Revista Colombiana de Nefrologia
Vol. 13, Nim. 2 (2026) - Publicacién continua https://doi.org/10.22265/acnef.13.2.980

Original article

Glomerular filtration rate as a prognostic factor
in persons with multiple myeloma: A single
institution experience

Olivia Lira-Lara®?, Max Robles-Nasta®?, Juan Carlos Olivares-Gazca®?, Guillermo José
Ruiz—Delgado®1, Guillermo José Ruiz Argiielles®91, Gloria Erendy Cruz—Pérez®2, Moisés
Manuel Gallardo—Pérez®2, Monica Daniela Salgado—Cabrera®3, Miguel Angel

Viveros—Lugo®4, Danae Garcia-Velez?, Sofia Chavez—Martinez®2, and Michelle
Lavoignet-Cisneros®

1 Centro de Hematologia y Medicina Interna, Clinica Ruiz, Puebla, México
2 Universidad Popular Auténoma del Estado de Puebla, Puebla, México
3 Universidad de las Américas Puebla, Puebla, México
4 Universidad Anahuac Puebla, Puebla, México
5 Universidad Veracruzana, Veracruz, México

How to cite: Lira-Lara O, Robles-Nasta M, Olivares-Gazca JC, Ruiz-Delgado GJ, Ruiz Argiielles
GJ, Cruz-Pérez GE, et al. Glomerular filtration rate as a prognostic factor in persons with multiple
myeloma: A single institution experience. Rev Colomb Nefrol. 2026;13(2):e980.
https://doi.org/10.22265/acnef.13.2.980

Abstract

f;gg;l/tztg;; Background: Multiple myeloma (MM) is a malignant plasma cell disorder characterized by the
Accepted: accumulation of abnormal monoclonal plasma cells in the bone marrow. Chronic kidney disease
01/Jul/2025 (CKD) is a common complication in patients with multiple myeloma.

Published: Objective: To assess the survival rates among patients with multiple myeloma with any stage of
24/Sept/2026 chronic kidney disease treated at the Centro de Hematologia y Medicina Interna, Clinica Ruiz,

Puebla, México.

Keywords: Multiple myeloma, Chronic kidney disease, Monoclonal proteins, Renal failure,
Overall survival, Glomerular filtration rate.

& Correspondence: Guillermo J. Ruiz-Argiielles, Calle 8 B Sur 3710, Colonia Anzures, C.P. 72530, Heroica Puebla de Zaragoza,
Puebla, México. E-mail: gruizl@hsctmexico.com

OISIO)
1 E-ISSN: 2500-5006/L-ISSN: 2389-7708


https://doi.org/10.22265/acnef.13.2.980
https://orcid.org/0009-0000-0773-9949
https://orcid.org/0009-0002-0372-8569
https://orcid.org/0000-0002-5705-3600
https://orcid.org/0000-0003-3068-0644
https://orcid.org/0000-0002-9335-0653
https://orcid.org/0009-0005-3115-7443
https://orcid.org/0000-0003-4122-3641
https://orcid.org/0009-0005-6759-0791
https://orcid.org/0009-0005-1569-1179
https://orcid.org/0009-0006-7780-4172
https://doi.org/10.22265/acnef.13.2.980
mailto:gruiz1@hsctmexico.com
https://creativecommons.org/licenses/by-nc-nd/4.0/

2 Lira-Lara O, et al.

Materials and methods: Patients with multiple myeloma treated at Clinica Ruiz, Puebla, Mexico, over
a 40-year period (1983 to 2023) were analyzed. Age, gender, laboratory data, and treatment features were
reviewed. Patients were grouped according to their stage of CKD. The key endpoint was overall survival
(OS). Differences in survival were assessed using Kaplan-Meier curves, while changes in glomerular
filtration rate (GFR) were evaluated using Student’s t-test.

Results: A total of 124 patients were included. Renal damage (stages G2-G5) was present in 68% of
patients; the patient distribution was determined as G1 (n=39), G2 (n=40), G3 (n=30), G4 (n=9), and
G5 (n=6). Overall survival significantly differed between stage G1 and stages G2-G5 (p=0.0412). The
median overall survival was not reached for G1, 85.37 months for G2, and 79.8 months for G3. A T-test
of glomerular filtration rate before and after treatment showed no significant difference (p=0.3466).
Conclusion: Chronic kidney disease is associated with reduced survival in patients with multiple
myeloma at any stage.

Tasa de filtracion glomerular como factor pronoéstico
en personas con mieloma multiple: experiencia de
una sola institucion

Resumen

Introduccion: el mieloma multiple (MM) es una neoplasia de células plasmaéticas caracterizada por la
acumulacion de células plasmaticas monoclonales anormales en la médula 6sea. La enfermedad renal
cronica (ERC) es una complicacién frecuente en pacientes con mieloma multiple.

Objetivo: evaluar la supervivencia de los pacientes con mieloma multiple y cualquier grado de enfer-
medad renal crénica atendidos en el Centro de Hematologia y Medicina Interna, Clinica Ruiz, Puebla,
México.

Materiales y métodos: se analizaron pacientes con diagndstico de mieloma multiple atendidos en
la Clinica Ruiz, Puebla, México, durante un periodo de 40 afios (1983-2023). Se revisaron variables
demograficas, datos de laboratorio y caracteristicas del tratamiento. Los pacientes fueron agrupados de
acuerdo con el estadio de enfermedad renal cronica. El desenlace principal fue la supervivencia global
(SG). Las diferencias en supervivencia se evaluaron mediante curvas de Kaplan-Meier, y los cambios en
la tasa de filtracion glomerular (TFG) mediante la prueba t de Student.

Resultados: se incluyeron 124 pacientes. El dafio renal (estadios G2-G5) estuvo presente en el 68 %
de los casos. La distribucién fue: G1 (n = 39), G2 (n = 40), G3 (n = 30), G4 (n =9) y G5 (n = 6). La
supervivencia global fue significativamente diferente entre los pacientes con funcion renal normal
(G1) y aquellos con deterioro renal (G2-G5) (p = 0,0412). La mediana de supervivencia global no fue
alcanzada en G1, mientras que fue de 85,37 meses en G2 y de 79,8 meses en G3. La comparacién de la
tasa de filtracion glomerular antes y después del tratamiento no mostré diferencias estadisticamente
significativas (p = 0,3466).

Conclusiones: la enfermedad renal crénica se asocia con una disminucién de la supervivencia en
pacientes con mieloma multiple, independientemente de su estadio. La funcién renal al diagnodstico
constituye un importante factor prondstico en esta poblacion.

Palabras clave: mieloma multiple, enfermedad renal crénica, tasa de filtracion glomerular, insuficiencia
renal, supervivencia global.
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Introduction

Multiple myeloma (MM) is the second most common hematologic malignancy, characterized by
a clonal proliferation of plasma B cells and an abnormal increase in monoclonal immunoglobu-
lins due to various post-germinal mutations [1-3]. It is within plasma cell dyscrasias, ranging
from monoclonal gammopathy of unknown significance and asymptomatic MM to overt
malignant disease (MM and plasma cell leukemia), in which organ damage and associated
morbidity occur [4]. MM is more frequent in persons of African ancestry than in Caucasians
and slightly more frequent in males than in females [2,5]. It is less frequent in Mexican Mestizo
populations than in Caucasians [6].

Approximately 20%-50% of patients with MM have kidney damage at diagnosis due to
several factors. Monoclonal light chains can precipitate in the renal tubules, causing light
chain cast nephropathy (7, 8]. Hypercalcemia, dehydration, the use of nephrotoxic agents, and
direct plasma cell infiltration may also contribute to renal impairment, making it an important

complication that affects prognosis and quality of life [7].

Due to the high prevalence of kidney damage in persons with MM, it is of utmost importance
to understand its impact on the prognosis of patients with MM. The aim of this study was to
determine survival among patients with MM with any stage of chronic kidney disease at the
Centro de Hematologia y Medicina Interna, Clinica Ruiz, Puebla, Mexico.

Materials and methods

Patients were analyzed retrospectively if they had a definitive diagnosis of MM and were
treated at Clinica Ruiz, Puebla, México, between 1983 and 2023. The diagnosis of MM was based
on the International Myeloma Working Group (IMWG) criteria [9]. Patient medical records
were reviewed to collect baseline and follow-up variables of interest, including gender, age,
stages of chronic kidney disease, treatment, progression dates, and the date of last follow-up or

death.

According to the Kidney Disease Improving Global Outcomes (KDIGO) guidelines, five
groups of patients were analyzed: G1) GFR above 90 mL/min/1.73 m?; G2) GFR of 60 to
89 mL/min/1.73 m?; G3) GFR of 30 to 59 mL/min/1.73 m?, including G3a (45-59) and G3b (30-44);
G4) GFR of 15 to 29 mL/min/1.73 m?; and G5) GFR less than 15 mL/min/1.73 m? or requiring
treatment by dialysis [10]. Patients were divided into two subgroups: 1) Normal renal function:
G1; and 2) Abnormal renal function: G2 to G5. The primary endpoint of the study was OS.

The classification of chronic kidney disease (CKD) according to the KDIGO guidelines
was used, considering only patients with an estimated glomerular filtration rate (GFR)

Rev. Colomb. Nefrol. Vol. 13, Nim. 2 (2026) https://doi.org/10.22265/acnef.13.2.980


https://doi.org/10.22265/acnef.13.2.980

4 Lira-Lara O, et al.

<60 mL/min/1.73 m?. Regarding the creatinine values used in the subanalysis, measurements
were taken at the time of diagnosis and at the end of the treatment, which lasted three months.
Patients were treated initially with melphalan/prednisone before 1988; later, they were given
thalidomide/dexamethasone, while bortezomib was added for patients who could afford it [11].
Differences between CKD stages were evaluated using Kaplan-Maier survival curves [12]. A
comparison of glomerular filtration rate before and after treatment was also performed using
Student’s t-test in GraphPad Prism software.

Results

A total of 124 patients had complete clinical records and at least a 3-month follow-up
period. Normal renal function (G1) was recorded in 39 patients (31%), whereas renal damage
(stages G2-G5) was recorded in 85 persons (69%): 40 patients in G2, 30 in G3, 9 in G4, and 6 in G5.

However, within this sub-analysis, when patients were categorized according to the KDIGO
criteria for chronic kidney disease and only GFR data were considered, these patients were
found to have acute kidney injury rather than chronic kidney disease.

Eighty-four patients received only one line of treatment, whereas 40 received two or more;
51 patients underwent autologous hematopoietic stem cell transplantation (HSCT). The median
OS for patients with normal renal function was not reached and exceeded 400 months, whereas
the median OS in G2 was 85.4 months (p=0.04) (figure 1). OS differed according to the degree
of renal damage (figure 2). Stage 3 CKD had the lowest median OS (79.8 months).

A sub-analysis was performed among patients who had at least 3 months of treatment and
adequate follow-up (n=85), with several determinations of GFR measurements. Changes in
GFR were assessed and compared with the baseline values obtained before treatment. The
student’s t-test was performed, and the difference between the means was found to be not
statistically significant (p=0.35) (figure 3).

Likewise, within this group, only 5 patients received a bone marrow transplant, and 3 of
them had a GFR within normal ranges.

Interestingly, in a subset of 12 patients treated with bortezomib-containing combinations,

the GFR improved from a median of 57.25 to 80.4 mL/min/1.73 m?; however, the difference was

not statistically significant (p=0.21) (figure 4).
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Figure 1. Overall survival of multiple myeloma
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Note. Patients according to the glomerular filtration rate value at diagnosis (normal or abnormal). The difference
is statistically significant (p=0.04).

Source: Created by the authors.

Figure 2. Overall survival of KDIGO values
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Note. Patients with multiple myeloma according to their KDIGO values.

Source: Created by the authors.
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Figure 3. Comparison of glomerular filtration rate (GFR)
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Note. GFR values before and after treatment in 85 patients. The difference is not significant according to the
Student’s t-test.

Source: Created by the authors.

Figure 4. Treatment with Bortezomib
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Note. Comparison of glomerular filtration rate (GFR) in patients who were treated with bortezomib-including
combinations. The difference is not significant according to the Student’s t-test.

Source: Created by the authors.
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Discussion

CKD exerts a substantial influence on the survival rates of individuals diagnosed with MM.
Renal dysfunction frequently arises as a complication of MM and is associated with an
adverse prognosis and elevated mortality risk. Several studies have demonstrated the negative
prognostic ramifications of renal dysfunction in MM [13]. Uttervall et al. [14] reported that
patients exhibiting renal impairment experienced a median overall survival of 33 months, in
contrast to 52 months for those with normal renal function. Courant et al. [15] reported that
renal impairment serves as an independent negative prognostic factor, particularly influencing

survival outcomes within the initial six months post-diagnosis.

Along this line, our data show that MM patients with normal renal function at diagnosis had
alonger overall survival (median above 400 months) compared with patients with compromised
renal function (median overall survival of 85 months).

Although CKD adversely affects survival rates in MM, recent advances in therapeutic
approaches, particularly the use of novel pharmacological agents and autologous HSCT, have led
to enhanced prognostic outcomes for this patient population. Nevertheless, renal dysfunction
continues to be a significant determinant influencing clinical prognostic markers [14-16].

In 2013, Kaygusuz et al. examined the renal toxicity associated with bortezomib in a cohort
of 56 patients diagnosed with MM, ultimately concluding that a correlation exists between
decreased GFR and reduced OS; furthermore, they observed that the exclusive administration
of bortezomib may precipitate an increase in both the frequency and severity of adverse events
among patients with MM and concurrent renal impairment [17]. There is also data suggesting
that bortezomib can reverse the renal damage, which is present in some persons with MM and
renal failure at diagnosis [18]. In our small cohort of 12 patients treated with bortezomib, an
improvement in glomerular filtration rate was observed; however, the improvement in GFR
was not statistically significant (p=0.21). Ludwig et al. demonstrated that bortezomib-based
treatment led to the reversal of acute paraprotein-related kidney failure in five of eight patients.
In every case, renal function improved following a marked decrease in paraprotein levels [18].

The non-significant difference observed in the study may be attributable to the low number
of patients in each comparison group, which represents one of the study’s limitations, along

with its retrospective nature and small sample size.

The prognosis concerning renal functionality in individuals diagnosed with MM exhibits
considerable variability among patients; nevertheless, early identification and subsequent
intervention can enhance survival rates, particularly when diagnosed in initial stages. The

relationship between renal function and MM is complex, as renal impairment constitutes a
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notable complication associated with the disease. With regard to the 5 patients who received a
bone marrow transplant, 3 of them achieved a GFR within normal parameters; however, this is

a significant variable that is associated as a competing factor with favorable survival outcomes.

Conclusion

Renal impairment in patients with MM is a common clinical manifestation of the disease; we
found it in 70% of patients. We have also confirmed that renal failure represented itself as a
prognostic factor in the OS of patients with a MM diagnosis: survival among MM patients with
any degree of renal failure was significantly worse than among patients with normal renal
function.

Authors’ contributions

Olivia Lira-Lara: Conceptualization, formal analysis, investigation, methodology, writing
- original draft, writing — review & editing; Max Robles-Nasta: Conceptualization, formal
analysis, investigation, methodology, writing — original draft, writing — review & editing; Juan
Carlos Olivares-Gazca: Conceptualization, formal analysis, investigation, methodology, writing
- original draft, writing — review & editing; Guillermo José Ruiz-Delgado: Conceptualization,
formal analysis, investigation, methodology, writing — original draft, writing — review & editing;
Guillermo José Ruiz Argiielles: Conceptualization, formal analysis, investigation, methodology,
writing - original draft, writing — review & editing; Gloria Erendy Cruz-Pérez: Conceptualiza-
tion, formal analysis, investigation, methodology, writing — original draft, writing — review
& editing; Moisés Manuel Gallardo-Pérez: Conceptualization, formal analysis, investigation,
methodology, writing — original draft, writing — review & editing; Monica Daniela Salgado-
Cabrera: Conceptualization, formal analysis, investigation, methodology, writing — original
draft, writing — review & editing; Miguel Angel Viveros-Lugo: Conceptualization, formal
analysis, investigation, methodology, writing — original draft, writing — review & editing;
Danae Garcia-Velez: Conceptualization, formal analysis, investigation, methodology, writing —
original draft, writing — review & editing; Sofia Chavez-Martinez: Conceptualization, formal
analysis, investigation, methodology, writing — original draft, writing — review & editing;
Michelle Lavoignet-Cisneros: Conceptualization, formal analysis, investigation, methodology,
writing — original draft, writing - review & editing;

Ethical statement

The protocol was approved by the Institutional Review Board of the Clinica Ruiz (CEI-15-01-
25-02). Informed consent was obtained from all participants included in the study.

https://revistanefrologia.org ﬁ http://www.asocolnef.com


https://revistanefrologia.org
http://www.asocolnef.com

Glomerular filtration rate in multiple myeloma 9

Conflicts of interest

The authors certify that there are no conflicts of interest related to the content of this manuscript.

This research did not receive any specific support from public sector agencies, the commercial

sector, or non-profit entities.

Funding statement

The authors did not receive any specific funding for the development of this study.

Data availability statement

To protect patient confidentiality, the data supporting the findings of this study are not publicly

available. The data cannot be shared or distributed because they contain confidential patient

information and are protected in accordance with applicable laws and regulations.

[1]

2]

(3]

(8]

References

Malard F, Neri P, Bahlis N, Terpos E, Moukalled N, Hungria VTM, et al. Multiple myeloma. Nat Rev
Dis Primers. 2024;10(1):45. https://doi.org/10.1038/s41572-024-00529-7 1See page 3

Albagoush SA, Shumway C, Azevedo AM. Multiple myeloma. In: StatPearls [Internet]. Treasure
Island (FL): StatPearls Publishing; 2023. 1See page 3

Kyle RA, Rajkumar SV. Multiple myeloma. Blood. 2008;111(6):2962-2972. https://doi.org/10.1182/bl
00d-2007-10-078022 1See page 3

Kazandjian D. Multiple myeloma epidemiology and survival: A unique malignancy. Semin Oncol.
2016;43(6):676—-681. https://doi.org/10.1053/j.seminoncol.2016.11.004 {See page 3

Smith CJ, Ambs S, Landgren O. Biological determinants of health disparities in multiple myeloma.
Blood Cancer J. 2018;8(9):85. https://doi.org/10.1038/s41408-018-0118-z 1See page 3

Ruiz-Delgado GJ, Gémez Rangel JD. Gamapatia monoclonal de significado indeterminado (GMSI)
en mestizos mexicanos. Experiencia de una sola instituciéon. Gac Med Mex. 2004;140(4):375-379.
1See page 3

Wang L, Liu C, Song H, Yuan J, Zha Y, Deng Y. Update on kidney injury caused by multiple myeloma.
Ann Hematol. 2024;103:5007-5018. https://doi.org/10.1007/s00277-024-05860-3 1See page 3

Bridoux F, Leung N, Belmouaz M, Nasr SH, Fermand JP, Royal V, et al. Management of acute kidney
injury in symptomatic multiple myeloma. Kidney Int. 2021;99(3):570-580. https://doi.org/10.1016/j.
kint.2020.11.010 1See page 3

Rev. Colomb. Nefrol. Vol. 13, Nim. 2 (2026) https://doi.org/10.22265/acnef.13.2.980


https://doi.org/10.1038/s41572-024-00529-7
https://doi.org/10.1182/blood-2007-10-078022
https://doi.org/10.1182/blood-2007-10-078022
https://doi.org/10.1053/j.seminoncol.2016.11.004
https://doi.org/10.1038/s41408-018-0118-z
https://doi.org/10.1007/s00277-024-05860-3
https://doi.org/10.1016/j.kint.2020.11.010
https://doi.org/10.1016/j.kint.2020.11.010
https://doi.org/10.22265/acnef.13.2.980

10

[9]

[16]

(17]

Lira-Lara O, et al.

Rajkumar SV, Dimopoulos MA, Palumbo A, Blade J, Merlini G, Mateos MV, et al. International
Myeloma Working Group updated criteria for the diagnosis of multiple myeloma. Lancet Oncol.
2014;15(12):e538-e548. https://doi.org/10.1016/S1470-2045(14)70442-5 1See page 3

Vaidya SR, Aeddula NR. Chronic kidney disease. In: StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2024. 1See page 3

Murrieta-Alvarez I, Steensma DP, Olivares-Gazca JC, Olivares-Gazca M, Ledn-Pefia A, Cantero-
Fortiz Y, et al. Treatment of persons with multiple myeloma in underprivileged circumstances:
Real-world data from a single institution. Acta Haematol. 2020;143(6):552-558. https://doi.org/10.1
159/000505606 1See page 4

Goel MK, Khanna P, Kishore J. Understanding survival analysis: Kaplan-Meier estimate. Int J
Ayurveda Res. 2010;1(4):274-278. https://doi.org/10.4103/0974-7788.76794 1See page 4

Knudsen LM, Hjorth M, Hippe E. Renal failure in multiple myeloma: Reversibility and impact on
the prognosis. Eur ] Haematol. 2001;65(3):175-181. https://doi.org/10.1034/j.1600-0609.2000.90221.x
1See page 7

Uttervall K, Duru AD, Lund J, Liwing J, Gahrton G, Holmberg E, et al. The use of novel drugs can
effectively improve response, delay relapse and enhance overall survival in multiple myeloma
patients with renal impairment. PloS One. 2014;9(7):e101819. https://doi.org/10.1371/journal.pone
.0101819 1See page 7

Courant M, Orazio S, Monnereau A, Preterre J, Combe C, Rigothier C. Incidence, prognostic impact
and clinical outcomes of renal impairment in patients with multiple myeloma: A population-
based registry. Nephrol Dial Transplant. 2021;36(3):482-490. https://doi.org/10.1093/ndt/gfz211
1See page 7

Lazana I, Floro L, Christmas T, Shah S, Bramham K, Cuthill K, et al. Autologous stem cell transplan-
tation for multiple myeloma patients with chronic kidney disease: A safe and effective option. Bone
Marrow Transplant. 2022;57(6):959-965. https://doi.org/10.1038/s41409-022-01657-y 1See page 7

Kaygusuz I, Toptas T, Aydin F, Uzay A, Firatli-Tuglular T, Bayik M. Bortezomib in patients with renal
impairment. Hematology. 2011;16(4):200—208. https://doi.org/10.1179/102453311X13025568941880
1See page 7

Ludwig H, Drach J, Graf H, Lang A, Meran JG. Reversal of acute renal failure by bortezomib-
based chemotherapy in patients with multiple myeloma. Haematologica. 2007;92(10):1411-1414.
https://doi.org/10.3324/haematol.11463 1See page 7

https://revistanefrologia.org ﬁ http://www.asocolnef.com


https://doi.org/10.1016/S1470-2045(14)70442-5
https://doi.org/10.1159/000505606
https://doi.org/10.1159/000505606
https://doi.org/10.4103/0974-7788.76794
https://doi.org/10.1034/j.1600-0609.2000.90221.x
https://doi.org/10.1371/journal.pone.0101819
https://doi.org/10.1371/journal.pone.0101819
https://doi.org/10.1093/ndt/gfz211
https://doi.org/10.1038/s41409-022-01657-y
https://doi.org/10.1179/102453311X13025568941880
https://doi.org/10.3324/haematol.11463
https://revistanefrologia.org
http://www.asocolnef.com

	Glomerular filtration rate as a prognostic factor in persons with multiple myeloma
	Abstract
	Resumen
	Introduction
	Materials and methods
	Results
	Discussion
	Conclusion
	Authors' contributions
	Ethical statement
	Conflicts of interest
	Funding statement
	Data availability statement
	References


