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The incidence and treatment of kidney disease 
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ABSTRACT

History: One type of clonal B-cell malignancy of the bone 
marrow is called multiple myeloma (MM). One common 
MM consequence is renal dysfunction. A systematic review 
of kidney illness caused by MM does not yet exist in China. 
Synopsis: In China, there are 0.6 cases of MM per 100,000 
people. Among all MM patients, renal insufficiency was 
seen in 24, 19.7, and 30.8%. [In Taiwan, Hong Kong, and the 
Chinese mainland, respectively, defined by serum creatinine 
(Scr) ≥ 2 mg/dl] at diagnosis. It is advised to use novel criteria 
for evaluating renal function in patients with MM who have 
stabilized Scr, which are based on estimated glomerular 
filtration rate findings.According to reports, 30.5% of MM 
patients had a creatinine clearance rate (Ccr) of less than 30 
ml/min, while 78% of patients had a Ccr of less than 90 ml/
min. 
In patients with MM, the IgG type was the most common; 
individuals with the light-chain and IgD types typically had 
greater rates of renal more harm than others. Clinical 
practice has seen the introduction of novel, more potent 
medications, blood purification techniques, and peripheral 
blood autologous stem cell transplantation. Regretfully, 
research done on patients.with renal insufficiency were 
nearly all retrospective, had a small number of participants, 
and had a brief duration of follow-up. While bortezomib is 
a novel medication that is used more frequently than Due 
of financial limitations, conventional chemotherapy is still 
utilized as before. The RIFLE criteria have received widespread 
validation across the globe, however they are infrequently 
applied to patients with MM. These criteria appear suitable 
for defining the severity of acute kidney damage (AKI). This 

was the first time our team had retrospectively analyzed 
the natural history of MM patients with AKI using the RIFLE 
approach. A somewhat improved long-term prognosis was 
linked to the severity of AKI as determined by the RIFLE criteria 
(OR = 2.04, p = 0.06).
Principal Takeaways: When treating MM, new standards for 
renal insufficiency should be implemented. Recently, there 
has been a significant improvement in the care of MM patients 
with kidney illness. More extensive randomized controlled 
trials must be carried out. 
regarding the long-term result in China. Facts from the East 
and the West: (1) Cohort studies conducted in Japan, Europe, 
China, and Korea have indicated that 16, 21, 24, and 33% of 
patients with MM had a Scr level greater than 2 mg/dl. In 
both Chinese and Western patients, 30 and 15% of cases, 
respectively, had a Ccr <30 ml/min.ern MM cohorts, in turn. 
Myeloma cast nephropathy is the most common cause 
of severe renal impairment (RI) in patients with multiple 
myeloma (MM). (2) Most studies evaluating the effectiveness 
of new medications (bortezomib, carfilzomib, thalidomide, and 
lenalidomide) have been conducted on individuals in the West. 
Currently, dexamethasone and boretimib are the mainstay of 
therapy for In the West, MM and severe RI. Autologous stem 
cell transplantation is not contraindicated in cases of severe 
RI (ASCT). The majority of the data originate from the West, 
yet there are case studies from China that highlight successful 
ASCT outcomes.
Research on high cutoff hemodialysis’s ability to remove 
free light chain is being conducted in the West through 
randomized controlled trials (RCTs). Research in China has not 
yet performed research in this area. Positive results are being 
reported from the increased usage of new medications like 
bortezomib in China; however, RCT studies are still required 
to confirm the safety and efficacy of this and other innovative 
treatments.Moreover, among all hematologic malignancies, 
MM is ranked third in China, behind leukemia and non-
Hodgkin’s lymphoma [2, 3]. 
Renal function impairment affects 15–40% of all MM patients. 
Variations in the definition of renal damage led to wide 
variations in the assessments in these investigations [4–11]. 
Serum creatinine (Scr) levels were above normal in about 30–
40% of the MM patients at the time of diagnosis. According 
to the Asia Myeloma Network, which included 3,405 MM 
patients, renal function impairment (defined by Scr >2 mg/dl) 
was present in 23.4% of MM patients at diagnosis.
The percentages in this survey are as follows: 24% in the 
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Chinese mainland, 19.7% in Hong Kong, 30.8% in Taiwan, 
16.1% in Japan (the lowest), and 33.5% in Korea (the highest) 
[12]. As per the findings of Zhao et al. [13], 78% of the 30.5% 
of MM patients had a creatinine clearance rate (Ccr) of less 
than 30 ml/min, while 90 ml/min was the threshold for Ccr.
In patients with end-stage renal illness from the USA, the 
incidence of MM is 1.0%, while the prevalence rate in 0.3 
percent of the same population [14]. According to ERAEDTA 
data, the incidence of end-stage renal disease associated 
with multiple sclerosis rose from 0.7 pmp in 1986–1990 to 
2.52 pmp in 2001–2005 [15]. For China, we do not have any 
pertinent statistics, though.

Keywords: Bortezomib · China · Diagnosis · Multiple 
myeloma · Renal impairment

INTRODUCTION

A clonal B-cell cancer of the bone marrow, multiple myeloma 
(MM) can present with a range of clinical symptoms, such as 
anemia, renal impairment, infection and bone disease. The 
primary cause of renal failure in multiple myeloma (MM) 
patients is myeloma cast nephropathy, which is brought on 
by the precipitation of monoclonal light chain (LC) with the 
Tamm-Horsfall protein form casts that obstruct renal distal 
tubule lumens. Apart from myeloma cast nephropathy, 
other glomerulopathies are linked to multiple sclerosis (MM), 
such as monoclonal immunoglobulin deposition disease 
(MIDD) and LC amyloidosis (AL). Chronic renal failure and 
nephrotic syndrome were more common in these patients. 
The hallmark of AL is deposits of LC (mostly lambda LC) that 
are Congo-red-positive and consist of nonbranched fibrils 
with an exterior diameter of 10–12 nm.
MIDD is found in the tubular, glomerular, and vascular 
basement membranes as amorphous granular monoclonal 
immunoglobulin deposits. 
either in electron microscopy or immunofluorescence. 
MIDD encompasses heavy-chain deposition disease, light- 
and heavy-chain deposition disease, predominantly deposits 
of kappa LC, and LC deposition disease (LCDD).
 MM is the second most common hematological malignancy 
and makes up 1% of all malignancies. 
The median age at diagnosis for multiple myeloma (MM) 
is 70 years old, with an estimated 120,000 cases occurring 
annually worldwide [1]. China has 0.6/100,000 cases of MM, 
a significantly lower frequency than 12.7/100,000 cases in 
Africa. Furthermore, among all hematologic malignancies, 
MM is ranked third in China, behind non-Hodgkin’s 
lymphoma and leukemia [2, 3]. Renal function impairment 
affects between 15 and 40 percent of all MM patients. There 
were discrepancies in the definition of renal damage in these 
investigations, which led to a wide range in assessment 

[4–11]. At the time of diagnosis, the serum creatinine (Scr) 
levels of about 30–40% of the MM patients were higher than 
normal. According to data from the Asia Myeloma Network, 
which included 3,405 MM patients, 23.4% of MM patients had 
renal function impairment upon diagnosis (classified as Scr >2 
mg/dl). This number is 24% in the Chinese mainland, 19.7% 
in Hong Kong, 30.8% in Taiwan, 16.1% in Japan (the lowest), 
and 33.5% in Korea (the highest) according to this study 
[12]. According to Zhao et al. [13], 30.5% and 78% of the MM 
patients, respectively, had creatinine clearance rates (Ccr) of 
less than 30 ml/min and less than 90 ml/min.
In the United States, patients with end-stage renal illness have 
an incidence of 1.0% and a prevalence rate of 0.3% of MM [14]. 
According to ERAEDTA data, the incidence of end-stage renal 
disease associated with multiple sclerosis rose from 0.7 pmp 
in 1986–1990 to 2.52 pmp in 2001–2005 [15]. For China, we do 
not have any pertinent statistics, though.

CLINICAL CHARACTERISTICS AND DIAGNOSIS

While renal AL or LCDD are uncommon, renal tubular damage 
and renal failure are the most common presentations in 
patients with IgG and IgA MM-induced kidney diseases. 
Remarkably, compared to other patients, those with LC and 
IgD MM typically have a higher incidence of renal injury. 
Other than injury to the tubules, A prevalent condition that 
eventually results in renal AL or LCDD and manifests as 
nephritic syndrome is glomerular damage. Of all LC MM 
patients, renal failure affects over 50%. 
Over 90% of IgD MM patients experience renal failure, despite 
the disease having a 1% prevalence. Based on the research 
conducted by Kim and colleagues.Of all Asian heavy-chain type 
MM patients, patients with IgG, IgA, IgD, LC, and nonsecretory 
MM made up 55.2, 22, 3.1, 17.9, and 1.9%. 
correspondingly. According to Chow et al. [16], renal 
insufficiency was present in 22.2% of MM patients in Hong Kong 
at the time of diagnosis; the LC type was most common in this 
situation. Of the 211 MM patients in our kidney department, 
40.8% had IgG MM, 20.9% had IgA MM, 7.6% had IgD MM, and 
20.9% had LC MM. The percentages of renal insufficiency were 
62.8, 59, 75, and 86.4%, in that order. The ratios for nephrotic 
syndrome were 10.5, 15.9, 18.8, and 9.1%, in that order. Renal 
biopsy was done on 61 patients (28.9%); 26 patients

Treatment: Over 50% of MM patients who get effective 
treatment see improvements in their renal function and 
a decrease in plasma LC concentration. The purpose of 
MM treatment is to obtain longer period of progression-
free survival and more thorough remission. Chemotherapy 
regimens for multiple myeloma have evolved significantly 
in the last ten years. The prognosis is improved and the 
remission rate is greatly increased by the use of new 
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medications (such bortezomib) and peripheral blood 
autologous stem cell transplantation (ASCT). Traditionally, 
vincristine plus doxorubicin plus dexamethasone, high-dose 
dexamethasone, and melphalan and prednisone were used 
as chemotherapeutic treatments for multiple myeloma. 
These treatments were still in use in China due to financial 
constraints.The first-in-class proteasome inhibitor to be 
licensed for the treatment of multiple myeloma is called 
boratezomib. Bortezomib has a higher treatment efficiency 
than conventional chemotherapy. Bortezomib has been 
suggested by the NCCN (National Comprehensive Cancer 
Network). For primary and refractory MM, monotherapy 
or combination therapy is used. Even in patients receiving 
dialysis, boratezomib is thought to be safe and beneficial in 
the treatment of multiple sclerosis patients with renal injury 
of any severity [25]. It has been confirmed that bortezomib 
has an effect in several phase III investigations. 
GFR rates of ≤30, 31–50, and >50 ml/min were observed in 
6, 27, and 67% of MM patients receiving VMP (bortezomib, 
melphalan, and prednisone; n = 344) in the VISTA study.The 
complete response (CR) was 37, 29, and 30%, corresponding 
to an efficiency rate of 74, 67, and 72%; 44% of the patients 
their renal function was restored [26]. Regretfully, the only 
research done in China has been retrospective, using small 
sample sizes and brief follow-up periods. In a prospective 
trial, Li et al. [27] reported on 18 newly diagnosed MM 
patients with renal impairment (Scr >2 mg/dl), or a mean 
creatinine level of 5.3 mg/dl. Patients were given.

CONCLUSION

For patients with MM, kidney damage is the most frequent 
consequence. The course of therapy has advanced 
significantly in recent years. In patients with renal failure, 
bosentasomib is currently considered the first-line treatment 
because to its significantly increased efficacy, extended 
survival duration, and lack of need for dose modification. It is 
used more frequently. in China and has positive outcomes, 
even with the comparatively high price of bortezomib. 
In patients with multiple myeloma who also have renal 
failure, we currently lack expertise with ASCT. Hemodialysis 
has the potential to enhance prognosis, particularly high 
cutoff hemodialysis. There is new hope for the treatment 
of MM patients with renal failure when new medication 
chemotherapy is paired with delayed high cutoff extended 
hemodialysis; more research is definitely required.
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might have improperly impacted our work.

REFERENCES

1.    Ludwig H, Miguel JS, Dimopoulos MA, et al: International 
Myeloma Working Group recommendations for global 
myeloma care. Leukemia 2014; 28: 981–992. 

2.	 Surveillance epidemiology and end results. Fast Stats: 
an interactive tool for access to SEER cancer statistics, 
Surveillance Research Program, National Cancer 
Institute. http://seer.cancer.gov/faststats (accessed May 
8, 2013). 

3.	 http://globocan.iarc.fr/Pages/fact_sheets_population.
aspx. 

4.	 Knudsen LM, Hjorth M, Hippe E: Renal failure in multiple 
myeloma: reversibility and impact on the prognosis. 
Nordic Myeloma Study Group. Eur J Haematol 2000; 65: 
175–181. 

5.	 Kyle RA, Gertz MA, Witzig TE, et al: Review of 1,027 
patients with newly diagnosed multiple myeloma. Mayo 
Clin Proc 2003; 78: 21–33. 

6.	 Bladé J, Fernández-Llama P, Bosch F, et al: Renal failure 
in multiple myeloma: presenting features and predictors 
of outcome in 94 patients from a single institution. Arch 
Intern Med 1998; 158: 1889–1893. 

7.	 Irish AB, Winearls CG, Littlewood T: Presentation 
and survival of patients with severe renal failure and 
myeloma. QJM 1997; 90: 773–780. 

8.	 Eleutherakis-Papaiakovou V, Bamias A, Gika D, et al; 
Greek Myeloma Study Group: Renal failure in multiple 
myeloma: incidence, correlations, and prognostic 
significance. Leuk Lymphoma 2007; 48: 337–341. 

9.	 Prakash J, Niwas SS, Parekh A, et al: Multiple myeloma 
– Presenting as acute kidney injury. J Assoc Physicians 
India 2009; 57: 23–26. 

10.	 Haynes RJ, Read S, Collins GP, Darby SC, Winearls CG: 
Presentation and survival of patients with severe 
acute kidney injury and multiple myeloma: a 20-year 
experience from a single centre. Nephrol Dial Transplant 
2010; 25: 419–426. 

11.	 Matsue K, Fujiwara H, Iwama K, Kimura S, Yamakura M, 
Takeuchi M: Reversal of dialysis-dependent renal failure 
in patients with advanced multiple myeloma: single 
institutional experiences over 8 years. Ann Hematol 

Review Article

3www.directivepublications.org

https://www.directivepublications.org/


The American Journal of Kidney Diseases 

2010; 89: 291–297. 

12.	 Kim K, Lee JH, Kim JS, et al: Clinical profiles of multiple 
myeloma in Asia – An Asian Myeloma Network study. 
Am J Hematol 2014; 89:  751–756. 

13.	 Zhao Y, Li J, Huang B, et al: Clinical evaluation of 
chronical renal failure in 178 patients with multiple 
myeloma. Chin J Nephrol 2008; 24: 761–762. 

14.	 Collins AJ, Foley RN, Chavers B, et al: United States 
Renal Data System 2011 Annual Data Report: atlas of 
chronic kidney disease and end stage renal disease 
in the United States. Am J Kidney Dis 2012; 59(1 suppl 
1):A7, e1–e420. 

15.	  Tsakiris DJ, Stel VS, Finne P, et al: Incidence and outcome 
of patients starting renal replacement therapy for end-
stage renal disease due to multiple myeloma or light-
chain deposit disease: an ERA-EDTA Registry study. 
Nephrol Dial Transplant 2010; 25: 1200–1206. 

16.	 Chow CC, Mo KL, Chan CK, et al: Renal impairment 
in patients with multiple myeloma. Hong Kong Med J 
2003; 9: 78–82. 

17.	 Durie BGM, Salmon SE: A clinical staging system for 
multiple myeloma. Cancer 1975; 36: 842–854. 

18.	 Greipp PR, San Miguel J, Durie BG, et al: International 
staging system for multiple myeloma. J Clin Oncol 
2005; 23: 3412–3420. 

19.	 Kidney Disease: Improving Global Outcomes (KDIGO) 
CKD Work Group: KDIGO clinical practice guideline for 
the evaluation and management of CKD. Kidney Int 
Suppl 2013; 3: 1–150. 

20.	 Bellomo R, Ronco C, Kellum JA, et al; Acute Dialysis 
Quality Initiative workgroup: Acute renal failure – 
definition, outcome measures, animal models, fluid 
therapy and information technology needs: the Second 
International Consensus Conference of the Acute 
Dialysis Quality Initiative (ADQI) Group. Crit Care 2004; 
8:R204–R212. 

21.	 Mehta RL, Kellum JA, Shah SV, et al; Acute Kidney Injury 
Network: Report of an initiative to improve outcomes 
in acute kidney injury. Crit Care 2007; 11:R31. 

22.	 Kidney Disease: Improving Global Outcomes (KDIGO) 
AKI Work Group: KDIGO clinical practice guideline for 

acute kidney injury. Kidney Int Suppl 2012; 2: 1–138. 

23.	 Shi H, Zhang W, Li X, et al: Application of RIFLE criteria in 
patients with multiple myeloma with acute kidney injury: 
a 15-year retrospective, single center, cohort study. Leuk 
Lymphoma 2014; 55: 1076–1082. 

24.	 Cruz DN, Ricci Z, Ronco C: Clinical review: RIFLE and AKIN 
– time for reappraisal. Crit Care 2009; 13: 211. 

25.	 Anderson KC, Alsina M, Bensinger W, et al; National 
Comprehensive Cancer Network (NCCN): Multiple 
myeloma. Clinical practice guidelines in oncology. J Natl 
Compr Canc Netw 2007; 5: 118–147. 

26.	 Dimopoulos MA, Richardson PG, Schlag R, Khuageva 
NK, Shpilberg O, Kastritis E, et al: VMP (Bortezomib, 
Melphalan, and Prednisone) is active and well tolerated 
in newly diagnosed patients with multiple myeloma 
with moderately impaired renal function, and results 
in reversal of renal impairment: cohort analysis of the 
phase III VISTA study. J Clin Oncol 2009; 27: 6086–6093. 

27.	 Li J, Zhou DB, Jiao L, et al: Bortezomib and dexamethasone 
therapy for newly diagnosed patients with multiple 
myeloma complicated by renal impairment. Clin 
Lymphoma Myeloma 2009; 9: 394–398. 

28.	  Xu Y, An G, Deng Sh, et al: Clinical feature and efficacy 
of patients with multiple myeioma and renal impairment 
treated with bortezomib based chemotherapy. Chin J 
Hematol 2013; 34: 303–308. 

29.	 Harris E, Behrens J, Samson D, et al: Use of thalidomide 
in patients with myeloma and renal failure may be 
associated with unexplained hyperkalaemia. Br J 
Haematol 2003; 122: 160–161. 

30.	 Dimopoulos MA, Alegre A, Stadtmauer EA, et al: The 
efficacy and safety of lenalidomide plus dexamethasone 
in relapsed and/or refractory multiple myeloma patients 
with impaired renal function. Cancer 2010; 116: 3807–
3814. 

31.	 Paiva B, Vidriales MB, Cervero J, et al: Multiparameter 
flow cytometric remission is the most relevant prognostic 
factor for multiple myeloma patients who undergo 
autologous stem cell transplantation. Blood 2008; 112: 
4017–4023. 

32.	 Rawstron AC, Child JA, de Tute RM, et al: Minimal residual 
disease assessed by multiparameter flow cytometry in 

Review Article

4www.directivepublications.org

https://www.directivepublications.org/


The American Journal of Kidney Diseases 

multiple myeloma: impact on outcome in the Medical 
Research Council Myeloma IX Study. J Clin Oncol 2013; 
31: 2540–2547. 

33.	 Smith A, Wisloff F, Samson D, et al: Guidelines on the 
diagnosis and management of multiple myeloma. Br J 
Haematol 2006; 132: 410–451. 

34.	 Badros A, Barlogie B, Siegel E, et al: Results of 
autologous stem cell transplant in multiple myeloma 
patients with renal failure. Br J Haematol 2001; 114: 
822–829. 

35.	 Shi H, Zhang W, Li X, et al: Autologous 
peripheral blood stem cell transplantation 
in multiple patients with renal involvement. J 
Intern Med Concepts Pract 2011; 6: 356–360.

 
36.	 Hutchison CA, Cockwell P, Reid S, et al: Efficient removal 

of immunoglobulin free light chains by hemodialysis 
for multiple myeloma: in vitro and in vivo studies. J Am 
Soc Nephrol 2007; 18: 886–895. 

37.	 Bridoux F, Fermand JP: Optimizing treatment strategies in 
myeloma cast nephropathy: rationale for a randomized 
prospective trial. Adv Chronic Kidney Dis 2012; 19: 333–341. 

38. Shum HP, Chan KC, Chow CC, et al: Cast nephropathy 
with acute renal failure treated with high cut-off 
haemodialysis in a patient with multiple myeloma. Hong 
Kong Med J 2010; 16: 489–492. 

39.	 Barosi G, Boccadoro M, Cavo M, et al: Management of 
multiple myeloma and relateddisorders: guidelines from 
the Italian Society of Hematology (SIE), Italian Society of 
Experimental Hematology (SIES) and Italian Group for 
Bone Marrow Transplantation (GITMO). Haematologica 
2004; 89: 717–741. 

40.	 Clark WF, Stewart AK, Rock GA, et al: Plasma exchange 
when myeloma presents as acute renal failure. A 
randomized, controlled trial. Ann Intern Med 2005; 143: 
777–784

Review Article

5www.directivepublications.org

https://www.directivepublications.org/

	Title
	Abstract
	History
	Synopsis
	Principal Takeaways
	The percentages in this survey are as follows

	Keywords
	Introduction
	Clinical Characteristics and Diagnosis
	Treatment

	Conclusion
	Conflict of Interest Statement
	References

