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 Multiple myeloma (MM) is a neoplastic clone of plasma cells in the 

bone marrow that causes more than one-tenth of all hematologic 

malignancies with an annual incidence of sixty cases/million. The 

clinical features of MM are heterogeneous, including bone pain, bone 

fracture, anemia, impaired humoral immunity, and renal malfunction. 

MM affects the kidneys in varied ways, injuring glomeruli, tubules, and 

interstitium. The effect of multiple myeloma on the glomerulus is due to 

light chain (LC), heavy chain (HC) deposition, and amyloidosis. 

Damage to the kidney tubules by cast formation in MM is called 

myeloma kidney or cast nephropathy. Kidney involvement in MM 

significantly affects long-term outcomes. Monoclonal gammopathies, 

amyloidosis, dehydration, hypercalcemia, cryoglobulinemia, and others 

are precipitating factors for kidney dysfunction in MM. Although the 

pathogenesis of MM-associated nephropathy is not well understood, 

MM causes high serum levels of immunoglobulins (Igs), leading to a 

high ratio of lambda- and kappa-free chains in serum and filtrate, leading 

to direct or indirect nephron damage. Serum Igs and free light chain 

levels reduction by chemotherapy, plasmapheresis, or cutoff 

hemodialysis significantly affect the outcome. Furthermore, increasing 

the rate of FLC excretion by good hydration and urine alkalization are 

the cornerstones for MM-induced nephropathy prevention. In this 

clinically oriented review, updates and prospects are discussed. The 

databases PubMed, Google Scholar, EMBASE, Google, and Scopus, 

were searched for literature on MM-induced nephropathies. We utilized 

keywords, sentences, and phrases, including CKD and myeloma, 

amyloidosis in multiple myeloma, light and heavy chain kidney diseases 

in myeloma, myeloma kidney, free light chain disease, renal failure, 

amyloidosis, kidney and myeloproliferative diseases, CKD pathogenesis 

in MM, update in MM pathogenesis, and treatment. 
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1. Introduction 

Multiple myeloma (MM) is a plasma cell proliferative disease that frequently affects the kidney. Renal 

failure (RF) is associated with increased morbidity and mortality rates. MM commonly predisposes to a 

light chain cast nephropathy pattern of renal injury [1]. The kidney's primary function is to detoxify and 

excrete toxic substances, including the normally synthesized immunoglobulin-free light chains (FLCs). 

Filtered FLCs are usually reabsorbed or hydrolyzed by proximal convoluted tubule (PCT) cells [2]. The 

delivery of massive amounts of FLCs into nephrons causes nephron lesions due to the deposition of 

amyloid light chain (AL-type) and monoclonal light chain (LC), leading to tubulopathy [2], [3]. It was 

observed that the extra-filtered FLCs combine with Tamm-Horsfall protein (THP) and obstruct the distal 

nephron tubule in vitro [4]. Acute kidney injury (AKI) and progressive renal disease are known 

complications of MM [2], [5]. FLCs are the most prevalent cause of AKI in MM [6]. The severity and 

outcomes of renal involvement correspond to the plasma cell burden [7]. Moreover, it was observed that 

decreasing plasma FLCs levels had a significant positive effect on kidney lesion recovery in patients with 

renal biopsy-proven cast nephropathy [5]. 

 

This comprehensive clinical review presents updates on the pathogenesis, prevention, available therapies, 

and perspectives of myeloma-associated nephropathy. Keywords, texts, and phrases include CKD in 

myeloma, amyloidosis in myeloma, light and heavy chain kidney diseases, CKD pathogenesis in MM, and 

updates in MM pathogenesis and treatment. PubMed, Google Scholar, EMBASE, Google, and Scopus were 

searched for articles related to MM-induced kidney involvement. Related review articles and original 

articles were downloaded and summarized. The manuscript was finalized, read by the authors, and 

approved. 

 

2. Epidemiology 

Kidney involvement is frequent in MM and may cause AKI, chronic kidney disease (CKD), and end-stage 

renal disease (ESRD). Globally, the incidence and outcomes of MM show significant disparities, indicating 

under-recognition leading to suboptimal treatment. The cutoff point of serum creatinine level used to define 

RF significantly affects the prevalence of kidney failure. 

 

RF in MM is described according to the International Myeloma Working Group criteria when the serum 

creatinine is > 2 mg/dL or the drop in creatinine clearance is < 40 ml/min [8]. Approximately 50% of 

patients with MM have renal function impairment (serum creatinine >1.3 mg/dl) at diagnosis, and 15-20% 

of patients with MM present with renal insufficiency (serum creatinine 2.0 - 2.5 mg/dl) [9]. The mortality 

rate of MM is adversely affected by ESRD development [10]. Approximately 10% of MM patients develop 

RF and require dialysis [8]. ESRD development in MM significantly increases mortality rates and reduces 

survival times [7]. MM is the second most common hematologic malignancy following lymphoma, 

accounting for 1% of all malignancies [11].  Age [12], gender [13], familial and ethnic background [14], 

genetic variants [15], obesity [16], lifestyle [17], and environmental factors [17] are risk factors for MM, 

and they are significantly affecting MM frequency. 

 

The worldwide incidence of MM is 160,000 cases, with a mortality rate of 106,000. The incidence of age-

standardized myeloma incidence is 0.54-5.3 per 100,000 [18]. In 2019, more than 155 MM cases were 

reported worldwide, and approximately 2/3 were in men (84,516 men) [19]. FLCs deposition is a common 

cause of tubulointerstitial renal disease in 33-60% of myeloma patients [20]. Additionally, monoclonal 
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immunoglobulin deposition disease and amyloidosis cause renal involvement in 19-41% of myeloma 

patients [21]. The risk of light chain cast nephropathy is directly related to the number of chains delivered to 

the nephron and the affinity of the light chain to combine with THP in the nephron tubules [22]. 

Approximately 20-50% of myeloma patients experience AKI or CKD during the MM course [23], but only 

1-3% of patients require dialysis, as [24]. 

 

3. Etiology 

Myeloma patients can be classified into three categories according to their clinical presentation:1) acute 

kidney injury (AKI), 2) mild to nephrotic syndrome with proteinuria, and 3) electrolyte abnormalities. 

There are various causes of kidney involvement in MM, including nonsteroidal anti-inflammatory drugs 

(NAISD), cast nephropathy, contrast-induced nephropathy, and interstitial nephritis. The causes of kidney 

involvement in MM based on the clinical presentation are presented in Table 1. 

 

Table 1: Clinical presentations and probable causes of multiple myeloma-associated kidney diseases. 

A. Acute Kidney Injury due to 

- Light chain cast nephropathy 

- Hypercalcemia 

- Nephrotoxic drugs (e.g., NSAIDs*, bisphosphonates)  

- Nephrotoxic agents (e.g., intravenous radiocontrast) 

- Interstitial nephritis 

- Hyperviscosity syndrome 

- Plasma cell infiltration 

- Thrombotic microangiopathy 

B. Albuminuria (Nephrotic Syndrome) 

- Immunoglobulin light chain amyloidosis 

- Monoclonal immunoglobulin deposition disease 

- Proliferative glomerulonephritis with monoclonal immunoglobulin deposition  

C. Electrolyte abnormalities 

- Hypercalcemia  

- Fanconi syndrome 

- Pseudohyponatremia   

- Hyponatremia due to drugs (e.g., melphalan, cyclophosphamide) 

- Hypokalemia and metabolic acidosis due to drugs (e.g., lenalidomide)- 

 

*NSAIDs: nonsteroidal anti-inflammatory drugs 

 

4. Pathogenesis 

MM causes distinct histological lesions in the kidneys. Possible MM-associated kidney lesions include 

proliferative glomerulonephritis with monoclonal Ig deposits [25], focal segmental glomerulosclerosis [26], 

thrombotic microangiopathy [27], cryoglobulinemia and pyelonephritis, plasma cell infiltration [27], 

fibrillary glomerulonephritis [28], renal extramedullary hematopoiesis [29] and crystalline podocytopathy 

[30]. The pathogenesis is summarized in figure 1. 

 



Habas, et.al, 2022                                                                                                   Azerbaijan Medical Journal 

 

3626 
 

 
Figure 1. Pathogenesis of myeloma-induced nephropathy. 

 

5. Legend 

Free light chains (FLCs), proximal convoluted tubules (PCT), distal convoluted tubule (DCT), 

glomerulonephritis (GN), chronic kidney disease (CKD), acute kidney injury (AKI), end-stage renal failure 

(ESRD). 

 

Free Light Chain 

FLCs were suspected in 1845 [31] and declared in 1963 [10]. Plasma cell dysplasia increases FLCs and 

immunoglobulin production. Plasma cells synthesize approximately 40% more light than heavy chains [32]. 

This excess of FLCs is thought to favor an incorrect assembly of intact immunoglobulins, resulting in 

approximately 500 mg of polyclonal FLCs newly delivered into circulation daily [33]. In humans, two gene 

loci encoding light chains, lambda (22.5 kDa monomer) and kappa (dimeric protein of 45 kDa), have been 

identified. FLCs are endocytosed after attaching with megalin–cubilin receptors, forming the FLC- 

megalin–cubilin complex, and then degraded into amino acids in tubular cells. Approximately 80% of MM 

patients produce monoclonal intact immunoglobulins, and 95% produce FLCs [34]. Normally, filtered 

FLCs are reabsorbed and metabolized by the PCT cells. Once the amount of the delivered FLCs exceeds 

tubular epithelial cell reabsorption-catabolic abilities [35], they are delivered into other nephron segments, 

where they can combine with THP or pass with urine and become detectable [36]. 

 

https://www.azerbaijanmedicaljournal.com/


ISSN: 0005-2523 

Volume 62, Issue 08, October, 2022 

  

3627 
 

Cast Nephropathy 

Although the leading cause of RF in MM is due to the overproduction of nephrotoxic immunoglobulins 

(Igs), other non-Ig-related causes can also contribute [37], [38]. Among the Ig-related causes, the most 

common cause is cast nephropathy (40-63%), followed by light chain deposition disease (LCDD) (20-25%) 

and amyloidosis (15-35%), as observed in the studies conducted on MM patients with renal impairment, 

and had renal biopsy [39], [40]. Cast nephropathy has not been found to be associated with a predominant 

LC, LCDD. It is more frequently associated with kappa (κ) LC and amyloid kidney with lambda (λ) LC 

[22]. Cast nephropathy usually presents in more advanced stages of MM; however, this is not always true 

for amyloid LC (AL)-amyloidosis or LCDD [39]. LCs toxic effect is determined by the degree of self-

aggregation and decreased lysosomal degradation in the PTC cells. Therefore, their nephrotoxic potential 

does not always depend on their concentrations only [41]. 

 

Myeloma cast nephropathy, also known as myeloma kidney disease, is the most common renal feature of 

MM-associated kidney disease [40]. This disorder is observed in more than 50% of patients who die from 

MM with renal involvement and in 40% - 60% of renal biopsies performed in MM patients [42]. This entity 

is present in more advanced stages of MM and is not associated with predominant LC [40], [41]. Almost all 

cases of myeloma kidney present with kidney function impairment, and approximately two-thirds of 

patients develop proteinuria [40]. Other rare associates of MM cast nephropathy are nephrogenic diabetes 

insipidus and rarely acquired adult Fanconi syndrome [37]. Usually, excess serum free light chain (SFLC) is 

filtered through the glomeruli and then binds to multiligand receptors of the PCT (cubilin and megalin). 

Subsequently, the formed complex is endocytosed by the clathrin-dependent endosomal-lysosomal pathway 

in PCT cells [43- 45]. However, when FLCs exceed the endocytosis capacity of the PCT, they damage the 

PTC cells, resulting in apoptosis and necrosis [43- 45]. Furthermore, LCs enter the DCT and bind to the 

THP, resulting in cast formation, obstruction of renal tubules, reduced glomerular filtration and decreased 

interstitial blood flow. These changes lead to tubular rupture and eventually to interstitial nephritis [43- 46] 

(Figure1). 

 

There is evidence that infusion of monoclonal light chains into healthy mice causes kidney injuries similar 

to those in patients with MM [4]. Furthermore, the lambda light chain accounts for approximately two-

thirds of renal involvement in myeloma patients, causing amyloidosis. Additionally, kappa light chains 

cause almost 75% of light chain deposition diseases and light chain PCT damage [24], [46]. 

 

6. Pathogenesis of kidney injury by FLCs in MM 

A. Intratubular light chain cast formation 

Light-chain cast nephropathy occurs due to massive free chains produced excessively by abnormal plasma 

cells. When a high mass of FLCs is filtered, exceeding the PTC's reabsorption and catabolic ability [46], 

delivered to the distal convoluted tubule (DCT). Tamm-Horsfall is a mucoprotein produced by the nephron. 

It combines with filtered FLCs in the DCT. THP-FLCs complex is highly toxic to the nephron tubules and 

their endothelial cells, obstructing the convoluted nephron and collecting tubules, leading to severe damage 

to the nephron and interstitial tissue [23], [47], [48]. The ability of FLCs to precipitate in the intratubular 

space depends on their affinity for the THP [46]. The factors that enhance FLCs-THP complex formation 

and precipitation are volume depletion, excessive use of loop diuretics [49], and reduced urine PH [47]. 

Concomitant use of excessive NSAIDs [50], contrast substances [51], uric acid [52], and high serum 

calcium increase the risk of kidney injury in MM. MM patients who excrete > 1 g/day of FLCs have a 

higher risk of MM kidney complications; however, several MM patients who excrete > 1 g/day do not 

develop significant kidney function derangement [53]. Cast nephropathy frequently occurs as the serum 

monoclonal (M) level increases to > 3 g/dL or clonal plasma cell number in the bone marrow exceeds 10%, 
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in addition to other myeloma features [1]. High filtrate chloride level in the DCT fluid was observed, 

promoting cast formation due to increased risk of THP and FLCs co-aggregation [54]. Furthermore, 

excessive furosemide administration, besides its dehydration effect, increases DCT chloride concentration, 

which enhances THP-FLCs complex formation [55]. In addition to this, angiotensin-converting enzyme 

inhibitors (ACEIs), angiotensin receptor blockers (ARBs), and nonsteroidal anti-inflammatory drugs 

(NSAIDs) are known to decrease the blood flow of the kidneys, which can amplify cast formation [1]. 

 

Another factor affecting the THP and FLCs combination is the difference in electric charges in the PCT and 

DCT [4]. It has been reported that changing these electrical charges alters the rate of THP-FLCs complex 

formation and deposition in the nephron tubules. Excessive urine alkalization to the level that modifies the 

electric charges of the THP or light-chain electric charges, impairing their binding and increasing their 

deposition [4]. Moreover, interleukin (IL) 6, IL- 8, nuclear factor kappa B, monocyte chemotactic protein 1 

(MCP-1), leukocyte activation, and apoptosis signal-regulating kinase 1 (ASK1) are involved in nephron 

damage by inducing inflammatory reactions in MM patients [2], [53]. 

 

B. Direct tubular damage by free immunoglobins chains  

In a few MM patients, intratubular cast does not occur; however, kidney damage develops. Kidney damage 

in these patients could be due to the direct effect of free Ig chains on the PCTs [52]. When the FLCs load in 

the filtrate is high, FLCs are delivered into the ascending part of Henle's loop and DCT, leading to cast 

formation and distal nephron segment damage [56]. The damage to these segments is amplified by the 

increased filtrate sodium chloride concentration in the DCTs [56]. Additionally, the formation of hydrogen 

peroxide by PCT cells due to monoclonal light chains increases monocyte chemoattractant protein-1 (MCP-

1) production, inducing tubule apoptosis and atrophy [57], [58], causing Fanconi syndrome without RF 

[55]. 

 

C. Monoclonal light and heavy chains deposition 

Excessive delivery of monoclonal light and heavy chains of Ig in the nephron causes Ig-associated 

amyloidosis and Ig chain deposition in kidney disease. Monoclonal immunoglobulin deposition disease 

(MCDD) can present with light chain-related kidney lesions [59]. Three subtypes of MCDD have been 

reported (light, heavy, and light-heavy chain deposition diseases). 

 

Light chain deposition disease is the most common of the three MCDD subtypes in patients with MM [60]. 

The presence of negative Congo red indicates fibril deposition due to light or heavy chains, causing MCDD 

[61]. Patients with chain deposition disease typically present with nephrotic range or mild proteinuria and 

mild renal impairment, which may progress to RF [62]. It has been reported that early diagnosis and low 

serum FLCs levels significantly affect both kidney function outcomes [60] and MM prognosis. 

 

MCDD pathological lesions that lead to nephrotic proteinuria include crescentic and membranoproliferative 

glomerulonephritis (MPGN). The common presentations are edema proteinuria, hematuria, and renal 

impairment [64]. Most patients with MCDD have either proliferative glomerulonephritis with monoclonal 

immunoglobulin deposits or C3 deposit glomerulopathy [63]. Furthermore, monoclonal Ig deposition 

causes immune complex-induced proliferative glomerulonephritis.  C3 glomerulopathy due to monoclonal 

deposition occurs primarily in patients > 50 years of age. A few MM cases showed evidence of C3/C4 

nephritis and autoantibodies against factor H. Moreover, alternative complement pathway dysregulation is 

thought to be the core of C3 glomerulopathy pathogenesis [63]. A direct role of monoclonal 

immunoglobulin in alternative complement pathway dysregulation has been reported [64]. Furthermore, 

there was an improvement in survival in MM patients who had achieved good hematological response after 
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clone-targeted chemotherapy [65], although the underlying relationship is unclear. Therefore, these issues 

require further investigation. 

 

Cryoglobulinemia may present with proteinuria and RF in MM patients [66]. Type I cryoglobulinemia 

causes membranoproliferative glomerulonephritis and intraluminal thrombi. In contrast, type II 

cryoglobulinemia is less common in MM. However, proteinuria and renal impairment are the standard 

clinical presenting features. Other rare causes of proteinuria associated with monoclonal deposition diseases 

are due to crystalline podocytopathy, immunotactoid glomerulopathy, and fibrillary glomerulonephritis 

[67]. 

 

7. Clinical presentation of MM-associated Nephropathy 

The usual presentations of MM are recurrent chest infection, dehydration, clinical features of 

hypercalcemia, bone pain, bone fracture, and frothy urine. Kidney involvement in MM is not common at 

presentation, although CKD and acute or RF can be a presenting feature. Factors that may precipitate renal 

impairment or aggravate progression to RF in MM include dehydration, hypercalcemia, infection, NSAIDs, 

renin-angiotensin blockers [68], Zoledronate [69], pamidronate [70], and contrast-induced renal impairment 

[71]. (Table 1). 

 

8. Treatment of MM-associated nephropathy 

A. General Measures 

The management of myeloma-induced nephropathy includes withdrawal of nephrotoxic agents such as 

NSAIDs, diuretics, ACEs, and ARBs. Treatment of hypercalcemia and dehydration is essential. If there are 

no contraindications, adequate intravenous and oral fluid hydration is advisable, aiming for output 

minimum 3 L/day. Urine alkalinization is indicated to decrease intratubular cast formation; however, 

excessive urine alkalinization should be avoided because it may enhance cast formation at a high urine PH. 

Additionally, hyperuricemia should also be controlled with hydration and uric acid-lowering agents. 

Furthermore, initiating myeloma chemotherapy with high doses of dexamethasone as early as possible 

decreases serum-free chain levels and FLCs filtered in the nephrons [55], [58], reducing the risk of tubule 

damage and cast formation. In addition, discontinuation and avoidance of NSAIDs, ACEIs, and ARBs are 

mandatory to reduce the risk of cast nephropathy and RF risk [74], [75]. Bisphosphonate with good 

hydration is the management core of hypercalcemia in MM patients [72]. Zoledronate and pamidronate are 

used to treat hypercalcemia and have equal efficacy in reducing skeletal-MM-associated complications [74]. 

 

Without supportive research evidence, some experts favor pamidronate because it does not need dose 

adjustment for kidney impairment. In addition, pamidronate causes fewer AKI cases than zoledronate [75]. 

Denosumab is a monoclonal antibody inhibitor that blocks osteoclast-mediated bone resorption. It is 

currently used for malignancy-induced hypercalcemia with good efficacy [76], without dose adjustment 

[77]. Steroids help in hypercalcemia therapy in MM [78], and are significantly effective in reducing 

paraprotein production. Additionally, steroids minimize the inflammatory reaction via inhibiting necrotizing 

factor-kB formation in renal interstitial tissue [78]. 

 

Reducing FLCs production 

Bortezomib is a proteasome inhibitor, inhibiting the necrotizing factor-kB pathway. Bortezomib-based 

cyclophosphamide, bortezomib, and dexamethasone (CyBorD) are chemotherapy regimens used to treat 

myeloma and improve and prevent kidney damage [79]. It has been reported that the CyBorD regimen did 

not recover kidney damage alone compared to same regimen followed by bortezomib-dexamethasone in 

patients who had light chain cast nephropathy and had not started dialysis [80]. Patients with severe AKI 
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responded better to CyBorD; however, the CyBorD regimen was more attractive for young patients with 

severe AKI. In fragile and elderly patients, the bortezomib-dexamethasone regimen is advisable as the 

primary regimen [81]. Doxorubicin can also be used in the CyBorD regimen as a third agent and does not 

require dose adjustment for renal impairment [67]. Thalidomide was found to improve overall survival rate 

when combined with bortezomib, and did not require dose adjustment in RF [82]. Although lenalidomide 

has similar chemical structure as thalidomide, its mechanism of action is different, and is not correctly 

understood yet. Lenalidomide should be avoided in patients with AKI because it is toxic to the kidney, 

hence dose adjustment is required, while is cleared out mainly by the kidneys [84]. Autologous stem cell 

transplantation is occasionally considered in suitable patients and has been reported to be safe for patients 

with ESRD [1]. 

 

Patients with an estimated glomerular filtration rate (eGFR) of < 30 mL/min/1.73 m2) or on dialysis do not 

require bortezomib dose adjustment [6]. In contrast, cyclophosphamide requires dose adjustment for renal 

impairment. Other drugs, such as carfilzomib and ixazomib (proteasome inhibitors) are available, but they 

are not widely used, and there is no good evidence regarding their safety in malfunctioning kidney patients. 

In addition, carfilzomib can induce severe AKI and thrombotic microangiopathy. 

 

B. Decreasing the FLCs serum level 

Immunofluorescence and electron microscopy have clarified the pathophysiology of MM-associated kidney 

diseases. The clarification has led to the development of different therapeutic strategies to reduce serum 

FLCs levels, such as plasmapheresis or high-cutoff hemodialysis, to prevent or decrease their impact on the 

kidney. Furthermore, efforts have been made to characterize the structure and physicochemical properties of 

FLCs to investigate potential inhibitors of FLCs aggregation in tubules [36]. 

 

Plasmapheresis and high-cutoff dialysis can be used to remove immunoglobulin-free light chains from 

blood. A large-sized pore dialyzer that can filter free chains is used in Europe [83]. However, coagulation 

proteins, albumin, and other small plasma proteins can be filtered to the filtrate, increasing the risk of 

bleeding and prolonging therapy duration. Extracorporeal FLC removal by plasmapheresis or high-cutoff 

dialysis complemented with bortezomib- and dexamethasone-containing chemotherapy regimens to 

decrease FLCs synthesis has a synergistic effect on outcome. Although FLCs removal in MM with AKI is 

beneficial, conflicting reports have noted that plasmapheresis is superior to high-cutoff hemodialysis [84]. 

Plasmapheresis significantly improves the outcome and survival of patients with MM-induced nephropathy; 

however, it has various limitations [63]. FLCs plasma levels are usually a guide for the number and 

frequency of sessions. Five to seven sessions of plasmapheresis were sufficient to reduce the light chain 

protein to 50-60 % within following 7-10 sessions [65]. In cases where the free light chain level did not 

reduce effectively after seven sessions over three weeks, either chemotherapy was not administered or was 

administered unsuccessfully. 

 

The usual hemodialysis and high-flux cutoff hemodialysis did not show promising results; instead, they 

provided controversial conclusions regarding the outcome and prognosis of cast nephropathy with AKI. 

One study concluded that FLCs removal by dialysis improves recovery from severe RF in myeloma-

induced nephropathy [5]. Conversely, [85] reported that high-cutoff dialysis and high-flux hemodialysis did 

not improve clinical outcomes in patients with myeloma-induced nephropathy receiving bortezomib-based 

chemotherapy. In contrast, plasma exchange in IgG3, IgM, and IgA myeloma is indicated to prevent and 

treat the associated hyperviscosity syndrome [37]. 

 

Renal Dysfunction Prevention Measures 
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Preventive measures should be implemented for MM patients with plasma levels of FLCs >1500 mg/L 

(especially in those with high lambda and kappa chain ratios) [86]. Preventive measures include good oral 

and/or IV hydration to ensure excellent urine output (> 3 L/day) and avoiding diuretics and drugs insulting 

the kidneys are the crucial steps in preventing MM-associated complications. In addition, reduction of FLCs 

production by a bortezomib-based regimen plus removal of FLCs from plasma is an essential approach in 

patients with MM. The prognosis of cast nephropathy in myeloma is poor with advancements in therapy 

regimens, although some promising reported data have shown good outcomes. Patients with myeloma-

induced cast nephropathy and RF usually have worse prognosis than those without RF at presentation [86]. 

Treatment and prevention of MM-associated nephropathy are summarized in figure 2. 

 

 
Figure 2. Prevention and Therapy of Multiple Myeloma-Associated Nephropathy 

 

Legend. Free light chains (FLCs), Tamm-Horsfall-Bence-Jones-Protein (T-H-B-P), nonsteroidal anti-

inflammatory drugs (NSAIDs), angiotensin-converting enzyme inhibitors (ACEs), angiotensin receptor 

blockers (ARBs) 

 

9. Conclusion 

MM-associated nephropathy is primarily caused by the inability of nephrons to manage massive FLCs that 

are delivered to the tubules. FLCs damage tubular cells either directly or indirectly by forming a precipitate 

after combining with the normal Hamm-Horsfall protein, causing cast nephropathy. This precipitate 

damages the tubules and interstitium and causes varying degrees of renal impairment. Although different 

mechanisms have been suggested for cast nephropathy pathogenesis, a well-approved pathogenesis 

mechanism(s) is (are) not yet to be established. Therefore, further studies are warranted. 
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Prevention of MM-associated kidney dysfunction is achieved by the early diagnosis of MM and reduction 

of serum FLCs levels by chemotherapy, removal, or a combination of the two methods. Plasmapheresis, 

cutoff hemodialysis, and chemotherapy are available supportive options; however, their effects on survival 

and MM-induced nephropathy have not been thoroughly investigated. Therefore, new research is required 

to study the benefits of these interventions. Furthermore, the significant benefit of high-cutoff hemodialysis 

in MM-induced ESRD has not been established. Hence, further studies are required to study this issue. 
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