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ZUSAMMENFASSUNG

        
Die Kalziphylaxie ist eine seltene, mit hoher Mortalität assoziierte Erkrankung der Haut, die hauptsächlich bei Patienten mit fortgeschrittenen Nierenerkrankungen bzw. im Dialysestadium auftritt. Sie ist charakterisiert durch ausgesprochen schmerzhafte, nekrotisierende kutane Ulzerationen. Histomorphologische Kennzeichen sind vor allem ubiquitäre Verkalkungen der Media kleiner Arteriolen und gelegentlich auch in den angrenzenden Geweben. Zu den Differenzialdiagnosen gehören vaskulitische Hautveränderungen, Pyoderma gangraenosum, diabetische Ulzerationen und Cholesterinembolien. Hier geben aber die Patientenanamnese (Niereninsuffizienz, Dialyse, sowie der Einsatz von Vitamin K-Antagonisten) und die Schmerzhaftigkeit wesentliche Hinweise in Richtung Kalziphylaxie. Anfangs bestand die Vermutung, dass die Kalziphylaxie ursächlich einem schweren Hyperparathyreoidismus zugeordnet werden müsse, Registeranalysen haben diese Auffassung aber deutlich relativiert. Vielmehr scheinen Faktoren wie eine überschießende Kalzium- und Phosphatbilanz, ein adynamer Knochenstoffwechsel, Entzündungsprozesse, Verkalkungshemmermangel und therapeutischer Vitamin-K-Antagonismus als Trigger eine kausale Rolle zu spielen. Die aktuellen therapeutischen Ansätze (Natrium-Thiosulfat, Vitamin K2, ggf. Bisphosphonate, ggf. Kalzimimetika oder Parathyreoidektomie) werden möglicherweise mittelfristig um SNF472 (parenterales Phytat), einem pyrophosphatähnlichen Hexaphosphat, ergänzt, das aktuell in prospektiven Studien in der Indikation der Kalziphylaxiebehandlung evaluiert wird.

      






Publication History

Article published online:
12 December 2022



© 2022. Thieme. All rights reserved.

Georg Thieme Verlag KG
Rüdigerstraße 14, 70469 Stuttgart, Germany


 




	
Literatur


	
1 
          
            Nigwekar SU, 
          
          
            Thadhani R, 
          
          
            Brandenburg VM. 
          
        Calciphylaxis. N Engl J Med 2018; 378: 1704-1714 DOI: 10.1056/NEJMra1505292. 





CrossrefPubMedGoogle Scholar





	
2 
          
            Nigwekar SU, 
          
          
            Wolf M, 
          
          
            Sterns RH. 
          
          et al 
        Calciphylaxis from nonuremic causes: a systematic review. Clin J Am Soc Nephrol 2008; 03: 1139-1143 DOI: 10.2215/CJN.00530108. 





CrossrefPubMedGoogle Scholar





	
3 
          
            Selye H. 
          
        The dermatologic implications of stress and calciphylaxis. J Invest Dermatol 1962; 39: 259-275 DOI: 10.1038/jid.1962.111. 





CrossrefPubMedGoogle Scholar





	
4 
          
            Coates T, 
          
          
            Kirkland GS, 
          
          
            Dymock RB. 
          
          et al 
        Cutaneous necrosis from calcific uremic arteriolopathy. Am J Kidney Dis 1998; 32: 384-391 DOI: 10.1053/ajkd.1998.v32.pm9740153. 





CrossrefPubMedGoogle Scholar





	
5 
          
            Fine A, 
          
          
            Zacharias J. 
          
        Calciphylaxis is usually non-ulcerating: risk factors, outcome and therapy. Kidney Int 2002; 61: 2210-2217 DOI: 10.1046/j.1523-1755.2002.00375.x. 





CrossrefPubMedGoogle Scholar





	
6 
          
            Llach F, 
          
          
            Velasquez Forero F. 
          
        Secondary hyperparathyroidism in chronic renal failure: pathogenic and clinical aspects. Am J Kidney Dis 2001; 38 (Suppl. 05) S20-S33 DOI: 10.1053/ajkd.2001.28113. 





CrossrefPubMedGoogle Scholar





	
7 
          
            Block GA. 
          
        Control of serum phosphorus: implications for coronary artery calcification and calcific uremic arteriolopathy (calciphylaxis). Curr Opin Nephrol Hypertens 2001; 10: 741-747 DOI: 10.1097/00041552-200111000-00003. 





CrossrefPubMedGoogle Scholar





	
8 Case records of the Massachusetts General Hospital. Weekly clinicopathological exercises. Case 31–2001. A 70-year-old woman with end-stage renal disease and cutaneous ulcers. New Engl J Med 345: 1119-1124 DOI: 10.1056/NEJMcpc312001. 





CrossrefPubMed





	
9 
          
            Itani M, 
          
          
            Matesan M, 
          
          
            Behnia S. 
          
          et al 
        Calciphylaxis on bone scan: correlation between molecular and cross-sectional findings. Radiol Case Rep 2016; 12: 175-178 DOI: 10.1016/j.radcr.2016.11.027. 





CrossrefPubMedGoogle Scholar





	
10 
          
            Nigwekar SU, 
          
          
            Zhao S, 
          
          
            Wenger J. 
          
          et al 
        A nationally representative study of calcific uremic arteriolopathy risk factors. J Am Soc Nephrol 2016; 27: 3421-3429 DOI: 10.1681/ASN.2015091065. 





CrossrefPubMedGoogle Scholar





	
11 
          
            Ketteler M, 
          
          
            Schlieper G, 
          
          
            Floege J. 
          
        Calcification and cardiovascular health: new insights into an old phenomenon. Hypertension 2006; 47: 1027-1034 DOI: 10.1161/01.HYP.0000219635.51844.da. 





CrossrefPubMedGoogle Scholar





	
12 
          
            Murshed M, 
          
          
            Schinke T, 
          
          
            McKee MD. 
          
          et al 
        Extracellular matrix mineralization is regulated locally; different roles of two gla-containing proteins. J Cell Biol 2004; 165: 625-630 DOI: 10.1083/jcb.200402046. 





CrossrefPubMedGoogle Scholar





	
13 
          
            Luo G, 
          
          
            Ducy P, 
          
          
            McKee MD. 
          
          et al 
        Spontaneous calcification of arteries and cartilage in mice lacking matrix GLA protein. Nature 1997; 386: 78-81 DOI: 10.1038/386078a0. 





CrossrefPubMedGoogle Scholar





	
14 
          
            Price PA, 
          
          
            Faus SA, 
          
          
            Williamson MK. 
          
          et al 
        Warfarin causes rapid calcification of the elastic lamellae in rat arteries and heart valves. Arterioscler Thromb Vasc Biol 1998; 18: 1400-1407 DOI: 10.1161/01.atv.18.9.1400. 





CrossrefPubMedGoogle Scholar





	
15 
          
            Schurgers LJ, 
          
          
            Spronk HM, 
          
          
            Soute BA. 
          
          et al 
        Regression of warfarin-induced medial elastocalcinosis by high intake of vitamin K in rats. Blood 2007; 109: 2823-2831 DOI: 10.1182/blood-2006-07-035345. 





CrossrefPubMedGoogle Scholar





	
16 
          
            Hayashi M, 
          
          
            Takamatsu I, 
          
          
            Kanno Y. 
          
          et al 
        A case-control study of calciphylaxis in Japanese end-stage renal disease patients. Nephrol Dial Transplant 2012; 27: 1580-1584 DOI: 10.1093/ndt/gfr658. 





CrossrefPubMedGoogle Scholar





	
17 
          
            Brandenburg VM, 
          
          
            Kramann R, 
          
          
            Rothe H. 
          
          et al 
        Calcific uraemic arteriolopathy (calciphylaxis): data from a large nationwide registry. Nephrol Dial Transplant 2017; 32: 126-132 DOI: 10.1093/ndt/gfv438. 





CrossrefPubMedGoogle Scholar





	
18 
          
            Schlieper G, 
          
          
            Westenfeld R, 
          
          
            Krüger T. 
          
          et al 
        Circulating nonphosphorylated carboxylated matrix gla protein predicts survival in ESRD. J Am Soc Nephrol 2011; 22: 387-395 DOI: 10.1681/ASN.2010040339. 





CrossrefPubMedGoogle Scholar





	
19 
          
            Ketteler M. 
          
        Fetuin-A and extraosseous calcification in uremia. Curr Opin Nephrol Hypertens 2005; 14: 337-342 DOI: 10.1097/01.mnh.0000172719.26606.6f. 





CrossrefPubMedGoogle Scholar





	
20 
          
            Schäfer C, 
          
          
            Heiss A, 
          
          
            Schwarz A. 
          
          et al 
        The serum protein alpha 2-Heremans-Schmid glycoprotein/fetuin-A is a systemically acting inhibitor of ectopic calcification. J Clin Invest 2003; 112: 357-366 DOI: 10.1172/JCI17202. 





CrossrefPubMedGoogle Scholar





	
21 
          
            Ketteler M, 
          
          
            Bongartz P, 
          
          
            Westenfeld R. 
          
          et al 
        Association of low fetuin-A (AHSG) concentrations in serum with cardiovascular mortality in patients on dialysis: a cross-sectional study. Lancet 2003; 361: 827-833 DOI: 10.1016/S0140-6736(03)12710-9. 





CrossrefPubMedGoogle Scholar





	
22 
          
            van der Sluis IM, 
          
          
            Boot AM, 
          
          
            Vernooij M. 
          
          et al 
        Idiopathic infantile arterial calcification: clinical presentation, therapy and long-term follow-up. Eur J Pediatr 2006; 165: 590-593 DOI: 10.1007/s00431-006-0146-8. 





CrossrefPubMedGoogle Scholar





	
23 
          
            Cicone JS, 
          
          
            Petronis JB, 
          
          
            Embert CD. 
          
          et al 
        Successful treatment of calciphylaxis with intravenous sodium thiosulfate. Am J Kidney Dis 2004; 43: 1104-1108 DOI: 10.1053/j.ajkd.2004.03.018. 





CrossrefPubMedGoogle Scholar





	
24 
          
            Nigwekar SU, 
          
          
            Brunelli SM, 
          
          
            Meade D. 
          
          et al 
        Sodium thiosulfate therapy for calcific uremic arteriolopathy. Clin J Am Soc Nephrol 2013; 08: 1162-1170 DOI: 10.2215/CJN.09880912. 





CrossrefPubMedGoogle Scholar





	
25 
          
            Torregrosa JV, 
          
          
            Durán CE, 
          
          
            Barros X. 
          
          et al 
        Successful treatment of calcific uraemic arteriolopathy with bisphosphonates. Nefrologia 2012; 32: 329-334 DOI: 10.3265/Nefrologia.pre2012.Jan.11137. 





CrossrefPubMedGoogle Scholar





	
26 
          
            Shiraishi N, 
          
          
            Kitamura K, 
          
          
            Miyoshi T. 
          
          et al 
        Successful treatment of a patient with severe calcific uremic arteriolopathy (calciphylaxis) by etidronate disodium. Am J Kidney Dis 2006; 48: 151-154 DOI: 10.1053/j.ajkd.2006.04.062. 





CrossrefPubMedGoogle Scholar





	
27 
          
            Perelló J, 
          
          
            Ferrer MD, 
          
          
            Del Mar Pérez M. 
          
          et al 
        Mechanism of action of SNF472, a novel calcification inhibitor to treat vascular calcification and calciphylaxis. Br J Pharmacol 2020; 177: 4400-4415 DOI: 10.1111/bph.15163. 





CrossrefPubMedGoogle Scholar





	
28 
          
            Raggi P, 
          
          
            Bellasi A, 
          
          
            Bushinsky D. 
          
          et al 
        Slowing progression of cardiovascular calcification with SNF472 in patients on hemodialysis: results of a randomized phase 2b study. Circulation 2020; 141: 728-739 DOI: 10.1161/CIRCULATIONAHA.119.044195. 





CrossrefPubMedGoogle Scholar





	
29 
          
            Bushinsky DA, 
          
          
            Raggi P, 
          
          
            Bover J. 
          
          et al 
        Effects of myo-inositol hexaphosphate (SNF472) on bone mineral density in patients receiving hemodialysis: an analysis of the randomized,pPlacebo-Controlled CaLIPSO Study. Clin J Am Soc Nephrol 2021; 16: 736-745 DOI: 10.2215/CJN.16931020. 





CrossrefPubMedGoogle Scholar





	
30 
          
            Sinha S, 
          
          
            Gould LJ, 
          
          
            Nigwekar SU. 
          
          et al 
        The CALCIPHYX-study: a randomized, double-blind, Placebo-controlled Phase 3 clinical trial of SNF472 for the treatment of calciphylaxis. Clin Kidney J 2021; 15: 136-144 DOI: 10.1093/ckj/sfab117. 





CrossrefPubMedGoogle Scholar










 









    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 54.165.87.200
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  