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Renal insufficiency (RI) is a severe and frequent complication in multiple myeloma (MM), that occurs in nearly half of the patients during the course of the disease.  At diagnosis, 20 to 40% of patients have evidence of RI, 10% of whom requiring dialysis.  In most cases, RI results from myeloma cast nephropathy (MCN), characterized by cast formation in the renal distal tubule lumen, secondary to the interaction of monoclonal immunoglobulin (Ig) light chains (LCs) with Tamm-Horsfall protein.  Ig LCs, which are freely filtered through the glomerulus, are physiologically reabsorbed in the proximal tubular (PT) cells, through a mechanism of endocytosis mediated by the tandem receptors cubilin and megalin, and then degraded in the lysosomal compartment of the PT cell.  Therefore, MCN is nearly always observed in the context of high-grade MM secreting large amounts of free LCs, exceeding the capacity of PT reabsorption and catabolism. 

RI in MCN results from both tubular obstruction by LC casts and severe tubulo-interstitial inflammation, characterized by infiltrates of mononuclear cells and giant cell reaction around casts.  Tubulo-interstitial inflammation is triggered by massive PT reabsorption of LCs, leading to activation of redox pathways, mitogen activated protein kinases and NF-B, leading to production of pro-inflammatory cytokines such as TNF-, interleukin 6 and 8, and MCP-1.  Cellular injury is accompanied by morphologic and functional alterations of PT epithelium, including epithelial-mesenchymal transition.  Tubulo-interstitial fibrosis rapidly develops in the absence of rapid reduction of circulating free LCs. 

If the amount of urine LC excretion influences the risk of RI, which is high when LCs proteinuria is above 2 g/day, MCN is usually triggered by factors that modify renal perfusion, including dehydration, hypercalcemia, infections, contrast media, or nephrotoxic drugs (non-steroidal anti-inflammatory agents, diuretics, angiotensin conversing-enzyme inhibitors). 

MCN usually presents as isolated acute RI, that often reveals the underlying MM.  Diagnosis relies primarily on urine electrophoretic analysis, typically showing predominant LC proteinuria.  In some cases, kidney biopsy is required to confirm diagnosis or exclude another LC-related renal disease.  

Renal prognosis of MCN is poor, as recovery of renal function occurs in 50 to 60% of patients, and in only 20 to 30% of those who require dialysis support.  Moreover, persistence of RI in MM significantly reduces patient survival.  Avoiding delays in the diagnostic assessment and initiation of disease specific treatment is therefore essential to improve outcomes. 

RI imparts a significant negative effect on the overall survival of patients with MM.  Even small changes in renal function can have large effects on survival.  Patients who are dialysis dependent have the worst fate.  While RI is generally viewed as a marker of disease severity, several studies have suggested that reversal of RI can restore the normal life expectancy of these patients.  Therefore, it is important that patients with RI be appropriate treated to insure the best outcome.  In an effort to standardize the renal responses for clinical studies, the International Myeloma Working Group recently published its Consensus Statement which includes response criteria differentiated in complete response (CRenal), partial response (PRenal) and minimal response (MRenal).  In the past, the secreted monoclonal protein (M-protein) has been the target of therapy for MM-related renal failure. However, since whole Igs are not involved in the pathogenesis of MCN, M-protein may not be the best target.  A more appropriate target is the serum free LC level (sFLC) since filtered LCs are the quintessential component of MCN.  Recent studies suggest a relationship exist between sFLC and risk of MCN.  In addition, 2 separate studies have now shown that a minimum of 50% reduction in sFLC is necessary for recovery of renal function in patients with biopsy proven MCN.  Finally, it is important that this reduction is achieved early in the patient’s management, those patients with only moderate sFLC reduction at day 12 were dialysis dependent for significantly longer than those with a significant early reduction. Overall, to enable renal recovery in 80% of the population a reduction of 60% in sFLC is required by day 21. 

Aside from supportive treatment, chemotherapy should be initiated as soon as possible.  The lack of nephrotoxicity or need for dose adjustment even with dialysis patients makes bortezomib a good front line agent in these patients.  Data from CREST and SUMMIT showed bortezomib was effective in patients with advanced RI and had similar rates of adverse events as patients with normal renal function.  Bortezomib also has quick time to response.  In VISTA, patients with advanced RI (<30 ml/min) who received bortezomib melphalan and prednisone (VMP) were much more likely to have a hematologic (37% vs 13%) and renal response (37% vs 7%) than patients treated with MP.  Bortezomib may have an advantage over other agents because of its ability to directly inhibit MCP-1 which is responsible for the inflammatory reaction that leads to the irreversible chronic tubulointerstitial fibrosis.  Corticosteroids have similar properties and a retrospective review from a single institution demonstrated reversal of RI in 73% of their patients treated with high dose dexamethasone with novel agents.  A subgroup analysis of 2 phase 3 trials (MM-009 and MM010) using lenalidomide and dexamethasone found 72% of the patients with RI had at least 1 level of improvement in renal function according to chronic kidney disease stages.  However, the serum creatinine cutoff for these two studies was 2.5 mg/dl and patients with RI will require dose reduction with lenalidomide.  To enable a rapid sustained reduction in sFLC, we must think beyond simple switching off the high rate of production by the plasma cell clone and consider how free LCs are removed from the serum.  In the setting of normal renal function or moderate RI the Ig LCs will be rapidly cleared from the circulation by glomerular filtration.  However, in the context of severe RI the serum half-lives of LCs are increased substantially, from 3-6 hours to 2-3 days.  When this reduced renal clearance is combined with a slow tumour response to some chemotherapy regimens, high sFLC can result for considerable periods after treatment has commenced.  This in turn causes ongoing tubular injury and a progressive fibrosis.  To help break this cycle, Ig LCs can be directly removed from the circulation by either plasma exchange (Plex) or high cut-off haemodialysis (HCO-HD).  Plasma exchange has been used in this setting for 30 years and is very effective at clearing the intravascular compartment.  But the distribution of Ig LCs is predominately extravascular and time for redistribution of LCs from extra- to intra-vascular compartments is required.  Therefore with a short duration treatment such as Plex the total body clearance of LCs may actually be quite small.  This may explain why the 3 randomised controlled trials of Plex in this setting have failed to show a consistent benefit for the procedure.  To safely allow extended removal of LCs from the serum, HCO-HD can be considered.  These new dialysis membranes allow effective removal of all middle molecules including LCs by haemodialysis and hemofiltration.  Early pilot studies have shown that in a population of patients with biopsy proven MCN, when LC removal by HCO-HD is combined with effective chemotherapy there is a sustained reduction in sFLC.  This was associated with improved renal recovery and patient survival.  Two randomised controlled trials are now further evaluating this new treatment option: EuLITE (UK + Germany) and MYRE (France).    

