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                                                            Primary light chain (AL) amyloidosis, the commonest type of amyloidosis, presents with cardiac involvement in 50% of patients. Cardiac amyloidosis causes a restrictive cardiomyopathy and is the major determinant of treatment related toxicity and death.1 Echocardiography remains the gold standard for non-invasive patient assessment2 although other techniques like cardiac MRI (CMR) scanning3 appear to hold promise. N-terminal fragment of brain natriuretic peptide (NT-proBNP) is abnormal in cardiac amyloidosis4 and high levels are associated with poor prognosis.4,5 Early changes in NT-proBNP concentration occur after chemotherapy but the basis and significance remains unclear.6 The significance of elevated NT-proBNP in the absence of cardiac involvement by the international consensus criteria (ICC)7 has not been well studied.
We report significance of NT-proBNP in 102 patients with AL amyloidosis who did not have cardiac involvement by ICC amongst a stringently selected group of 169 patients with preserved renal function (creatinine clearance or eGFR >50 mL/min, <10% change in eGFR following treatment) who underwent assessment within protocols at the UK National Amyloidosis Centre (NAC) between 1999–2006, had a confirmed diagnosis of AL amyloidosis and had archived serum samples for retrospective analyses. NT-proBNP was measured using a Roche Elecsys 2010 analyzer and Roche Diagnostics assay kit. NT-proBNP cut off of 39 pMol/L (332 ng/L) was used based on previous reports.5 This study was performed with informed consent from each patient in accordance with the Declaration of Helsinki, and received institutional review board approval.
The median age was 56 years (range 32–84) and a median number of 2 organs were involved: liver n=26 (16%), renal n=123 (73%), cardiac n=67 (40%). Median ECOG performance status was 2 (range 0–3). There was no significant difference in baseline characteristics between those with or without cardiac involvement. The median NT-proBNP for the whole cohort was 50 pMol/L (range 1–2525 pMol/L). NT-proBNP had a high degree of sensitivity for cardiac involvement (area under ROC curve 0.88, 95% CI 0.82–0.93). NT-ProBNP of 39 pMol/L had 89% sensitivity and 65% specificity for cardiac involvement (ICC7 as gold standard) and had a significant impact on survival (P=0.003; data not shown).
One hundred and two of 169 (60%) patients had no evidence of cardiac involvement by ICC7 and had median left ventricular wall thickness of 9 mm (7–11 mm). Forty of 102 (39%) had NT-proBNP of greater than 39 pMol/L with no significant difference in the baseline characteristics if NT-proBNP was equal to or less than or greater than 39 pMol/L, including response to chemotherapy (5 in each group did not respond (P=0.46)). NT-proBNP cut off 39 pMol/L remained prognostically significant in this subgroup and even lower NT-proBNP thresholds had prognostic significance; patients with NT-proBNP less than 15 pMol/L had better outcomes (HR 0.12; 95% CI 0.013–0.79; P=0.029) versus those with higher values with Kaplan-Meier estimated 5-year survival 98% versus 88%, respectively (Figure 1A; log rank P=0.007). On a median follow up of 60 months, 19 of 40 (47%) patients with NT-proBNP greater than 39 pMol/L at diagnosis had developed evidence of cardiac involvement by ICC compared to only 6 of 62 (10%) of those with NT-proBNP 39 pMol/L or below (relative risk 4.89; P<0.001) (Figure 1B).
[image: ]

Figure 1.(A) Kaplan-Meier estimated overall survival for patients who did not have cardiac involvement by international consensus criteria (ICC) stratified by presenting NT-proBNP using a low threshold of 15 pMol/L. Patients with NT-proBNP over 15 pMol/L had worse outcomes even in the absence of cardiac involvement by ICC. (B) Kaplan-Meier estimated cumulative risk for development of cardiac amyloidosis by ICC in patients presenting with no evidence of cardiac amyloidosis but having presenting NT-proBNP over 39 pMol/L.
After chemotherapy treatment using previously described regimes,8–11 we confirmed earlier reports6 of a significant decrease in NT-proBNP (median 444 to 144 pMol/L; P=0.021) among complete clonal responders, no significant change in partial responders, and a significant increase (from a median 53 pMol/L to 136 pMol/L; P<0.0001) in non-responders with no impact of NT-proBNP changes on survival in this stringently selected cohort. In summary, patients with AL amyloidosis who have modestly elevated NT-proBNP (>39 pMol/L) at presentation but no evidence of cardiac amyloidosis by consensus criteria have a significantly higher risk (47% vs. 10% respectively; P<0.001) of developing cardiac amyloidosis than those with lower values (<39 pMol/L). Even subtle elevations of NT-proBNP (>15 pMol/L) have prognostic significance in patients without cardiac involvement by ICC, although the retrospective nature of this study limits identification of true causes of death. It appears likely that subtle elevation of NT-proBNP may predict existing cardiac amyloidosis which cannot be identified at echocardiography highlighting both the limitation of echocardiography and current consensus criteria for detecting early cardiac involvement. There is an urgent need to validate other tools, such as CMR and use of cardiac biomarkers, for early diagnosis of cardiac amyloidosis. These important observations need to be extended and confirmed in larger populations. Studies targeting this patient group with highly effective first-line treatments like bortezomib are needed to prove that cardiac amyloid progression can be prevented.
Acknowledgments
we would like to acknowledge Ms. Dorothea Gopaul and Mr. David Hutt for undertaking SAP scintigraphy, Ms Dorota Rowczenio for performing all relevant genotyping, and Ms. Marna DeCruz, Ms. Babita Pawarova and Ms. Jayshree Joshi for providing specialist echocardiography. We would like to acknowledge the hematologists who administered chemotherapy and were primarily responsible for the care of these patients during this time.
Footnotes
	
Funding. we acknowledge grant support from EURAMY towards this study.
	
The information provided by the authors about contributions from persons listed as authors and in acknowledgments is available with the full text of this paper at www.haematologica.org.
	
Financial and other disclosures provided by the authors using the ICMJE (www.icmje.org) Uniform Format for Disclosure of Competing Interests are also available at www.haematologica.org.

References
	Pepys MB. Amyloidosis. Annu Rev Med. 2006; 57(1):223-41. Google Scholar

	Falk RH. Diagnosis and management of the cardiac amyloidoses. Circulation. 2005; 112(13):2047-60. Google Scholar

	Maceira AM, Joshi J, Prasad SK, Moon JC, Perugini E, Harding I. Cardiovascular magnetic resonance in cardiac amyloidosis. Circulation. 2005; 111(2):186-93. Google Scholar

	Palladini G, Campana C, Klersy C, Balduini A, Vadacca G, Perfetti V. Serum N-terminal pro-brain natriuretic peptide is a sensitive marker of myocardial dysfunction in AL amyloidosis. Circulation. 2003; 107(19):2440-5. Google Scholar

	Dispenzieri A, Gertz MA, Kyle RA, Lacy MQ, Burritt MF, Therneau TM. Serum cardiac troponins and N-terminal probrain natriuretic peptide: a staging system for primary systemic amyloidosis. J Clin Oncol. 2004; 22(18):3751-7. Google Scholar

	Palladini G, Lavatelli F, Russo P, Perlini S, Perfetti V, Bosoni T. Circulating amyloidogenic free light chains and serum N-terminal natriuretic peptide type B decrease simultaneously in association with improvement of survival in AL. Blood. 2006; 107(10):3854-8. Google Scholar

	Gertz MA, Comenzo R, Falk RH, Fermand JP, Hazenberg BP, Hawkins PN. Definition of organ involvement and treatment response in immunoglobulin light chain amyloidosis (AL): a consensus opinion from the 10th International Symposium on Amyloid and Amyloidosis. Am J Hematol. 2005; 79(4):319-28. Google Scholar

	Wechalekar AD, Goodman HJ, Lachmann HJ, Offer M, Hawkins PN, Gillmore JD. Safety and efficacy of risk-adapted cyclophosphamide, thalidomide, and dexamethasone in systemic AL amyloidosis. Blood. 2007; 109(2):457-64. Google Scholar

	Palladini G, Perfetti V, Obici L, Caccialanza R, Semino A, Adami F. Association of melphalan and high-dose dexamethasone is effective and well tolerated in patients with AL (primary) amyloidosis who are ineligible for stem cell transplantation. Blood. 2004; 103(8):2936-8. Google Scholar

	Goodman HJB, Lachmann HJ, Bradwell AR, Hawkins PN. Intermediate Dose Intravenous Melphalan and Dexamethasone Treatment in 144 Patients with Systemic AL Amyloidosis. Blood. 2004; 104(11):755. Google Scholar

	Goodman H, Wechalekar A, Lachmann H, Bradwell A, Hawkins P. Clonal diseaes response and clinical outcome in 229 patients with AL myloidosis treated with VAD-like chemotherapy. Haematologica. 2005; 90(s1):201. Google Scholar




                                                        

                                                    

                                                    
                                                        


                                                                                                                                                                        


                                                                                                                                                                                    
                                                                Data Supplements
                                                                    
	    


            

    
        2011_040493-Contributions.pdf


	    


            

    
        2011_040493-Disclosures.pdf




                                                            

                                                                                                                    

                                                                                                                
                                                            Figures & Tables
                                                        



                                                    

                                                    
                                                        
                                                            Article Information

                                                              



                                                                                                                        
                                                                
                                                                                                                                        
                                                                                                                                                    Vol. 96 No. 7 (2011): July, 2011 : Letters to the Editor
                                                                                                                                                

                                                                





                                                                
                                                                
                                                                    
                                                                         
                                                                    

                                                                

                                                                                                                                                                                                
                                                                                                                                         
                                                                        DOI
                                                                    

                                                                    
                                                                    
                                                                        
                                                                                                                                                                                                                                    https://doi.org/10.3324/haematol.2011.040493
                                                                        


                                                                                                                                            

                                                                                                                                    

                                                            

                                                            
                                                                                                                        
                                                            

                                                                                                                        
                                                                
                                                                    Pubmed
                                                                

                                                                
                                                                    
                                                                        21606171
                                                                    
                                                                

                                                            

                                                                                                                                                                                    
                                                                
                                                                    Pubmed Central
                                                                

                                                                
                                                                    
                                                                        PMC3128232
                                                                    
                                                                

                                                            

                                                                                                                        
                                                                
                                                                     
                                                                

                                                            

                                                                                                                        
                                                                
                                                                    Published
                                                                

                                                                
                                                                    2011-07-01
                                                                

                                                            

                                                                                                                        
                                                            
                                                                
                                                                    
                                                                        Published By
                                                                    


                                                                    
                                                                        Ferrata Storti Foundation, Pavia, Italy
                                                                    

                                                                


                                                                
                                                                    
                                                                        Print ISSN
                                                                    

                                                                    
                                                                        0390-6078
                                                                    

                                                                

                                                                
                                                                    
                                                                        Online ISSN
                                                                    

                                                                    
                                                                        1592-8721
                                                                    

                                                                

                                                                
                                                                    
                                                                         
                                                                    

                                                                

                                                            

                                                        




                                                                                                                
                                                                                                                                                                                    



                                                                                                                        
                                                                Article Usage

                                                            

                                                            


    
        Online Views

        520

    

    
        PDF Downloads

        108

    





    
    



            

        Statistics from Altmetric.com



        
            
                No Data
            

        





    

    





                                                            

                                                        

                                                    


                                                

                                                                                                
                                                    
                                                        
    	
            
                
            
        
	
                            
    

        



            
    
    
    
    
                        
	
            
                
            
        
	

            
                
            
        
	
        
        
    


                    



                                                    

                                                

                                            

                                        

                                                                                



                                            
                                                
                                                                                    
                    
                    
                        
                    

                
                                                


                                                
                                                                                    
                    
                        
                        
                            
                        

                    

                
                                                


                                                
                                                    
                                                                                                            
                                                
                                                
                                                                                                        
                                                




                                            


                                        

                                                                        

                            

                            
    
        
            
                How to Cite

                
                    ×
                
            

            
    
        
                        
            
                
                    
  1. 
Ashutosh D. Wechalekar, Julian D. Gillmore, Nancy Wassef, Helen J. Lachmann, Carol Whelan, Philip N. Hawkins. Abnormal N-terminal fragment of brain natriuretic peptide in patients with light chain amyloidosis without cardiac involvement at presentation is a risk factor for development of cardiac amyloidosis. Haematologica 2011;96(7):1079-1080; https://doi.org/10.3324/haematol.2011.040493.





                

                

                
                
  Copy Citation
  
  

                
                

                
                Choose Citation Format
                


                                        
                        	
                                
                                    Chicago
                                
                            
	
                                
                                    Harvard
                                
                            
	
                                
                                    Vancouver
                                
                            
	
                                
                                    Haematologica
                                
                            


                                                
                            Download Citation

                        

                        	
                                
                                    
                                    Endnote/Zotero/Mendeley (RIS)
                                
                            
	
                                
                                    
                                    BibTeX
                                
                            


                                            

                

            

        

    

    
            

        

    


                            
    
        
            
                Share Article

                
                    ×
                
            

            
                
                

                    
                        
                        
                            
                                Copy URL
                            
                        
                    

                

                
                
         

           
                

            

        

    



                                                                    
    
        
            
                Request Permissions

                
                    ×
                
            

            
                
                
                    To create an adaptation, translation, or derivative of the
                        original work, for commercial e-prints and printed articles further permission is
                        required.
 For
                        information contact: marketing@haematologica.org


                                        
                    Other types of copyright management, can be agreed with the Editorial office.



                

            

        

    


            
                        
    


 







  










    
        
            

            				
                                                                    
                                
					
Navigate

	Home
	Current issue
	Early view
	Archive
	About Haematologica
	Editorial Team
	Our policies





For Authors

	Author Guidelines
	Submit Manuscript
	Track Manuscript


For Reviewers

	Reviewer Guidelines
	Access Your Profile
	Access Your Tasks





For Advertisers

	Informations For Advertising


Education

	Review Articles
	Guidelines Articles


Privacy

	Cookie Policy
	Newsletter Privacy Policy
	Privacy Policy





More

	Rights & Permissions


	Web design
	Development



                                
                                    
                                
                                
                                
                                
                                
                                    
                                
                                


Copyright © 2023 by the Ferrata Storti Foundation | Web design ￫ | Development ￫


ISSN 0390-6078 print | ISSN 1592-8721 online
 





				

			                        

        

    

   
















 

