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ABSTRACT

Background: Renal impairment is a frequent and serious complication of multiple myeloma
(MM), often leading to poor prognosis. Serum free light chain (FLC) ratio and urinary M-
protein are emerging biomarkers with potential predictive value for renal involvement and
disease progression. Aim of the study: To evaluate the predictive value of serum FLC ratio
and urinary M-protein levels for renal involvement and disease progression in patients with
multiple myeloma. Methods & Materials: This prospective observational study was
conducted at Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka, from April
2023 to September 2024, including 54 MM patients. Clinical, biochemical, and renal
parameters were analyzed. Statistical comparisons and multivariate logistic regression were
performed to identify independent predictors of renal impairment. Result: Renal impairment
was observed in 66.7% of patients. Mean serum FLC ratio and urinary M-protein were
significantly higher in patients with renal dysfunction (p=0.002 and p=0.011, respectively).
Both markers correlated positively with serum creatinine and [3,-microglobulin and inversely
with eGFR. Multivariate analysis identified elevated FLC ratio (>10), urinary M-protein (>150
mg/24h), and [3,-microglobulin (>5 mg/L) as independent predictors of renal involvement.
Conclusion: Elevated FLC ratio and urinary M-protein are strong, independent predictors of
renal involvement and disease progression in multiple myeloma. Early assessment of these
biomarkers can facilitate prompt intervention, preserve renal function, and improve
prognosis.
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INTRODUCTION

multiple myeloma include both genetic and lifestyle

The predictive value of the free light chain (FLC) ratio and
urinary M-protein in multiple myeloma refers to their ability
to forecast renal involvement and disease progression [l
Globally in 2022, there were approximately 188,000 new
cases, with an age-standardized incidence rate ranging from
about 1.7 to 2.1 per 100,000 people [2I. In Bangladesh, Multiple
myeloma accounts for about 10.5% of all hematological
malignancies, which is comparable to global proportions BI.
The FLC ratio is a sensitive biomarker used to diagnose
plasma cell disorders and assess disease burden; a high FLC
ratio at diagnosis is strongly associated with early renal
damage and a higher risk of disease progression, especially in
light-chain multiple myeloma [4] . Urinary M-protein (also
called monoclonal proteinuria) quantifies the amount of
monoclonal protein excreted in urine, and elevated levels
(=200 mg/24h) in patients with a high FLC ratio (2100) are
linked to a significantly increased risk of progression to
symptomatic multiple myeloma or AL amyloidosis, as well as a
higher likelihood of renal failure [5. Key risk factors for

components. Several genetic variants, such as those in the
DNAH11, ULK4, DTNB, and VDR genes, have been associated
with increased risk, and there is strong evidence for a
heritable component, especially in individuals with a family
history of cancer or early-onset disease [¢l. Obesity and excess
body fat are well-established modifiable risk factors, with each
5 kg/m? increase in adult BMI linked to a 10% higher risk of
developing multiple myeloma; higher waist circumference and
predicted fat mass also contribute to increased risk [7l. Other
factors that may increase risk include physical inactivity,
diabetes, and higher socioeconomic status, which are
associated with higher incidence rates globally [8l. Certain
inflammatory markers, such as elevated levels of specific
cytokines (e.g, monocyte-specific chemokine-3, vascular
endothelial growth factor, interleukin-10, and interleukin-7),
have also been linked to increased risk, while lower levels of
tumor necrosis factor-beta are associated with higher risk 1.
There is some evidence that higher serum vitamin B6 and
blood carnitine may increase risk, while higher omega-3 fatty
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acids and longer telomere length may reduce risk. However,
these findings are less definitive [10] . Management and
treatment of multiple myeloma have advanced significantly,
with a focus on personalized approaches tailored to patient
age, overall health, and risk stratification. For newly diagnosed
patients eligible for transplant, the standard of care includes
quadruplet regimens (often combining an anti-CD38 antibody,
proteasome inhibitor, immunomodulatory drug, and
dexamethasone), followed by autologous stem cell
transplantation and maintenance therapy with lenalidomide
to prolong remission [11l. Transplant-ineligible patients also
benefit from anti-CD38-based combinations, and maintenance
therapy is tailored to risk level and tolerability 2. Ongoing
research continues to expand the therapeutic arsenal, with
emerging agents and precision medicine approaches offering
hope for improved outcomes and quality of life [13]. This study
aimed to evaluate the predictive value of the serum free light
chain (FLC) ratio and urinary M-protein levels for assessing
renal involvement and predicting disease progression in
patients with multiple myeloma.

METHODS & MATERIALS

This prospective observational study was carried out in the
Departments of Nephrology and Hematology at Bangabandhu
Sheikh Mujib Medical University (BSMMU), Dhaka, over an 18-
month period from April 2023 to September 2024. The study
aimed to evaluate the predictive value of serum free light
chain (FLC) ratio and urinary M-protein in assessing renal
involvement and disease progression among patients with
multiple myeloma (MM). A total of 54 patients diagnosed with
multiple myeloma were enrolled through purposive sampling.

Inclusion Criteria:

e Adults aged 220 years of either sex.

e  Confirmed diagnosis of multiple myeloma according
to International Myeloma Working Group (IMWG,
2019) criteria.

e Evidence of renal involvement, defined as serum
creatinine >2 mg/dL or urinary protein-to-creatinine
ratio (uPCR) >300 mg/g.

Exclusion Criteria:

e  Pre-existing chronic kidney disease (CKD) unrelated
to multiple myeloma.

e Acute Kkidney injury secondary to infection,
dehydration, or medication use not attributable to
MM.

e History of malignancies other than multiple
myeloma.

e  Use of nephrotoxic drugs within the past 3 months
prior to diagnosis.

e  Severe hepatic impairment or chronic liver disease
affecting protein metabolism.

e  Patients on dialysis before MM diagnosis or without
available baseline renal data.

e  Pregnant or lactating women.

Ethical Considerations

The study protocol was reviewed and approved by the
Institutional Review Board (IRB) of BSMMU. Written informed
consent was obtained from all participants. Data
confidentiality and patient anonymity were strictly
maintained throughout the research process.

ISSN: 2663-9491 e-ISSN: 2789-6897

Data Collection

Demographic and clinical data including age, sex, BMI,
comorbidities (hypertension, diabetes mellitus), and clinical
features (presence of edema, anemia) were retrieved from
hospital records. Radiological data regarding bone lesions
were obtained from available imaging reports.

Laboratory Assessment

Baseline laboratory parameters were obtained at the time of
diagnosis. Hemoglobin, serum creatinine, blood urea, calcium,
and albumin were analyzed using standard automated
biochemical analyzers. Serum (,-microglobulin was measured
using the VIDAS PC enzyme-linked fluorescent assay (ELFA)
method.

Serum free light chain (FLC) k and A levels were quantified by
immunonephelometry on a Beckman Coulter/Siemens
platform, and the k/A ratio was calculated; values greater than
10 were considered elevated.

Twenty-four-hour urinary M-protein was determined by urine
protein electrophoresis (UPEP), with values >150 mg/24h
regarded as elevated. Serum albumin concentration was
measured using the bromocresol green (BCG) method, and
serum creatinine and blood urea were analyzed by the
alkaline picrate (Jaffe) method. The estimated glomerular
filtration rate (eGFR) was calculated using the Modification of
Diet in Renal Disease (MDRD) equation.

Assessment of Renal Function
Renal function was evaluated by measuring serum creatinine
and calculating the estimated glomerular filtration rate
(eGFR) using the CKD-EPI equation. Patients were categorized
as follows:

e  Normal renal function: Cr <1.2 mg/dL
Mild impairment: Cr 1.2-2.0 mg/dL
Moderate impairment: Cr 2.1-4.0 mg/dL
Severe impairment: Cr >4.0 mg/dL or on dialysis

Statistical Analysis

All statistical analyses were performed using SPSS version
26.0. Continuous variables were presented as mean *
standard deviation (SD) and compared between groups using
the Student’s t-test or one-way ANOVA, as appropriate.
Categorical variables were summarized as frequency and
percentage and analyzed using the Chi-square test. The
Pearson’s correlation coefficient was applied to assess the
relationships. To determine independent predictors of renal
involvement, multivariate logistic regression analysis was
performed. A p-value of less than 0.05 was considered
statistically significant in all analyses.

RESULT

Table I showed that most patients were aged 41-60 years
(53.7%), with a mean age of 55.7 + 11.8 years. Sex distribution
was nearly equal (males 51.85%, females 48.15%). Most had
normal BMI (72.22%), with a mean of 23.5 + 1.79 kg/m?
Hypertension (46.3%) was the most common comorbidity,
followed by diabetes mellitus (20.37%). Edema was noted in
33.3% (mild) and 5.6% (moderate). Mild anemia was present
in 72.22%, and moderate to severe in 22.22%. Bone lesions
were detected in 62.96% of patients, while 37.04% showed
none (Figure 1). The mean hemoglobin was 9.60 * 2.10 g/dL,
serum creatinine 2.12 * 1.34 mg/dL, and blood urea 58.40 +
29.60 mg/dL. Mean serum calcium and albumin were 10.40 +
1.20 mg/dL and 3.20 + 0.60 g/dL, respectively. Mean (32-
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microglobulin and FLC ratio were 5.92 + 2.34 mg/L and 14.20
+ 21.30, while urinary M-protein excretion was 196.70 *
142.30 mg/24h (Table II). Table III showed that 33.33% had
normal renal function, while 66.67% had renal impairment—
mild in 24.07%, moderate in 27.78%, and severe in 14.81%.
The mean eGFR was 51.3 + 18.9 mL/min. The impaired renal
group had significantly higher FLC ratio (18.73 + 24.54 vs 5.32
+ 7.11, p=0.002), urinary M-protein (230.40 + 152.70 vs
121.60 = 78.20 mg/24h, p=0.011), and B2-microglobulin (6.80
+ 3.60 vs 3.40 + 1.70 mg/L, p=0.001). Serum creatinine was
also higher (2.89 + 1.42 vs 1.01 + 0.22 mg/dL, p<0.001) (Table
IV). Serum FLC ratio correlated positively with serum
creatinine (r=0.48) and [2-microglobulin (r=0.56), and
negatively with eGFR (r=-0.44). Urinary M-protein also
showed positive correlations with serum creatinine (r=0.41)

and f2-microglobulin (r=0.45), but negative with eGFR
(r=-0.37) (Table V). Patients who showed disease progression
had significantly higher serum FLC ratio (26.10 * 31.40 vs
7.90 £ 10.50, p=0.004), urinary M-protein (254.80 + 158.90 vs
162.30 + 97.40 mg/24h, p=0.028), and $2-microglobulin (7.10
+ 3.90 vs 4.50 + 2.20 mg/L, p=0.021). Their mean eGFR was
notably lower (39.60 * 16.80 vs 54.20 * 19.10 mL/min,
p=0.007) (Table VI). Table VII showed that elevated serum FLC
ratio (>10) was a significant independent predictor (AOR:
3.84, 95% CI: 1.28-11.56, p=0.016), along with urinary M-
protein (>150 mg/24h) (AOR: 2.93, 95% CI: 1.07-8.03,
p=0.037) and B2-microglobulin (>5 mg/L) (AOR: 4.22,95% CI:
1.38-12.86, p=0.012). Age >60 years was not significantly
associated (p=0.47).

Table - I: Demographic characteristics of the study population (n=54)

Variable Frequency (n) Percentage (%)
Age group (years)
20-40 7 12.96
41-60 29 53.70
>60 18 33.33
Mean + SD 55.7+11.8
Sex
Male 28 51.85
Female 26 48.15
BMI (kg/m?)
Normal (18.5-24.9) 39 72.22
Overweight (25-29.9) 15 27.78
Mean + SD 23.5+1.79
Comorbidities
Hypertension 25 46.30
Diabetes mellitus 11 20.37
Clinical signs
Edema (+) 18 33.33
Edema (++) 3 5.56
Anemia status
Mild (Hb 9-12 g/dL) 39 72.22
Moderate-severe (<9 g/dL) 12 22.22

Bone Lesion on Imaging (%)

= Present

= Absent

Figure - 1: Distribution of patients according to bone lesion on imaging (n=54)
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Table - II: Laboratory parameters of the study population

Parameter Mean * SD
Hemoglobin (g/dL) 9.60 +2.10
Serum Creatinine (mg/dL) 212 +1.34
Blood Urea (mg/dL) 58.40 + 29.60
Serum Calcium (mg/dL) 10.40 + 1.20
Serum Albumin (g/dL) 3.20 + 0.60
B2-Microglobulin (mg/L) 5.92 +2.34
Serum Free Light Chain Ratio (k/A) 14.20 £ 21.30

Urinary M-Protein (mg/24h)

196.70 + 142.30

Table - III: Distribution of renal involvement (n=54)

Category Frequency (n) Percentage (%)
Normal renal function 18 33.33
Mild renal impairment 13 24.07
Moderate impairment 15 27.78
Severe impairment 8 14.81

Mean eGFR (mL/min)

51.3+18.9

Table - IV: Comparison of free light chain ratio and urinary M-Protein between renal involvement Groups

Parameter Normal (n=18) Impaired (n=36) P-value
Serum FLC Ratio (k/A) 532+7.11 18.73 £ 24.54 0.002
Urinary M-Protein (mg/24h) 121.60 + 78.20 230.40 £ 152.70 0.011
B2-Microglobulin (mg/L) 3.40+1.70 6.80 + 3.60 0.001
Serum Creatinine (mg/dL) 1.01 +£0.22 2.89+1.42 <0.001

Table - V: Correlation between FLC Ratio, urinary M-Protein, and renal function

Variable Serum Creatinine (r) eGFR (1) B2-Microglobulin (r)

Serum FLC Ratio 0.48 -0.44 0.56

Urinary M-Protein 0.41 -0.37 0.45

Table - VI: Predictors of disease progression during follow-up
Parameter Progressed (n=22) Non-progressed (n=32) P-value
Serum FLC Ratio (x/A) 26.10 £ 31.40 7.90 +10.50 0.004
Urinary M-Protein (mg/24h) 254.80 + 158.90 162.30 £ 97.40 0.028
B2-Microglobulin (mg/L) 7.10 +3.90 4.50 £ 2.20 0.021
eGFR (mL/min) 39.60 + 16.80 54.20 £ 19.10 0.007
Table - VII: Multivariate logistic regression for predictors of renal involvement
Variable Adjusted OR (95% CI) P-value

Serum FLC Ratio (>10) 3.84 (1.28-11.56) 0.016
Urinary M-Protein (>150 mg/24h) 2.93 (1.07-8.03) 0.037
2-Microglobulin (>5 mg/L) 4.22 (1.38-12.86) 0.012

Age (>60 years) 1.45 (0.53-3.98) 0.47

DISCUSSION

Renal involvement is a common and serious complication in
multiple myeloma, and identifying reliable biomarkers such as
free light chain ratio and urinary M-protein is crucial for early
prediction and monitoring of disease progression [4]- In this
study, we evaluated the predictive value of serum free light
chain (FLC) ratio and urinary M-protein for renal involvement
and disease progression in multiple myeloma (MM). Our study
comprised 54 patients with a mean age of 55.7 + 11.8 years,
predominantly aged 41-60 years (53.70%), and with a nearly
equal sex distribution (male 51.85%, female 48.15%). These
demographic characteristics align with epidemiologic trends
reported in Bangladesh and globally, where MM incidence
peaks in the fifth to sixth decade of life with a slight male
predominance [315], Regarding body composition, most
patients had a normal BMI (72.22%), while 27.78% were
overweight, reflecting the relatively balanced nutritional
status in our study. Comorbidities were common, with

hypertension observed in 46.30% and diabetes mellitus in
20.37% of patients, consistent with prior studies indicating
that metabolic disorders frequently coexist in MM populations
and may influence renal outcomes 16171, Clinically, edema was
present in 38.89% of patients, and anemia was noted in
94.44% (mild in 72.22%, moderate-severe in 22.22%),
reflecting the hematologic and renal manifestations typical of
MM [18]. Bone lesions were observed in 62.96% of patients,
highlighting the high skeletal morbidity due to osteolytic
activity mediated by malignant plasma cells [19l. Laboratory
evaluation demonstrated significant renal dysfunction, with a
mean serum creatinine of 2.12 + 1.34 mg/dL, mean blood urea
of 58.40 + 29.60 mg/dL, and mean eGFR of 51.3 + 189
mL/min. Serum calcium, albumin, B2-microglobulin, serum
FLC ratio, and urinary M-protein levels were also elevated in
subsets of patients, reflecting both disease burden and organ
involvement [20.21], Renal impairment was present in 66.67%
of patients, with moderate-severe involvement in 42.59%.
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Patients with renal impairment had significantly higher serum
FLC ratios (18.73 + 24.54 vs 5.32 + 7.11, p=0.002) and urinary
M-protein levels (230.40 + 152.70 vs 121.60 * 78.20 mg/24h,
p=0.011), as well as higher f2-microglobulin (6.80 *+ 3.60 vs
3.40 £ 1.70 mg/L, p=0.001) and serum creatinine (2.89 * 1.42
vs 1.01 + 0.22 mg/dL, p<0.001). These findings corroborate
earlier studies that demonstrated elevated FLC and urinary M-
protein as key drivers of renal injury in MM, particularly in
cast nephropathy [2122], Correlation analysis revealed positive
associations between serum FLC ratio and serum creatinine
(r=0.48) and p2-microglobulin (r=0.56), and negative
correlation with eGFR (r=-0.44). Similarly, urinary M-protein
correlated positively with serum creatinine (r=0.41) and 2-
microglobulin (r=0.45), and negatively with eGFR (r=-0.37).
These results highlight the pathophysiologic link between
monoclonal protein burden and renal impairment, consistent
with prior literature [14221 During follow-up, disease
progression occurred in 40.74% of patients. Those who
progressed had significantly higher baseline serum FLC ratios
(26.10 * 31.40 vs 7.90 * 10.50, p=0.004), urinary M-protein
levels (254.80 + 158.90 vs 162.30 + 97.40 mg/24h, p=0.028),
and B2-microglobulin (7.10 + 3.90 vs 4.50 + 2.20 mg/L,
p=0.021), and lower eGFR (39.60 + 16.80 vs 54.20 + 19.10
mL/min, p=0.007). These findings are in line with previous
studies indicating that elevated FLC and M-protein levels at
diagnosis are associated with aggressive disease and shorter
progression-free survival [231. Multivariate logistic regression
demonstrated that serum FLC ratio >10 (OR 3.84, 95% CI
1.28-11.56, p=0.016), urinary M-protein >150 mg/24h (OR
2.93, 95% CI 1.07-8.03, p=0.037), and B2-microglobulin >5
mg/L (OR 4.22, 95% CI 1.38-12.86, p=0.012) were
independent predictors of renal involvement. Age >60 years
was not statistically significant (p=0.47), suggesting that
biochemical burden rather than chronological age is the
primary determinant of renal risk in MM. These results align
with prior studies emphasizing the prognostic value of FLC
and B2-microglobulin in MM-related renal disease [2425].

Limitations of the study: This study had several limitations.
The relatively small sample size and single-center design may
limit the generalizability of the findings. Renal involvement
was assessed primarily using serum creatinine and eGFR,
without renal biopsy confirmation. Follow-up duration was
limited, preventing long-term outcome evaluation.
Additionally, treatment heterogeneity among patients could
have influenced disease progression. Despite these
constraints, the study provides valuable insights into the
predictive role of FLC ratio and urinary M-protein in multiple
myeloma-related renal dysfunction.

CONCLUSION

This study demonstrated that an elevated serum free light
chain (FLC) ratio and high urinary M-protein levels are
significant predictors of renal involvement and disease
progression in multiple myeloma. Patients with FLC ratio >10
and urinary M-protein >150 mg/24h had markedly higher
risks of renal impairment and progression to advanced
disease. The strong correlations between these biomarkers
and serum creatinine, {3;-microglobulin, and eGFR highlight
their diagnostic and prognostic value. These findings
emphasize the importance of early assessment of FLC ratio
and urinary M-protein at diagnosis for risk stratification and
timely intervention, which may help preserve renal function
and improve overall patient outcomes in multiple myeloma.

Funding: No funding sources
Conflict of interest: None declared

ISSN: 2663-9491 e-ISSN: 2789-6897

Ethical approval: The study was approved by the Institutional
Ethics Committee.

REFERENCES

1. Askari E, Dispenzieri A, Buadi FK, Hayman SR, Gertz MA, Kapoor P,
Gonsalves W, Kourelis T, Dingli D, Warsame R, Leung N. Value of
serum-free light chain measurements in response and progression
assessment in multiple myeloma with monoclonal protein
measurable by electrophoresis. Blood cancer journal 2025 Aug
7;15(1):133.

2. HouQ LiX, Ma H, Fu D, Liao A. A systematic epidemiological
trends analysis study in global burden of multiple myeloma and 29
years forecast. Scientific Reports. 2025 Jan 16;15(1):2204.

3. Hossain MS, Iqgbal MS, Khan MA, Rabbani MG, Khatun H, Munira S,
Miah MM, Kabir AL, Islam N, Dipta T, Rahman E. Diagnosed
hematological malignancies in Bangladesh-a retrospective
analysis of over 5000 cases from 10 specialized hospitals. BMC
cancer. 2014 Jun 14;14(1):438.

4, Yadav B, Cockwell B Cook M, Pinney ], Giles H, Aung YS, Cairns D,
Owen RG, Davies FE, Jackson GH, Child JA. Serum free light chain
levels and renal function at diagnosis in patients with multiple
myeloma. BMC nephrology. 2018 Jul 13;19(1):178.

5. Visram A, Rajkumar SV, Kapoor B, Dispenzieri A, Lacy MQ, Gertz
MA, Buadi FK, Hayman SR, Dingli D, Kourelis T, Gonsalves W.
Monoclonal proteinuria predicts progression risk in asymptomatic
multiple myeloma with a free light chain ratio= 100. Leukemia.
2022 May;36(5):1429-31.

6.  Bodnar, S, Brander, T, Gold, ], Iverson, A., Lagana, A., Onel, K.,
Jagannath, S., Parekh, S., & Thibaud, S. (2024). FaMMily Affairs:
Dissecting inherited contributions to multiple myeloma
risk. Seminars in hematology.
https://doi.org/10.1053/j.seminhematol.2024.11.006.

7. Bertrand KA, Teras LR, Deubler EL, Chao CR, Rosner BA, Wang K,
Zhong C, Wang SS, Birmann BM. Anthropometric traits and risk of
multiple myeloma: a pooled prospective analysis. British Journal of
Cancer. 2022 Oct 19;127(7):1296-303.

8. Normann A], Wilson RL, Matarese E, Lu C, Ranieri BB, Gardiner JR,
Marinac CR, Dieli-Conwright CM. Racial Health Disparity and Risk
of Multiple Myeloma: Implications for Energy Balance
Interventions. Cancer Prevention Research. 2025 May 1;18(5):261-
9.

9. Wang Q, Shi Q, Lu J, Wang Z, Hou ]. Causal relationships between
inflammatory factors and multiple myeloma: a bidirectional
Mendelian randomization study. International journal of cancer.
2022 Nov 15;151(10):1750-9.

10. Went M, Duran-Lozano L, Halldorsson GH, Gunnell A, Ugidos-
Damboriena N, Law B, Ekdahl L, Sud A, Thorleifsson G, Thodberg M,
Olafsdottir T. Deciphering the genetics and mechanisms of
predisposition to multiple myeloma. Nature Communications. 2024
Aug 5,15(1):6644.

11. Rajkumar SV. Multiple myeloma: 2018 update on diagnosis, risk-
stratification, and management. American journal of hematology.
2018 Aug;93(8):1091-110.

12. Callander NS, Mangan PA, Kumar SK. Updates to Management of
Multiple Myeloma. Journal of the National Comprehensive Cancer
Network. 2025 May;23(Supplement):e255008.

13. Portuguese AJ, Banerjee R, Chen G, Reddi S, Cowan AJ. Novel
Treatment Options for Multiple Myeloma. JCO Oncology Practice.
2025 Jan:0P-24.

14. De Novellis D, Fontana R, Carobene A, Serio B, Ferrara I, Martorelli
MC, Mettivier L, Guariglia R, Luponio S, Ruggiero I, DAddona M.
Serum free light-chain ratio at diagnosis is associated with early
renal damage in multiple myeloma: A case series real-world study.
Biomedicines. 2022 Jul 10;10(7):1657.

15. Turesson I, Bjorkholm M, Blimark CH, Kristinsson S, Velez R,
Landgren O. Rapidly changing myeloma epidemiology in the
general population: Increased incidence, older patients, and longer
survival. European journal of haematology. 2018 Aug;101(2):237-
44.

16. Liu L, Grandhi N, Wang M, Proskuriakova E, Thomas T, Schoen MW,
Sanfilippo KM, Carson KR, Visram A, Vachon C, Colditz G.
Cumulative Excess Body Mass Index and MGUS Progression to
Myeloma. JAMA network open. 2025 Feb 3,;8(2):e2458585-.

17.  Markus E, Trestman S, Cohen Y, Angel Y, Sofer Y, Mittelman M, Avivi
1, Stern N, Izkhakov E. Components of metabolic syndrome in

The Insight Volume 08

Number 03 July — September 2025

Page 597


https://en.wikipedia.org/wiki/Open_access

a Open Access

ISSN: 2663-9491 e-ISSN: 2789-6897

patients with multiple myeloma and smoldering multiple 23. Benson R, Nair SG, Narayanan G. Early normalization of free light
myeloma. BMC cancer. 2020 May 30;20(1):489. chains predicts better outcomes in patients with multiple
18.  Albagoush SA, Shumway C, Azevedo AM. Multiple myeloma. International Journal of Hematology-Oncology and Stem
Myeloma.[Updated 2023 Jan 30]. StatPearls [Internet]. Treasure Cell Research. 2020 Oct 1;14(4):226.
Island (FL): StatPearls Publishing. 2024. 24. Savuliak HR, Bardash VO, Maksymets TA, Perepelytsya MV, Kit ZM,
19. Roodman GD. Pathogenesis of myeloma bone disease. Journal of Karpyshyn NV, Sklyarov EY. Clinical and laboratory correlates of
cellular biochemistry. 2010 Feb 1;109(2):283-91. kidney function in multiple myeloma patients. Wiad Lek. 2025 Jul
20. Heher EC, Rennke HG, Laubach JP, Richardson PG. Kidney disease 25;78(6):1019-25.
and multiple myeloma. Clinical Journal of the American Society of 25. Ortega E, Gonzdlez M, Moro M], Gascén A, Duarte I, Martin M,
Nephrology. 2013 Nov 1;8(11):2007-17. Herndndez ], Galindo R], Portero JA, Sanz MS, Casanova F.
21. Yadav P, Cook M, Cockwell P. Current trends of renal impairment in Influencia prondstica de la beta2-microglobulina en el mieloma
multiple myeloma. Kidney Diseases. 2016 Feb 3;1(4):241-57. muiltiple. Medicina clinica. 1992;99(17):645-8.
22. Lopedote B, Alhaddad ], Zheng G, Abualshar MT, Ghanta S,
Kozyreva O, Jaber BL. Association of Serum Free Light Chain Level
with Long-Term Kidney Function in Patients with Newly Diagnosed
Multiple Myeloma. Nephron. 2024 Jun 4;148(6):399-407.
The Insight Volume 08 Number 03 July — September 2025

Page 598


https://en.wikipedia.org/wiki/Open_access

