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Abstract 

Introduction: Multiple Myeloma, a rare and historically deemed incurable blood cancer, continues to pose a significant health 

challenge. While the standard of care for multiple myeloma involves managing symptoms long term, there is a growing interest 

in new modalities of diagnosing and characterizing the disease. Biomarkers, a broad classification of objective medical signs 

which can be measured with accuracy and consistency, play a dual role, not only in monitoring the disease but also in the 

diagnostic process, offering valuable insight into the nature of the cancer. 

Methods: This narrative review evaluated studies published to large academic databases through the utilization of filtering 

Medical Subjects Headings (MESH) terms pertaining to the topic of multiple myeloma biomarkers. Specific biomarkers and 

their significance to the development of an understanding of multiple myeloma will be identified and categorized by feasibility 

of use, taking into account current data and available detection techniques. 

Results: Both traditionally utilized and novel biomarkers for multiple myeloma were included in this study. Literature 

pertaining to six biomarkers of interest was reviewed: M Protein, immunoglobulin free light chain (FLC), Lactate 

Dehydrogenase (LDH), circulating tumor DNA (ctDNA), cell-free DNA (cfDNA), and the utilization of bone lesion imaging. 

M-Protein still remains the gold standard for diagnosing multiple myeloma, but other liquid biopsy measurements (FLC, LDH, 

ctDNA, cfDNA) and imaging evaluations have become crucial in diagnosing, treating, and understanding the heterogeneity of 

the disease. 

Discussion: These biomarkers have been shown to improve the diagnostic and prognostic process of cancer treatment by 

identifying and measuring patient attributes. As ongoing research endeavors continue to unveil the mechanisms and prevalence 

of various biomarkers in multiple myeloma, there is an opportunity for refinement and standardization of international 

guidelines for managing MM patients. Biomarker implementation into the standards of care gives rise to the opportunity of 

reducing variability between studies and optimizing personalized patient care. 

Conclusion: Biomarkers in multiple myeloma is a rapidly advancing field of translational science which is influencing daily 

clinical decision making. Further studies are needed to limit variability in biomarker standards and to broaden our understanding 

of the correlations between biomarkers and disease progression. 
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Introduction 

Multiple Myeloma (MM), a rare and historically 

incurable cancer affecting plasma cells (i.e. white blood cells 

found in bone marrow), in which the overgrowth and 

proliferation of these cancerous plasma cells blocks healthy 

blood cells, continues to present significant health challenges 

globally, with an estimated 588, 000 cases reported 

worldwide each year [1]. In the year 2022 alone, Canada 

experienced 4,000 newly diagnosed cases. Despite progress 

in research, relapses manifest repeatedly in a single patient 

over the course of the disease and the 5-year survival rate for 

MM patients remains at 48.5% [2, 3]. These rates underscore 

the persisting challenges in managing MM. 

The progression of MM from pre-malignancy to full 

malignancy can be divided into three different diagnoses, 

namely monoclonal gammopathy of undetermined 

significance (MGUS), smoldering multiple myeloma 

(SMM) and Multiple Myeloma itself. Both MGUS and SMM 

are considered premalignant stages. MGUS is associated 

with a low likelihood of progression to full malignancy (i.e., 

estimated at 1% per year) [4]. The subsequent stage, SMM, 

carries a higher risk, with a 10% per year chance of 
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progressing to full malignancy. MM is classified as a full 

malignancy characterized by end organ damage, 

necessitating chemotherapy [5]. Critical distinctions 

between these disorders are identified through bone marrow 

biopsies. In MGUS, patients exhibit a plasma cell population 

of less than 10%, while in SMM, the population exceeds 

10%, yet both don’t express end organ damage. Conversely, 

MM patients have 10% or more abnormal plasma cell 

populations along with evident end organ damage, which 

encompasses anemia, hypercalcemia, renal dysfunction, 

bone damage, or any combination of these four 

manifestations [5]. Patient outcomes exhibit variability, with 

certain individuals experiencing rapid progression from 

MGUS/SMM to MM, while others maintain an indolent 

disease course characterized by minimal progression over 

their lifetimes [3]. 

The intricacies of MM lie in its cytogenetic and genomic 

aberrations, such as the translocation of the immunoglobulin 

heavy chain (IGC) locus, containing the gene responsible for 

encoding the heavy chain of antibodies [6]. Recognizing such 

molecular complications is pivotal for advancing targeted 

therapeutic interventions, and improving outcomes for 

individuals grappling with MM. Currently, the commonly 

used treatment paradigm is the RVD regimen, utilizing 

lenalidomide, bortezomib, and dexamethasone [7, 8]. Patients 

who have sufficiently robust health may be eligible for an 

autologous stem cell transplant. This is followed by 

maintenance therapy, consisting of a lower and less frequent 

dose of one of the three agents of the RVD regimen, usually 

being lenalidomide or bortezomib [9]. A more recent and 

promising second-line clinical treatment involves the use of 

daratumumab, a human IgGκ monoclonal antibody 

specifically targeting CD38 [10]. The decision to explore 

daratumumab for multiple myeloma treatment was prompted 

by the exceptionally high expression of CD38 on myeloma 

cells [11]. Demonstrating both safety and efficacy as a 

standalone therapy in extensively treated multiple myeloma 

patients, daratumumab has also exhibited positive outcomes 

when combined with bortezomib in newly diagnosed multiple 

myeloma patients, alongside other anti-myeloma agents [10, 

12]. 

Biomarkers, a broad classification of objective medical 

signs which can be measured with accuracy and consistency 

[13], have played a crucial role in the diagnosis and treatment 

of MM. They serve a dual purpose of not only monitoring 

the disease but also contributing to the diagnostic process, 

offering valuable insight into the nature of the cancer. 

Precisely, biomarker testing focuses on discerning genes, 

proteins, and other molecular components to extract relevant 

information specific to MM [14]. Moreover, biomarkers can 

serve distinct purposes, encompassing diagnostic, 

prognostic, or predictive functions, with their applicability 

often contingent upon the severity of a patient’s diagnosis. 

The disparity between these biomarkers is described as 

follows: predictive biomarkers assess the risk of developing 

cancer; diagnostic biomarkers are employed to screen 

individuals for the detection of cancer; and prognostic 

biomarkers are utilized for estimating the likely disease 

course, response to treatment, and determining the most 

appropriate management strategy [3, 15]. 

By utilizing these biomarkers, severity classification 

systems have been developed. The more recent International 

Staging System (ISS) introduced in 2005, utilizes serum β2 

microglobulin, serum albumin, platelet count, serum 

creatinine, and age as predictors of survival [16]. A 

combined assessment of Sβ2M and serum albumin yields a 

three-stage classification, providing a convenient and highly 

accurate method to assess prognosis in MM [3]. 

Furthermore, biomarkers are categorized based on the 

invasiveness of their measurement. Non-invasive 

biomarkers are typically identified in bodily fluids, such as 

urine, blood, or saliva. Notably, the first biomarker 

discovered in MM was the Bence Jones protein, denoting 

immunoglobulin light chains found at abnormally elevated 

levels in the urine of individuals diagnosed with MM [15]. 

Moving along the spectrum, minimally invasive biomarkers 

are primarily detected in fluids like blood, necessitating a 

blood draw for assessment. Finally, invasive biomarkers are 

typically discerned in tissue biopsies, frequently obtained 

from bone marrow and tumor tissues [3]. 

In the pursuit of presenting an up-to-date profile of 

biomarkers in the diagnosis and treatment of Multiple 

Myeloma, this narrative review systematically compares the 

reliability and utility of novel biomarkers with traditional 

counterparts. By synthesizing current knowledge and 

spotlighting breakthroughs, this review actively contributes 

to the ongoing efforts aimed at refining the precision and 

efficacy of biomarker-based approaches in the management 

of MM. Notably, the integration of innovative biomarkers is 

particularly crucial in addressing the genetic clonal 

heterogeneity inherent in multiple myeloma. 

 

Methods 

Articles published in the English language between the 

period of 1977 and 2024 were read for this review. An 

emphasis was put on modern articles published in the last 15 

years, while articles prior to that were used to contextualize 

the history of biomarkers. The articles were retrieved from 

the electronic databases PubMed, GoogleScholar, and 

Scopus. Databases were filtered by use of key terms and 

Medical Subjects Headings (MESH) terms: multiple 

myeloma, biomarkers, and each individual biomarker name, 

including M Protein, free light chains, lactate 

dehydrogenase, circulating tumor DNA, and cell-free DNA 

as of interest (Table 1). 
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Table 1. Overview of Biomarkers and Biomarker Uses 

Biomarker Use 

(Diagnostic/Prognostic) 

Description 

M-Protein Diagnostic 

The presence of immunologic and electrophoretic 

homogeneous monoclonal proteins (M-Protein) is 

measured using serum and urine analysis. Serum M 

protein is also an important prognostic biomarker, as it 

assumes a critical role in evaluating the severity and in 

monitoring the progression of MM, particularly when 

its concentration exceeds 10 g/L. 

Free light chains Diagnostic + Follow-Up 

When there's no measurable M-protein in serum and 

urine, it is possible to use free light chains instead to 

gage response by looking at the percentage decrease in 

the difference between involved and non-involved FLC 

levels. The International Myeloma Working Group 

(IMWG) recommendation, an involved-to-non-

involved FLC ratio ≥ 100, with involved FLC 

concentration ≥ 100 mg/l, is sufficient to differentiate 

between SMM and MM 

Lactate Dehydrogenase (LDH) Prognostic 

Lactate dehydrogenase (LDH) is an enzyme involved in 

glycolysis that actively converts pyruvate to lactate 

within a reversible reaction of reducing NAD+. Some 

studies consider any LDH value over 240 U/L to be 

high. LDH can provide insights to the clotting feature 

of multiple myeloma. 

Circulating Tumor DNA (ctDNA) Prognostic 

Circulating Tumor DNA (ctDNA) can be extracted 

from peripheral blood and used to assess the spread of 

disease or genetic profile of the tumor. It is becoming 

more popular as a liquid biopsy technique to assess 

present mutations in the disease. 

Cell-free DNA (cfDNA) Prognostic 

Cell-free DNA (cfDNA) is fragmented DNA that is 

found within the bloodstream, not necessarily from 

tumor origin, and is used as a biomarker in liquid 

biopsies for Multiple Myeloma. cfDNA provides a non-

invasive alternative to bone marrow aspirates, as taking 

an aspirate from a single location fails to elucidate the 

spatial heterogeneity. 

Bone Lesions Prognostic 

Identifying bone lytic lesions helps medical providers 

to assess the advancement and destructiveness of the 

patient's multiple myeloma. Imaging of bone lesions via 

18F-FDG and MRI assists in the staging of patients and 

accounts for the spatial heterogeneity of the disease. 

 

Before conducting the searches, the authors identified 

specific biomarkers of interest by searching review articles. 

These biomarkers were selected based on their established or 

potential significance in multiple myeloma diagnosis, 

prognosis, or treatment monitoring. Additionally, the review 

will explore the emerging role of imaging in detecting 

biomarkers associated with multiple myeloma. 

Results 

M Protein 

The presence of immunologic and electrophoretic 

homogeneous monoclonal proteins, commonly referred to as 

M Proteins, serves as a distinctive and significant biomarker 

for MM, playing a pivotal role as an independent risk factor 

for disease progression. Typically, monoclonal proteins, like 
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M protein, comprises two identical heavy (H) polypeptide 

chains and two identical light (L) polypeptide chains of the 

same class and subclass. The heavy chains belong to 

immunoglobulin classes IgG, IgA, IgM, IgD, and IgE, while 

the light chains exist in kappa (κ) and lambda (λ) types [17]. 

Under normal circumstances, plasma cells produce 

immunoglobulins to combat infections. However, in the case 

of MM, the abnormal proliferation of plasma cells results in 

the production of an M protein, which can be an abnormal 

form of IgG, IgM, or IgA, and less frequently IgE or IgD 

[18]. This unrestrained proliferation of plasma cells in the 

bone marrow and subsequent infiltration into nearby bones 

lead to complications such as hyperviscosity and invasive 

bone lesions, culminating in bone pain and pathological 

fractures [17]. 

Detection of M-proteins involves both serum and urine 

analyses. In cases where MM is suspected, serum protein 

electrophoresis is employed, revealing an M-protein as a 

concentrated peak or band on the densitometer tracing [17]. 

Subsequent immunofixation is often performed to detect 

smaller M-proteins that might be concealed within the 

normal β or γ regions, preventing oversight. 

Urine analysis is integral to assessing M protein, with 

approximately 75% of patients showing its presence. When 

combined with serum tests, these analyses collectively 

demonstrate high efficacy in M-protein detection. 

Importantly, at the time of diagnosis, 97% of patients with 

multiple myeloma exhibit the presence of M-protein in either 

the serum or urine [17]. 

M protein remains an important and reliable diagnosis 

biomarker, as 80% of patients at the time of diagnosis exhibit 

a serum M spike or peak [17], emphasizing the consistent 

prominence of abnormal M protein levels in MM diagnosis. 

The inclusion of these abnormal M protein levels in the 

diagnostic criteria further highlights their relevance in 

identifying and confirming MM [18]. Serum M protein is 

also an important prognostic biomarker, as it assumes a 

critical role in evaluating the severity and in monitoring the 

progression of MM, particularly when its concentration 

exceeds 10 g/L. Additionally, the identification of M 

Proteins has significantly improved the ability to detect 

relapses [19, 20]. 

 

Free Light Chains 

Free light chains (FLC) ratio was first introduced in 

2001 as a potential biomarker for MM and can be used both 

during the initial diagnostic assessment and follow-up 

monitoring [21]. Indeed, when there's no measurable M-

protein in serum and urine, it is possible to use free light 

chains instead to gage response by looking at the percentage 

decrease in the difference between involved and non-

involved FLC levels. The International Myeloma Working 

Group (IMWG) recommendation, an involved-to-non-

involved FLC ratio ≥ 100, with involved FLC concentration 

≥ 100 mg/l, is sufficient to differentiate between SMM and 

MM needing treatment [21]. 

Traditionally, MM diagnosis involves detecting 

monoclonal plasma cells at ≥ 10% in bone marrow, alongside 

negative serum and urine electrophoresis and 

immunofixation test results [22]. However, testing with 

serum immunoglobulin-free light chains (sFLC) appear to be 

a more efficient way to measure levels of circulating free κ 

and λ immunoglobulin light chains unbound to heavy chains 

[23]. Indeed, it has been proven to be invaluable in 

diagnosing MM as it can detect the less frequent subtype 

light-chain multiple myeloma, which has a more aggressive 

course and poorer prognosis of MM, often overlooked due to 

its minimum urine excretion of free-light-chains [24, 25]. 

Similarly, the imbalance of sFLC can be detected at 

diagnosis in 70% of patients having non-secretory MM, and 

in nearly all patients with light chain only MM [26, 27]. One 

study suggests that, owing to the heightened sensitivity and 

accuracy of sFLC, urinalysis may seldom be necessary for 

diagnosing and monitoring such patients [25]. 

The utilization of sFLC has also demonstrated 

prognostic significance in evaluating response and 

monitoring disease progression, despite the absence of 

recommendations for serum free light chain monitoring 

during therapy. Recent research highlights that achieving 

sFLC normalization during treatment serves as a crucial and 

straightforward method for assessing prognostic factors in 

MM [28]. Additionally, incorporating a normal sFLC ratio 

into the definition of complete response, alongside 

conventional criteria, is proposed [23]. Furthermore, an 

increase of at least 25% from the lowest difference between 

involved and uninvolved sFLC levels—where the absolute 

increase is a minimum of 100 mg/L—is suggested as an 

indicator of disease progression [23, 28]. 

 

Lactate Dehydrogenase (LDH) 

Lactate dehydrogenase (LDH) is an enzyme involved in 

glycolysis that actively converts pyruvate to lactate within a 

reversible reaction of reducing NAD+. There exist five 

isomers of LDH in tetrameric form but can be classified into 

two subunits of muscle and heart [29]. Since the 1950’s, it 

has been known that an increase in glycolytic processes is an 

important characteristic of cancer [30]. In 1991, it was 

argued that LDH levels could be used as a predictor of poor 

prognosis and help select MM patients for more intensive 

therapy [31]. 

LDH is notably not a diagnostic biomarker for multiple 

myeloma. There is evidence of its correlation with ß2-

microglobulin, creatinine, and thymidine kinase levels within 

blood serum, but at the onset of MM, LDH levels tend to be 

low [32]. Nonetheless, LDH levels have prognostic importance 

and have been integrated into the International Staging System 

(ISS). One study of just under a thousand patients found that 

patients with a high LDH (11% of the population) 

concentration have an overall survival of 22 months vs. 76 

months in the normal LDH groups [33]. 

Another caveat to the disease is that patients with MM 

run the risk of developing extramedullary plasmacytomas, 
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the occurrence of myeloma tumors in organs such as the 

throat and lungs. These patients have been found to have an 

increase in LDH up to 7556 U/L, far over the normal range 

of 140-280 U/L [29, 34]. That said, what is considered to be 

a normal value does vary with some studies, such as the 

aforementioned overall survival study considering any LDH 

value over 240 U/L to be high [33]. Mechanistically it is 

understood that LDH levels increase in serum as a result of 

clotting, a feature commonly found in instances of 

extramedullary plasmacytomas [29]. 

Quantifying LDH serum levels carries many benefits. It 

is inexpensive and does not put an undue burden on the 

patient when they are already undergoing other blood tests 

as part of the standard of care [35]. The test costs less than 

$100 USD and can easily be implemented as another step 

within a routine test. Thus, there are few limitations in 

quantifying LDH serum levels, and would rather like to 

emphasize that LDH is a prognostic biomarker used to 

provide possible insights about a patient’s MM rather than 

diagnose them with MM. 

 

Circulating Tumor DNA 

Circulating tumor DNA (ctDNA) is gaining recognition 

as a valuable non-invasive prognostic biomarker for 

longitudinal assessment of solid tumors [36]. Compared to 

other serological markers, ctDNA provides a more accurate 

assessment of tumor burden [36]. This is especially 

intriguing given the limitations of interventional biopsies for 

assessing molecular residual disease (MRD), such as 

variability in sample quality and dilution in bone marrow 

samples. Moreover, the procedures of collecting tumor DNA 

acquired via BM may be difficult, painful, and associated 

with rare but significant complications, such as infections 

[37]. 

ctDNA, which can be extracted from peripheral blood 

(PB), offers a promising alternative for MRD assessment 

[38]. Indeed, the findings of one study, analyzing the protein-

coding exons of genes KRAS, NRAS, BRAF, EGFR, and 

PIK3CA in 64 ctDNA samples in MM patients, revealed that 

this approach accurately predicted 96% of mutations 

detected in corresponding bone marrow-derived tumor DNA 

samples, with a specificity of over 98% [37]. However, in 

terms of test sensitivity, the present evidence showed no 

superiority of ctDNA over biopsy. Additionally, in another 

study, ctDNA targeted next-generation sequencing analysis 

unveiled a broader genomic landscape in comparison to bone 

marrow aspirates among individuals newly diagnosed with 

multiple myeloma [39]. The researchers discovered that 

ctDNA, when contrasted with bone marrow samples, 

displayed a greater diversity of driver mutations within 

shared driver genes, elevated counts of uniquely mutated 

genes and subclonal clusters, increased incidence of 

translocation-associated mutations, and higher frequencies 

of mutated genes enriched in the transcriptional regulation 

pathway. These findings, which provide extensive insights 

into genomic instability, underscore the significance of 

ctDNA as a biomarker for risk assessment in newly 

diagnosed multiple myeloma cases compared to bone 

marrow analysis. 

As we continue to define more accurate circulating gene 

targets, particularly those indicative of the most frequently 

mutated genes in tumor tissue, there is optimism for 

enhancing the sensitivity of ctDNA testing [40]. In addition, 

although there may currently be no significant differences in 

sensitivity, ctDNA still may be the better therapeutic option 

since it is less invasive. 

Research has demonstrated that analyzing ctDNA may 

enable the early identification of MM patients at risk of 

relapse before conventional clinical parameters can detect it 

[37]. Moreover, given the non-invasive nature and short half-

life of ctDNA, it can offer real-time insights into tumor 

dynamics during therapy, potentially signaling early 

responses or resistance to treatment [40]. 

 

Cell-free DNA 

Cell-free DNA (cfDNA) is fragmented DNA that is 

found within the bloodstream, not necessarily from tumor 

origin, and is used as a biomarker in liquid biopsies for MM. 

The presence of higher levels of cfDNA in cancer patients 

has been known since 1977, but with the advancement of 

technologies such as polymerase chain reaction and next 

generation sequencing, has increased the utilization of 

cfDNA over the past three decades [41]. While these 

modalities exist, they are extremely expensive with next 

generation sequencing for patients costing approximately 

$3,600 for one run per patient [42]. For patients with MM, 

cfDNA provides a non-invasive alternative to bone marrow 

aspirates, as taking an aspirate from a single location fails to 

elucidate the spatial heterogeneity of MM and fails to 

provide a complete genetic profile of tumors. Like other 

biomarkers, cfDNA can be used as a prognostic 

measurement. 

Specifically, cfDNA can be used as an efficient way to 

predict response to treatment in MM. Mithraprabhu et al. 

(2019) demonstrated that a decrease in cfDNA levels 5 days 

after treatment was a strong predictor of increased 

progression free survival [43]. Although one study found that 

bone marrow cfDNA samples have a higher DNA yield per 

sample compared to peripheral blood cfDNA (2462 ng vs. 

1408 ng), the easy access to peripheral blood draws makes 

blood biopsy cfDNA a better longitudinal lab test to evaluate 

the progression of MM [44]. 

Mutational profiling is also a continuously developing 

keystone feature of using cfDNA quantification. It is well 

characterized that N and K-RAS mutations occur in 

approximately 50% of multiple myeloma cases and that 

BRAF gene mutations occur in approximately 4% of cases 

[45, 46]. Being able to detect these mutations via cfDNA, 

however, has been a challenge with some studies only being 

able to detect mutations in a small number of patients [44, 

47]. This caveat might suggest that mutational profiling is 

possible in cfDNA, but ctDNA is a more viable modality of 
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detecting mutations. While cfDNA from blood biopsies is a 

promising advancement to the field of MM biomarkers, 

further investigations are necessary to address its limitations 

as compared to other biomarkers such as ctDNA and cfDNA 

from bone marrow aspirates. 

 

Bone Lesion Imaging 

Imaging for MM has been used as a modality to assess 

disease burden and identify bone lytic lesions, locations where 

bone has been destroyed by the disease. Approximately 80% 

of patients with MM will develop myeloma bone disease 

suffering destructive lesions [48]. Importantly, other markers 

used for staging MM fail to account for the spatial 

heterogeneity of the disease, highlighting a gap that imaging 

techniques help address [49]. 

Full body skeletal surveys with conventional 

radiography tended to be the standard imaging practice to 

assess MM, but modern high performance imaging 

techniques have taken over [50]. The utilization of 

(18)fluorine-fluorodeoxyglucose ((18)F-FDG) positron 

emission tomography/computed tomography (PET/CT) has 

become the gold standard of MM imaging; this technique has 

demonstrated superiority over planar radiographs in 46% of 

patients [51]. When coupled with a magnetic resonance 

imaging (MRI) regimen this approach was able to 

successfully detect sites of active MM in 92% of cases both 

medullary and extramedullary [51]. A shortcoming of (18)F-

FDG PET/CT is that it has a poor sensitivity to bone marrow 

infiltration, but makes up for this by being able to anticipate 

future fractures and can easily discriminate old from newly 

developing pathological fractures [52]. This makes 18(F)-

FDG an ideal assessor of disease progression and disease 

response to treatment modalities (radiotherapy or 

chemotherapy). 

There are situations when MRI is a favored imaging 

technique. Specifically, dynamic contrast-enhanced MRI 

which uses an intravenous Gadolinium-containing contrast 

agent paired with pharmacokinetic models can be used to 

quantify variables such as blood volume, capillary surface 

exchange, vessel permeability, and local perfusion by 

assessing contrast agent signal intensity [53]. These 

variables are harder to derive from (18F)-FDG PET/CT and 

provide practitioners with a deeper understanding of the 

status of bodily processes within the patient. There should 

also be a preference to use MRI when vertebral bodies 

involvement is suspected [52]. 

Both (18)F-FDG and MRI play specific roles within the 

diagnosis, prognosis, and follow-up of MM. (18)F-FDG 

carries a prognostic value for patients even after receiving 

chemotherapy or receiving autologous stem cell 

transplantation, making it the ideal imaging biomarker for 

assessing progression free survival and overall survival [54]. 

These techniques have also been added to the Durie-Salmon 

staging system in the mid-2000’s [55]. Combining the 

Revised International Staging System with (18)F-FDG 

PET/CT has similarly shown that this imaging carries a 

strong prognostic power by correlating focal lesions to 

patients staging and overall survival [56]. Imaging as a 

biomarker can help physicians determine the burden of MM 

and assess how best to treat the patient. These approaches 

will no doubt become more accurate and comprehensive in 

characterizing the nature of MM. 

 

Discussion 

Biomarkers are undoubtedly transforming the standard 

of care of multiple myeloma for the betterment of all 

patients. M-Protein remains the gold standard for diagnosing 

multiple myeloma, but other liquid biopsy measurements 

(FLC, LDH, ctDNA, cfDNA) and imaging evaluations have 

become crucial in diagnosing, treating, and understanding 

the heterogeneity of the disease. The utilization of circulating 

blood liquid biopsies is a particularly promising approach to 

measure biomarkers in these patients as it eliminates the 

invasiveness of traditional bone marrow aspirates and 

provides medical oncologists with accurate data. In the era 

of personalized targeted therapy, understanding the 

importance of these biomarkers will ultimately drive clinical 

decision making. 

Trials such as the MyDrug (NCT03732703) for MM are 

actively implementing biomarker measurements within their 

inclusion criteria to help understand specific patient 

populations and their response to commonly used therapeutic 

drugs (venetoclax, cobimetinib, dexamethasone, etc.) [57]. 

These trials have further advanced the understanding in the 

field that these biomarkers cannot be analyzed alone. Rather, 

multiple biomarkers must be used to assess the full landscape 

of the patient’s disease. As more studies elucidate the 

mechanisms and presence of different biomarkers in MM, 

the ISS for MM patients will become more precise, hopefully 

leading to less variability between studies. 

The patient needs to remain the priority as more 

biomarkers are found. There arise multiple ethical 

considerations in the use of biomarkers. Informed consent 

and patient education must be the first step before testing for 

biomarkers, especially within large scale clinical trials. 

Having access to measure biomarkers does not mean every 

patient needs to be put through blood biopsies daily or bone 

marrow aspirations constantly to measure these markers. 

Many of these trials are funded by third-parties and as such 

patient privacy needs to be maintained; biomarker data are 

protected by health privacy laws and patients need to 

understand how their data is being used at all times [58]. 

These ethical concerns are intensified in situations dealing 

with patients who are unable to give informed consent 

themselves such as children under the age of 18 [59]. 

Biomarkers are a keystone in modern MM treatment, but the 

ability to measure a biological specimen carries great 

responsibility for both basic scientists and clinicians. 

We acknowledge that this review is not completely 

comprehensive due to the scope and nature of a literature 

review. While this article does not evaluate every biomarker 

used in the field of multiple myeloma research, we believe it 
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highlights some of the most important and commonly used 

biomarkers in the field today. Furthermore, the reviewed 

biomarkers provide a combination of both traditional and 

rising biomarkers for the field. We also recognize that we 

were limited in our search to articles published and indexed 

within article databases. Most modern academic journals 

have indexing with databases such as PubMed and Google 

Scholar, but it is possible some articles were inaccessible or 

unsearchable as a result of lack of indexing or due to articles 

being published outside our chosen range as indicated in the 

methods section. 

 

Conclusions 

Biomarkers in multiple myeloma is a rapidly advancing 

field of translational science which is influencing daily 

clinical decision making. Further studies need to be done to 

limit variability in biomarker standards as well as to broaden 

our understanding of the correlations between biomarkers 

and disease progression. 
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