 2.2:1;  multiple myeloma has mostly occurred 
among older patients, over 50 years of age.

Chowdhury 
MRK et al., 
2018 [27]

Binary tertiary 
center-based 

study

October 2005 
to January 

2010

Clinical and 
laboratory-based 

study

32 29 male patients were included, where female patients were only 3; 
mean age 51.94 ± 10.09 years; the ESR of all the study patients was 
more than
100 mm in 1st hour; S. creatinine was noted ≥2 mg/dL and hemoglobin 
level<8.5 gm/dL in 13 patients; S. albumin was <30 mg/L in 14 
patients and serum 2 microglobulin >5.5 mg/L in 7 patients.
In 15 patients, 3 patients were hypercalcemic, and radiologically most 
common lesions were lytic.

Haque S et 
al., 2022 
[28]

Binary tertiary 
center-based 

study

January 2017 
to December 

2020

Small-scale  
observational  

study

159 Among 159 newly diagnosed MM cases, 64.8% were male with a 
mean age of 56±12 years, and 35.2% were female with a mean age of 
57±11 years; the most common site of the lytic lesion was the skull 
(33.3%); femur,  humerus,  manubrium,  maxilla, tibia, and ulna were 
other sites involved with lytic lesions.

Masud DA 
et al., 2022 
[12]

Single tertiary-
centered study

July 2021 to 
June  2022

Cross-sectional 
study

58 Mostly patients were aged where ≥60 years 46.6% were female and 
62.1% were male;  56.9% were from urban population; the most 
common symptoms were bone pain (82.8%), anemia (69.0%) and 
fatigue (62.1%); mean hemoglobin level was diagnosed 8.9 ± 1.4 
g/dL; anemia (69.0%); Elevated ESR was 75 ± 20 mm/hr in mean; 
in 79.3% of cases, rouleaux formation were common; elevated S. 
creatinine was found in 37.9% cases (>1.5 mg/dL); hypercalcemia 
(34.5%); Lytic lesion was found in 75.9% of cases; 89.7% patients 
were observed with monoclonal bands; bence  Jones proteinuria were 
found in 31.0%.

Alam MM 
et al., 2024 
[29]

Single tertiary-
centered study

January 2019 
to July 2020

Cross-sectional 
study

81 Mean age calculated 58.9±12.0 years and male female ratio was 
2:1; 43.2% patients has history of smoking while 2.5% patients has 
family history of haematological malignancies; Bone pain (72.8%) 
was the most prevalent presenting feature, while 59.1% of patients 
presented hypertension, diabetes mellitus (29.5%), respiratory illness 
(11.3%) and cardiac disease (11.4%); 48.1% patients has ECOG-1 
status; Hematologic & Biochemical Results: The mean Hb was 9.4 
± 2.3 g/dL, ESR 89.5 ± 42.1 mm/1 st hour; mean serum creatinine 
2.0 ± 1.85 mg/dL, 42 (34.2) with creatinine 2.0 mg/dL. LDH was 
elevated in 36.0% cases; the mean serum calcium was 9.6 + 1.8mg/
dl, with 10 (14.5) exceeding calcium >11.0mg/dl. Serum albumin 
<3.5 g/dL was found in 37 (49.3%), and 2-microglobulin >5.5 mg/
dL in 37 (57.8%). ISS stage III was present in 59.4%; Bence Jones 
Protein was present in 46.7% patients. Lytic lesions were present in 
75%; they were distributed in vertebrae 38 (74.5%), ribs 18 (35.2%), 
skull 14 (27.5%), and femur/humerus/sternum/scapula 3 (5.9%). 
Bone Marrow and Immunotype: The mean plasma cell infiltration 
was 62.1 24.9. Immunofixation electrophoresis revealed IgG 72.7, 
IgA 18.2, FLC 9.1, FLC ratio 100 and above in 29.0%; Clinically 
significant S. creatinine with Hb (p<0.05) was found with ISS stage 
III. Creatinine and S. calcium associations were observed significantly 
(p<0.05). There was no significant relationship between BJP status 
and creatinine (p-value>0.05); typical manifestations included pain 
in the bones, tiredness, fever, neurological deficiency; significant 
discoveries: anemia, renal failure, skeletal lytic lesions.

Ahmed D 
et al., 2024 
[30]

Binary binary-
centered study 

included a tertiary 
care hospital and 
a private hospital

April
2023 to 

March 2024

Retrospective 
observational 

study

48 mean age of participants was 58 ± 8.5 years, with 62.5% male and 
37.5% female patients; most familiar skeletal deformities included 
bone pain (87.5%), lytic lesions (62.5%), and vertebral collapse 
(41.7%); Skeletal deformities were related significantly to clinical 
parameters including low hemoglobin, high serum calcium, kidney 
malfunction, and high-stage disease (p-value < 0.05); the improvement 
of bone pain in 79.2% and fracture stabilization in 62.5% of patients 
after the treatment; 0.8% exhibited deformation progression and 
16.7% perished in follow-up.

Table 1. Summarization of Study Findings with Patients of Multiple Myeloma from Previous Studies
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Clinical parameter Reported values/ranges across studies (Bangladesh)
Median/mean age at diagnosis ~51.9 to 58.9 years (most series report median/mean in the 50–59 year range).
Male proportion ~55% to 90% (most studies report male predominance; examples: 62.1%, 2:1 M: F, 29/32).
Bone pain (presenting symptom) The majority of patients reported frequencies commonly ~70–80% in several series.
Anemia (clinical / Hb findings) Reported frequently; examples: Hb <8.5 g/dL in 13/32 (Chowdhury MRK et al., 2018), and 

high anemia rates (≈70–75%) in some series.
ESR Often markedly elevated; e.g., many patients with ESR >100 mm/ hr; other reports show 

high mean/median ESR.
Renal impairment 
(serum creatinine ≥2.0 mg/dL)

Reported proportions vary; examples: 7/32 (21.9%); some series report higher proportions 
up to ~34% in larger cohorts.

Lytic bone lesions/fractures High prevalence — reported ~60–80% across cohorts; Haque (n=159) emphasizes frequent 
vertebral fractures and widespread lytic disease.

Bence Jones protein 
(urine) positivity

Reported variably; many series report substantial proportions (ranges differ by test 
sensitivity), for example, ~40–50% in some cohorts.

β2-microglobulin (>5.5 mg/L) Several series report elevated β2-microglobulin in a large fraction (example: ~>50% in 
some reports).

ISS stage III at presentation Many patients present in the advanced stage (ISS II/III); reported ISS III proportions vary 
(some reports >50%).

Immunotype (serum IFE) - 
IgG / IgA / FLC

Studies report IgG is the commonest (~60–75%), IgA ~10–20%, FLC / light-chain only 
cases variable (single-study lists: IgG 72.7%, IgA 18.2%, FLC 9.1% in a cohort).

Bone marrow plasma 
cell percentage

Reported means in cohorts vary widely — mean ~40–70% in published hospital series 
(examples: mean 62.1% reported in some cohorts).

Table 2. Clinical Features of Study Patients Involved in Previous Articles

whether it is in Bangladesh or abroad [31]. The mean 
age of multiple myeloma was reviewed as 51.9±10.1 
years [26] and 58.9±12.0 years [28] in Bangladesh, and 
most of the patients were diagnosed beyond 60 years 
of age [12]. Landgren O et al., 2021 mentioned that the 
average age of multiple myeloma in the United States 
is 69 years, and ~95% of newly diagnosed patients are 
aged ≥50 years [3]. Another review article showed that 
the median age of MM patients at diagnosis is 69 in the 
USA and 59 in China [32], which in Bangladesh is 56 
years; the age ranged from 24 to 85 years [27]. Serin İ et 
al., 2021 agreed with this Bangladeshi review by finding 
the median age of 54 years in their study, where the age 
range was 34 to 59 years [33]. The majority of patients 
complained about bone pain in Bangladesh, which is 
similar to other study findings [34]. Hameed A et al., 2014 
illustrated that 80%–90% patients of multiple myeloma 
suffers with osteolytic bone lesions and other associated 
causes of Myeloma bone disease (MBD) are bone pain 
(70%–80%), fractures (50%–60%), hypercalcemia 
(15%), and spinal cord compression (2%–3%) which 
can be defined a common presenting symptoms of MM 
worldwide [35]. Bangladeshi researchers found that blood 
hemoglobin level usually decreases to <8.5 g/dL during 
multiple myeloma [26]. Mittelman M et al., 2003 stated 
that suppression of erythropoietin (EPO) production by 
Interleukin-1 and tumor necrosis factor can be a major 
cause of MM-related anemia [23]. A similar study claimed 
that anemia is a common complication of MM among 
two-thirds of the total population [36]. Birgegård G et 
al., 2004 found that the mean Hb level decreases to >8.0 
g/dL in 4.6% patients with MM, 8.0–9.9 g/dL was found 
in 25.1% of cases, 10.0–11.9 g/dL in 39.5% of patients, 
and in 30.8% patients showed normal range (≥12 g/

dL) [37]. A case control study in 2018 found that 85% 
of patients have abnormal ESR in patients with MM, 
where only 46% have elevated ESR [38]. Watson J et al., 
2012 found ESR ≤12mm/hr in only 10% of patients with 
multiple myeloma, which is the ideal range, whereas 48% 
of patients had ESR ≤60mm/hr, and 70% of patients had 
ESR ≤100mm/hr at time of diagnosis, that allies with the 
country-based review article [39]. Creatinine is basically 
a by-product of creatine phosphate that is excreted by 
the kidney, and the serum creatinine range is commonly 
known as the endogenous marker for the glomerular 
function of renal function [40]. The normal range of S. 
creatinine for males is considered to be 0.6 to 1.2 mg/
dL, and for females, it is 0.5 to 1.1 mg/dL [41]. Choi T et 
al., 2021 demonstrated that proteinuria led by increased 
creatinine is a major complication of patients with multiple 
myeloma [42]. S. creatinine increased higher than 2.0 
mg/dL in almost 20-30% cases of MM globally [43] 
[44]. Bangladeshi scientists also found serum creatinine 
≥2.0 mg/dL in 21%~34% cohorts. Bence Jones protein 
is the immunoglobulin light chains present in the urine, 
which is usually correlated with multiple myeloma and 
other B-cell malignancies, and their presence may signify 
the dysfunction of the kidneys and can be the cause of 
different diseases of the kidneys [45]. Perry MC et al., 
1975 decoded that multiple myeloma accounts for 68% 
of Bence Jones Proteinuria (BJP) [46], which partially 
agrees with Bangladeshi literature that shows ~40–50% 
BJP in MM cases. β2-microglobulin (β2M) is a reliable 
marker to trace tumor mass and prognosis of patients 
with MM [47]. The reference value for β2-microglobulin 
is 0.95-2.73 mg/L for a healthy adult person [48]. In the 
present review article, it was shown that β2M was found 
>5.5 mg/L in ~>50% of the population. Previous research 
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