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ABSTRACT
Aims: The aim of this study was to evaluate the association between immunoglobulin subtypes and the development of renal 
failure in patients with multiple myeloma.
Methods: This retrospective cross-sectional observational study included 52 patients diagnosed with multiple myeloma 
between January 2020 and May 2025. Patients were classified according to immunoglobulin subtype (IgG, IgA, and light 
chain). Renal failure was defined as an estimated glomerular filtration rate <60 ml/min/1.73 m² and/or the presence of acute 
kidney injury at diagnosis, according to KDIGO criteria. Clinical, laboratory, and treatment-related data were obtained from 
electronic medical records. Statistical analyses were performed using appropriate parametric and non-parametric tests.
Results: The mean age of the patients was 66.2±10 years, and 57.7% were male. Renal failure was observed in 13.5% of patients. 
A significant association was found between advanced disease stage and renal failure (p=0.006). Immunoglobulin subtype was 
also significantly associated with renal failure (p=0.04), with a higher incidence observed in patients with lambda light chain 
disease. No significant associations were found between renal failure and other clinical or laboratory parameters.
Conclusion: Immunoglobulin subtype, particularly light chain disease, is associated with the development of renal failure in 
multiple myeloma. These findings highlight the importance of disease biology in renal involvement and support early diagnosis 
and appropriate treatment strategies to improve renal outcomes.
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INTRODUCTION

Multiple myeloma (MM) is a clonal plasma cell malignancy 
characterized by the production of monoclonal 
immunoglobulins or free light chains and accounts for 
approximately 1-2% of all cancers worldwide.1 The disease 
predominantly affects older adults and is associated with 
a wide spectrum of clinical manifestations resulting from 
end-organ damage, including anemia, bone destruction, 
hypercalcemia, and renal impairment. Among these, renal 
involvement represents one of the most clinically significant 
complications, contributing substantially to morbidity, 
mortality, and healthcare burden.1

Renal dysfunction in MM is a complex and multifactorial 
process involving both monoclonal protein–mediated and 
non–myeloma-related mechanisms. Symptomatic MM is 
frequently associated with acute kidney injury (AKI), which 
may arise through several pathophysiological pathways.2 The 
most common mechanism is light chain cast nephropathy, in 
which excessive free light chains (FLCs) are filtered through 
the glomerulus and precipitate within distal tubules, leading 
to tubular obstruction, inflammation, and progressive 
interstitial fibrosis.2 Other monoclonal protein–related 

conditions, such as light chain deposition disease and AL 
amyloidosis, may also contribute to renal damage.2

The pathogenic role of FLCs extends beyond tubular 
obstruction, as these proteins exert direct cytotoxic effects on 
tubular epithelial cells, induce oxidative stress, and activate 
pro-inflammatory and profibrotic signaling pathways.3 As 
a result, patients with light-chain–restricted MM are at 
particularly high risk for developing renal impairment, and 
early reduction of circulating FLC levels has been shown 
to be critical for renal recovery.4 In addition, several non–
immunoglobulin-related factors, including dehydration, 
hypercalcemia, infections, nephrotoxic medications, and pre-
existing chronic kidney disease, may further exacerbate renal 
dysfunction.2

Among the myeloma-defining events (hypercalcemia, renal 
impairment, anemia, and bone lesions), renal impairment 
has consistently been identified as a major determinant of 
survival outcomes.5,6 The prevalence of renal dysfunction at 
diagnosis varies depending on the criteria used, with reported 
rates ranging from 10% to 30%.2,7
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Importantly, MM exhibits marked biological heterogeneity, 
and differences in clinical presentation and organ involvement 
may be observed across immunoglobulin subtypes. Several 
studies have reported that light-chain–restricted MM is 
associated with a higher incidence of renal impairment 
compared with IgG and IgA subtypes. For example, renal 
dysfunction has been reported in approximately 55% of 
patients with light-chain disease, compared with 30% in IgG 
and 14% in IgA MM.8

In addition, recent regional and retrospective cohort analyses 
have further emphasized the prognostic relevance of ISS 
staging and renal dysfunction in MM, highlighting their 
combined impact on survival outcomes.9 These findings 
suggest that both disease burden and immunoglobulin 
subtype may contribute to renal involvement.

Despite these observations, direct comparative studies 
systematically evaluating the relationship between 
immunoglobulin subtype and both the frequency and 
severity of renal failure remain limited. Furthermore, 
the impact of these differences in the context of modern 
treatment strategies has not been fully elucidated. Therefore, 
this study aimed to systematically evaluate the association 
between immunoglobulin subtype and both the frequency 
and severity of renal failure in patients with MM in a real-
world clinical setting in the era of modern therapeutic 
strategies.

METHODS

Ethics
The study was approved by the Ordu University Clinical 
Researches Ethics Committee (Date: 11.03.2026, Decision 
No: 2026/83). Due to the retrospective nature of the study, the 
requirement for informed consent was waived. All procedures 
were carried out in accordance with the ethical rules and the 
principles of the Declaration of Helsinki.

Study Design and Setting
This retrospective, cross-sectional, observational cohort 
study was conducted at the Hematology Department of Ordu 
State Hospital and included patients diagnosed with MM 
between January 2020 and May 2025. The study was designed 
to evaluate the relationship between immunoglobulin 
subtype and renal failure at the time of diagnosis.

Study Population
The diagnosis of MM was established according to the 
International Myeloma Working Group (IMWG) criteria. 
Patients aged ≥18 years with a confirmed diagnosis of MM, 
documented immunoglobulin subtype (IgG, IgA, or light-
chain), and available baseline renal function data were 
included.

Exclusion Criteria
Patients were excluded if they had:

•	 Advanced chronic kidney disease prior to MM diagnosis

•	 Primary renal disease unrelated to MM

•	 Incomplete clinical or laboratory data

•	 IgM MM (to avoid overlap with Waldenström 
macroglobulinemia)

Patient Classification
Patients were stratified into three groups according to 
immunoglobulin subtype:

•	 IgG MM
•	 IgA MM
•	 Light-chain–restricted MM

Data Collection
Clinical and laboratory data were retrospectively extracted 
from electronic medical records. Variables included 
demographic characteristics (age, sex), disease-related 
parameters (ISS stage, cytogenetic risk), laboratory values 
(creatinine, eGFR [calculated using the CKD-EPI equation], 
β2-microglobulin, hemoglobin, calcium), and treatment-
related variables (regimen type, autologous stem cell 
transplantation [ASCT], maintenance therapy, and treatment 
response). Renal outcomes included the presence of AKI, 
renal failure at diagnosis, and dialysis requirement.

Definitions
Renal failure was defined as an eGFR <60 ml/min/1.73 m² 
and/or the presence of AKI at diagnosis. AKI was defined 
according to Kidney Disease: Improving Global Outcomes 
(KDIGO) criteria. The severity of renal impairment was 
assessed based on serum creatinine levels, eGFR values, and 
the requirement for renal replacement therapy. A history 
of dialysis included both prior and MM-related dialysis 
requirements. Due to the retrospective nature of the study, 
differentiation between AKI and pre-existing chronic kidney 
disease could not be consistently established for all patients.

Statistical Analysis
The data analyses were performed using IBM SPSS Statistics 
version 25.0 (IBM Corp., Armonk, NY, USA) and MedCalc 
version 23.0.3 (MedCalc Software Ltd., Ostend, Belgium). 
Continuous variables were presented as mean±standard 
deviation (SD) or median (interquartile range, IQR) 
according to data distribution, while categorical variables 
were expressed as frequencies and percentages. Normality 
of continuous variables was assessed using the Kolmogorov-
Smirnov test. For comparisons between two independent 
groups, Student’s t-test was used for normally distributed 
variables and the Mann-Whitney U test for non-normally 
distributed variables. For comparisons among three groups 
(ISS stages), one-way ANOVA or the Kruskal–Wallis H test 
was applied as appropriate. Post-hoc pairwise comparisons 
were performed using Tukey’s test when ANOVA indicated 
statistical significance. Associations between categorical 
variables were evaluated using the chi-square test or Fisher’s 
exact test when expected cell counts were <5. In multi-
category comparisons with significant overall results, 
pairwise differences between proportions were assessed 
using the z-test for two proportions. All statistical tests were 
two-sided, and a p-value <0.05 was considered statistically 
significant.

Due to the limited number of renal failure events, 
multivariable analysis was not performed to avoid overfitting 
and unreliable estimates. In addition, given the cross-
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sectional design of the study, the analysis was primarily 
focused on identifying associations at the time of diagnosis 
rather than establishing independent predictors.

RESULTS

Patient Characteristics
A total of 52 patients with MM were included. The mean 
age was 66.2±10 years (range: 42-85), and 57.7% (n=30) were 
male. Renal failure was observed in 13.5% (n=7) of patients, 
while 86.5% (n=45) had no renal impairment. Bone disease 
was present in 82.7% (n=43) of patients.

A history of dialysis was noted in 15.4% (n=8) of patients, 
reflecting both prior and MM-related dialysis exposure. 
Renal failure was assessed at the time of diagnosis. Due to 
limitations inherent to the retrospective design, the exact 
timing of dialysis initiation (pre-diagnosis vs post-diagnosis) 
could not be clearly determined in all patients.

According to the ISS staging system, 51.9% (n=27) were stage 
I, 25% (n=13) stage II, and 23.1% (n=12) stage III.

The most common myeloma subtype was IgG (51.9%, n=27), 
followed by IgA (21.2%, n=11), kappa light chain (13.5%, n=7), 
and lambda light chain (13.5%, n=7).

Treatment regimens consisted predominantly of VCD (67.3%, 
n=35), followed by VRD (28.8%, n=15), while DRD and other 
regimens were each used in 1.9% (n=1). ASCT was performed 
in 59.6% (n=31) of patients.

Cytogenetic risk was standard in 82.7% (n=43) and high-risk 
in 17.3% (n=9). Nearly all patients received triplet therapy 
(98.1%, n=51). Maintenance therapy was administered in 
26.9% (n=14), most commonly with lenalidomide (64.3%, 
n=9).

Treatment responses were predominantly favorable, with 
very good partial response (VGPR) achieved in 61.5% (n=32) 
and complete response (CR) in 17.3% (n=9). Progressive 
disease (PD), partial response (PR), and stable disease (SD) 
were observed in 13.5% (n=7), 3.8% (n=2), and 3.8% (n=2), 
respectively.

Following ASCT, 57.7% (n=30) of patients received 
maintenance therapy. Disease progression occurred in 55.8% 
(n=29), while 44.2% remained progression-free at last follow-
up. At last follow-up, 76.9% (n=40) were alive. Mean follow-
up was 44.8±36.5 months, and median PFS was 29.4±25.2 
months (Table 1).

Laboratory Parameters
Mean albumin was 3.87±0.56 g/dl, mean CRP 10.16±14.96 
mg/L, creatinine 1.18±1.26 mg/dl, and platelet count 
206.8±76.4×10⁹/L. Mean β2-microglobulin was 6.28±9.56 
mg/L. Hemoglobin was 10.82±2.10 g/dl and eGFR 82.18±29.92 
ml/min/1.73 m² (Table 2).

Renal Failure Analysis
Renal failure was not associated with age, sex, or bone disease 
(all p>0.05). Advanced ISS stages were significantly associated 
with renal failure (p=0.006).

Myeloma subtype was also significantly associated with renal 
failure (p=0.04), driven by increased incidence in lambda 
light-chain patients (p=0.02) and decreased incidence in IgG 
patients (p=0.03).

Albumin, CRP, platelet, and calcium levels were not 
associated with the development of renal failure. No 
significant associations were observed between renal failure 
and treatment-related variables or clinical outcomes (all 
p>0.05).

ISS Stage Analysis
ASCT and maintenance therapy were significantly more 
frequent in stage I patients (p=0.004 and p=0.01, respectively).

However, progression and survival outcomes did not differ 
significantly across ISS stages (all p>0.05), despite differences 
in treatment intensity (Table 3).

DISCUSSION

In this retrospective cohort of patients with MM, we 
systematically evaluated the relationship between 
immunoglobulin subtype and renal failure, while also 
identifying clinical and laboratory predictors associated with 
renal dysfunction. Our findings provide additional real-world 
evidence supporting the central role of disease biology—
particularly immunoglobulin subtype and tumor burden—in 
the development of renal impairment.

The incidence of renal failure in our cohort was 13.5%, 
which is lower than the rates of 20-30% commonly reported 
in earlier studies.2,7 This difference is likely attributable to 
improvements in early diagnosis, supportive care strategies, 
and the widespread incorporation of novel therapeutic agents 
into frontline treatment. Recent studies suggest that early 
initiation of effective anti-myeloma therapy, particularly 
proteasome inhibitor–based regimens, may significantly 
reduce the severity of renal impairment at diagnosis and 
improve renal recovery rates.9

A key finding of this study is the significant association 
between immunoglobulin subtype and renal failure, 
particularly the increased risk observed in patients with 
lambda light-chain disease. This observation is consistent 
with previous reports demonstrating that light-chain–
restricted MM is associated with a higher incidence of renal 
involvement compared with IgG or IgA subtypes.8 The 
pathogenic role of FLCs in renal injury is well established, as 
excessive production and filtration of monoclonal light chains 
result in tubular precipitation, obstruction, and subsequent 
inflammatory and fibrotic responses.10,11

In addition to immunoglobulin subtype, several laboratory 
parameters were associated with renal failure. Patients 
with renal impairment had higher serum creatinine and 
β2-microglobulin levels, along with lower hemoglobin and 
eGFR values. Elevated β2-microglobulin is a well-recognized 
marker reflecting both tumor burden and renal dysfunction, 
and its association with renal failure in our cohort is 
consistent with previous studies.12
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Importantly, renal impairment has historically been 
considered an adverse prognostic factor in MM.13 The 
pathophysiology of renal impairment is predominantly 
driven by light chain–mediated injury, particularly cast 
nephropathy, which remains the most common mechanism 
of kidney damage.14,15

We also observed a significant association between advanced 
ISS stage and renal failure. Patients with more advanced 
disease stages were more likely to develop renal impairment, 
supporting previous findings that renal dysfunction is more 
frequent in aggressive disease phenotypes.5,6 However, 
survival outcomes did not differ significantly across ISS 

Table 1. Demographic and clinical characteristics according to renal failure

Characteristic Total (n=52) Renal failure absent (n=45) Renal failure present (n=7) p-value

Age, mean±SD (years) 66.2±10 65.9±9.5 67.8±10.5 0.65

Male sex, n (%) 30 (57.7) 25 (55.6) 5 (71.4) 0.69

Bone disease, n (%) 43 (82.7) 36 (80.0) 7 (100.0) 0.33

Dialysis history, n (%) 8 (15.4) 4 (8.9) 4 (57.1) 0.007

ISS stage, n (%) 0.006

• Stage I 27 (51.9) 26 (57.8) 1 (14.3)

• Stage II 13 (25.0) 12 (26.7) 1 (14.3)

• Stage III 12 (23.1) 7 (15.6) 5 (71.4)

Myeloma subtype, n (%) 0.04

• IgG 27 (51.9) 26 (57.8) 1 (14.3)

• IgA 11 (21.2) 9 (20.0) 2 (28.6)

• Kappa light chain 7 (13.5) 6 (13.3) 1 (14.3)

• Lambda light chain 7 (13.5) 4 (8.9) 3 (42.9)

Treatment regimen, n (%) >0.05

• VCD 35 (67.3) 31 (68.9) 4 (57.1)

• VRD 15 (28.8) 13 (28.9) 2 (28.6)

• DRD 1 (1.9) 1 (2.2) 0 (0.0)

• Other 1 (1.9) 0 (0.0) 1 (14.3)

Autologous stem cell transplantation, n (%) 31 (59.6) 27 (60.0) 4 (57.1) >0.05

Cytogenetic risk, n (%) >0.05

• Standard 43 (82.7) 37 (82.2) 6 (85.7)

• High 9 (17.3) 8 (17.8) 1 (14.3)

Maintenance therapy, n (%) 14 (26.9) 12 (26.7) 2 (28.6) >0.05

Treatment response, n (%) 0.15

• CR 9 (17.3) 8 (17.8) 1 (14.3)

• VGPR 32 (61.5) 27 (60.0) 5 (71.4)

• PR 2 (3.8) 2 (4.4) 0 (0.0)

• SD 2 (3.8) 2 (4.4) 0 (0.0)

• PD 7 (13.5) 6 (13.3) 1 (14.3)

Progression, n (%) 29 (55.8) 26 (57.8) 3 (42.9) 0.69

Alive at last follow-up, n (%) 40 (76.9) 36 (80.0) 4 (57.1) 0.33
Data are presented as mean±SD or n (%). p-values were calculated using Student’s t-test, Mann-Whitney U test, Chi-square test, or Fisher’s exact test, as appropriate. ISS: International Staging System,                                            
CR: Complete response, VGPR: Very good partial response, PR: Partial response, SD: Stable disease, PD: Progressive disease, VCD: Bortezomib–cyclophosphamide–dexamethasone, VRD: Bortezomib–
lenalidomide–dexamethasone, DRD: Daratumumab–lenalidomide–dexamethasone

Table 2. Laboratory parameters according to renal failure

Parameter Total (n=52) Renal failure absent (n=45) Renal failure present (n=7) p-value

Albumin (g/dl), mean±SD 3.87±0.56 3.84±0.52 4.05±0.79 0.38

CRP (mg/L), median (IQR) 3.9 (2-10.5) 3.7 (2-9.75) 2.2 (1.1-22.36) 0.46

Creatinine (mg/dl), median (IQR) 0.88 (0.60-1.25) 0.80 (0.55-0.95) 3.15 (1.39-6.00) <0.001

Platelets (×10⁹/L), median (IQR) 192 (150-270) 186 (150-266.5) 180 (94-286) 0.46

β2-microglobulin (mg/L), median (IQR) 3.6 (2.4-5.9) 3.4 (2.41-3.6) 22.2 (9.8-42) <0.001

Calcium (mg/dl), mean±SD 8.92±0.69 8.86±0.68 9.35±0.68 0.08

Hemoglobin (g/dl), mean±SD 10.82±2.10 11.09±2.04 9.10±1.77 0.02

eGFR (ml/min/1.73 m²), mean±SD 82.18±29.92 91.03±18.51 25.29±9.82 <0.001
SD: Standard deviation, CRP: C-reactive protein, IQR: Interquartile range eGFR: Estimated glomerular filtration rate. Data are presented as mean±SD or median (IQR). p-values were calculated using Student’s 
t-test or Mann–Whitney U test, as appropriate.
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stages in our cohort. This finding contrasts with the broader 
literature and may be attributable to the relatively small 
sample size and retrospective design.16

Despite the increasing interest in extracorporeal strategies for 
removing circulating FLCs, such as high-cutoff hemodialysis, 
their clinical benefit remains uncertain.17

Limitations
This study has several limitations that should be 
acknowledged. First, the retrospective and cross-sectional 
design may introduce selection bias and limit the ability to 
establish causal relationships; therefore, the findings should 
be interpreted as associations rather than causative effects.

Second, the study was conducted at a single center, which 
may restrict the generalizability of the findings to broader 
populations. Third, the relatively small sample size (n=52) 
and the limited number of renal failure events (n=7) may 
have reduced the statistical power and limited the ability 
to perform multivariable analyses. Performing regression 
modeling under these conditions could lead to overfitting 
and unreliable estimates.

Additionally, serum FLC measurements and FLC ratio were 
not consistently available due to the retrospective nature of 
the study, which represents an important limitation given 
their central role in the pathophysiology of renal involvement.

Furthermore, differentiation between AKI and pre-existing 
chronic kidney disease, as well as the exact timing of 
dialysis initiation, could not be consistently determined 
for all patients. Finally, longitudinal renal outcomes and 
dynamic changes in renal function during follow-up were not 
systematically evaluated.

Future prospective, multicenter studies with larger patient 
populations and comprehensive statistical analyses are 
needed to validate these findings and further clarify the 
relationship between immunoglobulin subtypes and renal 
involvement in MM.

CONCLUSION

As a result, immunoglobulin subtype appears to be 
associated with the development of renal failure in patients 
with MM, with a particularly higher risk observed in those 
with lambda light-chain disease. Advanced disease stage 
was also significantly associated with renal impairment. 
These findings highlight the importance of disease biology 
in renal involvement and underscore the need for early 
recognition and appropriate treatment strategies to improve 
renal outcomes. Further large-scale prospective studies are 
warranted to confirm these results and to better define the 
prognostic impact of immunoglobulin subtypes in MM.
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Table 3. Clinical characteristics, treatment, and outcomes by ISS stage

Characteristic Stage I (n=27) Stage II (n=13) Stage III (n=12) p-value

Age, mean±SD (years) 65.7±6.1 69.8±10.9 63.5±11.1 0.28

Male sex, n (%) 15 (55.6) 7 (53.8) 8 (66.7) 0.77

Bone disease, n (%) 22 (81.5) 10 (76.9) 11 (91.7) 0.21

Dialysis history, n (%) 3 (11.1) 3 (23.1) 2 (16.7) 0.47

Myeloma subtype, n (%) 0.60

• IgG 15 (55.6) 6 (46.2) 6 (50.0)

• IgA 6 (22.2) 3 (23.1) 2 (16.7)

• Kappa 3 (11.1) 2 (15.4) 2 (16.7)

• Lambda 3 (11.1) 2 (15.4) 2 (16.7)

Autologous stem cell transplantation, n (%) 22 (81.5) 5 (38.5) 4 (33.3) 0.004

Maintenance therapy after ASCT, n (%) 21 (77.8) 5 (38.5) 4 (33.3) 0.01

Disease progression, n (%) 16 (59.3) 6 (46.2) 7 (58.3) 0.76

Alive at last follow-up, n (%) 22 (81.5) 9 (69.2) 9 (75.0) 0.69
SD: Standard deviation, ISS: International Staging System, ASCT: Autologous stem cell transplantation. Data are presented as mean±SD or n (%). p-values were calculated using one-way ANOVA, Kruskal–Wallis 
test, chi-square test, or Fisher’s exact test, as appropriate.
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