Management of AL amyloidosis in 2011
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Systemic immunoglobulin light chain (AL) amyloidosis is caused by misfolded monoclonal light chains which deposit in target organs as fibrillar aggregates causing progressive organ dysfunction. Differently from multiple myeloma, in AL amyloidosis the clinical picture and prognosis are determined by the organ dysfunction caused by the amyloidogenic light chain, posing unique challenges to the treatment and follow up of patients with this disease. On the one hand, multiorgan failure makes these patients particularly susceptible to treatment toxicity. Yet, on the other hand, reductions in the concentration of the circulating free light chain (FLC) can rapidly result in marked clinical improvement and prolonged survival. The therapy of AL amyloidosis is directed to recovering the function of the target organs through the fastest and deepest reduction of the concentration of the misfolded amyloidogenic light chains, minimizing treatment toxicity and supporting the function of the damaged organs. A timely and correct diagnosis is the key to effective therapy. Early diagnosis is essential since it allows a broader range of therapeutic options and the potential recovery of the damaged target organs. Any patient who presents with a clinical syndrome consistent with AL amyloidosis should undergo a biopsy to detect amyloid deposits. If the patient has one of the clinical amyloidosis syndromes with a monoclonal gammopathy, it is important to exclude the possibility of senile systemic amyloidosis, particularly in older men with isolated cardiac involvement, and of reactive or familial amyloidosis with an incidental MGUS. It is essential to unequivocally identify the protein responsible for the disease before embarking on therapy. Mass spectrometry can confirm the amyloid protein composition and will likely become the gold standard for identifying the protein forming amyloid deposits. The major determinant of outcome in amyloidosis is the extent of cardiac involvement. Cardiac imaging techniques, echocardiography and magnetic resonance, have been successfully used for the diagnosis and prognosis of amyloid cardiomyopathy. Cardiac biomarkers provide a quantitative assessment of cardiac damage (troponin I or T) and cardiomyocyte stress (BNP, NT-proBNP), and are the most important predictors of outcome in amyloidosis. These two biomarkers are at the basis of a staging system that is now used to stratify patients who are registering for clinical trials. The use of cardiac biomarkers has been validated, and many other prognostic factors reflecting burden of disease and organ dysfunction have been recently proposed.
The consensus criteria for hematologic and organ response have been recently updated at the 12th International Symposium on Amyloidosis.1 Achieving a hematologic response translates into improved overall survival. Although partial responses can be beneficial, it appears that significant reductions in free light chain levels are associated with the best clinical responses. 

Several active regimens are now available for the treatment of AL amyloidosis, including high-dose dexamethasone-based regimens combined with melphalan (MDex), thalidomide (ThalDex), and cyclophosphamide-thalidomide (CTD), high-dose melphalan followed by rescue with autologous stem cell transplantation (SCT), and the new agents, lenalidomide (Len), bortezomib (Bor) and pomalidomide. More recently, the combination of new agents with melphalan- or cyclophosphamide-based regimens (LenMDex, LenCDex, BorMDex, CyBorD) are being tested in several trials. A multinational phase III study comparing MDex to BorMDex has just started. MDex and SCT are the two most widely used regimens. The French Myeloma Collaborative Group compared these two regimens in a randomized trial and found no significant differences for hematologic or organ responses. In a recent update, with a longer follow-up, the authors did not find any superiority in the intensive (SCT) arm in survival or remission duration even in the landmark analysis eliminating treatment related mortality.2 

Treatment for AL amyloidosis is highly individualized and is based on age, organ dysfunction, and regimen toxicities. The choice of novel agent depends on organ function and pace of disease. Close monitoring of clonal response, evaluated by FLC assay, and of cardiac response, evaluated by NT-proBNP or BNP, should guide regimen changes and duration of therapy. Whenever possible, patients should be treated within controlled clinical trials. 

Although important therapeutic advances have been made in recent years, a significant proportion of patients die within six months from diagnosis (Figure 1) and this has remained unchanged over the past 25 years. Most of these patients present with advanced cardiac disease and their treatment is an unsolved challenge. These patients may not tolerate high-dose corticosteroids or multidrug regimens. If they have isolated cardiac disease, orthotopic heart transplantation should be considered, followed by chemotherapy to prevent amyloid deposition in the transplanted heart. If the patient is not a transplant candidate, a low-dose regimen (for instance, low-dose BorMDex), should be considered.
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Better understanding of the biology of the amyloidogenic plasma cell clone and of the molecular mechanisms underlying the light chain misfolding, tissue targeting and toxicity will define disease-related prognostic criteria and lead to a true risk-adapted therapeutic strategy. Furthermore, advances in the understanding of the molecular events involved in amyloid formation and tissue damage have revealed several new drug targets and therapeutic approaches including innovative options to enhance clearance of amyloid deposits. These novel therapeutic opportunities should raise the clinician’s awareness of AL amyloidosis, in order to make a diagnosis in the early stages, when full recovery of vital organ function can still be achieved through a concerted therapeutic approach.
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Figure 1. Survival of patients with AL amyloidosis according to 


the year of diagnosis














