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Abstract


Up to 15% of Duchenne's muscular dystrophy (DMD) is caused by nonsense mutations (nm-DMD). In this study, we aimed to evaluate the age at diagnosis, presentations, and diagnostic approach in 43 nm-DMD boys. The mean age at presentation and diagnosis was 3 years and 4 years, respectively. Presenting signs or symptoms were asymptomatic creatine kinase (CK) elevation (40%), muscle weakness (30%), motor delay (18%), and walking difficulties (12%). Multiplex polymerase chain reaction (PCR) of the most commonly deleted exons were negative (n = 17), and muscle biopsy was consistent with dystrophinopathy (n = 24). In all patients, multiplex ligation-dependent probe amplification (MLPA) followed by direct sequencing of all exons, revealed nm-DMD. Mean age at genetic diagnosis was 6 years 8 months. Patients were evaluated in two-time periods, between 2006 and 2011 (Group I: n = 10) and 2011 and 2017 (Group II: n = 33). The mean age at diagnosis/genetic confirmation in Group I and in Group II was 3 years 9 months/10 years, and 4 years 1 month/5 years 9 months, respectively. Most frequently performed first step diagnostic tests in Group I and Group II were muscle biopsy and MLPA.


Our study reflects the change in the age at genetic diagnosis and diagnostic approach to nm-DMD depending on the advances and availability of genetic testing.






        

Keywords

Duchenne's muscular dystrophy - 
molecular diagnosis - 
nonsense mutation - 
diagnostic approach
      




 




	
References


	
1 

Wong SH, 


McClaren BJ, 


Archibald AD. 

, et al.  A mixed methods study of age at diagnosis and diagnostic odyssey for Duchenne muscular dystrophy. Eur J Hum Genet 2015; 23 (10) 1294-1300 





PubMedGoogle Scholar





	
2 

Koeks Z, 


Bladen CL, 


Salgado D. 

, et al.  Clinical outcomes in Duchenne muscular dystrophy: a study of 5345 patients from the TREAT-NMD DMD global database. J Neuromuscul Dis 2017; 4 (04) 293-306 



Google Scholar





	
3 

van Ruiten HJ, 


Straub V, 


Bushby K, 


Guglieri M. 

Improving recognition of Duchenne muscular dystrophy: a retrospective case note review. Arch Dis Child 2014; 99 (12) 1074-1077 





CrossrefPubMedGoogle Scholar





	
4 

Mirski KT, 


Crawford TO. 

Motor and cognitive delay in Duchenne muscular dystrophy: implication for early diagnosis. J Pediatr 2014; 165 (05) 1008-1010 





CrossrefPubMedGoogle Scholar





	
5 

Ciafaloni E, 


Fox DJ, 


Pandya S. 

, et al.  Delayed diagnosis in duchenne muscular dystrophy: data from the muscular dystrophy surveillance, tracking, and research network (MD STARnet). J Pediatr 2009; 155 (03) 380-385 





CrossrefPubMedGoogle Scholar





	
6 

Birnkrant DJ, 


Bushby K, 


Bann CM. 

, et al; DMD Care Considerations Working Group.  Diagnosis and management of Duchenne muscular dystrophy, part 1: diagnosis, and neuromuscular, rehabilitation, endocrine, and gastrointestinal and nutritional management. Lancet Neurol 2018; 17 (03) 251-267 





CrossrefPubMedGoogle Scholar





	
7 

Birnkrant DJ, 


Bushby K, 


Bann CM. 

, et al; DMD Care Considerations Working Group.  Diagnosis and management of Duchenne muscular dystrophy, part 2: respiratory, cardiac, bone health, and orthopaedic management. Lancet Neurol 2018; 17 (04) 347-361 





CrossrefPubMedGoogle Scholar





	
8 

Guglieri M, 


Bushby K. 

Molecular treatments in Duchenne muscular dystrophy. Curr Opin Pharmacol 2010; 10 (03) 331-337 





CrossrefPubMedGoogle Scholar





	
9 

Muntoni F, 


Cross JH. 

Paediatric neurology: from molecular mechanisms to targeted treatments. Lancet Neurol 2015; 14 (01) 16-18 





CrossrefPubMedGoogle Scholar





	
10 

Beggs AH, 


Koenig M, 


Boyce FM, 


Kunkel LM. 

Detection of 98% of DMD/BMD gene deletions by polymerase chain reaction. Hum Genet 1990; 86 (01) 45-48 





PubMedGoogle Scholar





	
11 

Ferlini A, 


Neri M, 


Gualandi F. 

The medical genetics of dystrophinopathies: molecular genetic diagnosis and its impact on clinical practice. Neuromuscul Disord 2013; 23 (01) 4-14 





CrossrefPubMedGoogle Scholar





	
12 

Abbs S, 


Tuffery-Giraud S, 


Bakker E, 


Ferlini A, 


Sejersen T, 


Mueller CR. 

Best practice guidelines on molecular diagnostics in Duchenne/Becker muscular dystrophies. Neuromuscul Disord 2010; 20 (06) 422-427 





CrossrefPubMedGoogle Scholar





	
13 

Laing NG, 


Davis MR, 


Bayley K, 


Fletcher S, 


Wilton SD. 

Molecular diagnosis of duchenne muscular dystrophy: past, present and future in relation to implementing therapies. Clin Biochem Rev 2011; 32 (03) 129-134 





PubMedGoogle Scholar





	
14 

Bello L, 


Pegoraro E. 

Genetic diagnosis as a tool for personalized treatment of Duchenne muscular dystrophy. Acta Myol 2016; 35 (03) 122-127 





PubMedGoogle Scholar





	
15 

Crone M, 


Mah JK. 

Current and emerging therapies for Duchenne muscular dystrophy. Curr Treat Options Neurol 2018; 20 (08) 31 





CrossrefPubMedGoogle Scholar





	
16 

Ryan NJ. 

Ataluren: first global approval. Drugs 2014; 74 (14) 1709-1714 





CrossrefPubMedGoogle Scholar





	
17 

Bushby K, 


Finkel R, 


Wong B. 

, et al; PTC124-GD-007-DMD STUDY GROUP.  Ataluren treatment of patients with nonsense mutation dystrophinopathy. Muscle Nerve 2014; 50 (04) 477-487 





CrossrefPubMedGoogle Scholar





	
18 

McDonald CM, 


Campbell C, 


Torricelli RE. 

, et al; Clinical Evaluator Training Group; ACT DMD Study Group.  Ataluren in patients with nonsense mutation Duchenne muscular dystrophy (ACT DMD): a multicentre, randomised, double-blind, placebo-controlled, phase 3 trial. Lancet 2017; 390 (10101): 1489-1498 





CrossrefPubMedGoogle Scholar





	
19 

D'Amico A, 


Catteruccia M, 


Baranello G. 

, et al.  Diagnosis of Duchenne muscular dystrophy in Italy in the last decade: critical issues and areas for improvements. Neuromuscul Disord 2017; 27 (05) 447-451 





CrossrefPubMedGoogle Scholar





	
20 

Haliloglu G, 


Karaduman A, 


Topaloglu H. 

Diagnosis of Duchenne muscular dystrophy in Italy in the last decade: critical issues and areas for improvements. Neuromuscul Disord 2017; 27 (10) 973 





CrossrefPubMedGoogle Scholar





	
21 

Mohammed F, 


Elshafey A, 


Al-Balool H. 

, et al.  Mutation spectrum analysis of Duchenne/Becker muscular dystrophy in 68 families in Kuwait: The era of personalized medicine. PLoS One 2018; 13 (05) e0197205 





CrossrefPubMedGoogle Scholar










 









    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 44.223.49.142
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  