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Abstract


The pregnancy outcomes in women with gestational diabetes mellitus (GDM) and ‘overt diabetes in pregnancy’ were compared and the need for further subclassification was investigated with respect to postpartum outcome risk. Data from 944 women who had been uniformly diagnosed as having GDM in Munich, Germany, between 1998 and 2010, were re-classified into GDM and ‘overt diabetes in pregnancy’. Pregnancy related outcomes in the offspring were derived from Bavarian birth registry data. Classification and regression trees were used to identify further GDM sub-phenotypes. In total, 88 women (9.3%) were re-classified as having ‘overt diabetes in pregnancy’. Compared to women with GDM, women with ‘overt diabetes in pregnancy’ used insulin more frequently, and were at increased risk for large for gestational age infants [odds ratio 2.50 (95% confidence interval 1.02, 6.13)], preterm delivery [odds ratio 3.28 (1.02, 10.50)], and low APGAR-score at 5 min [odds ratio 12.70 (1.58, 102.2)]. In the 856 women with GDM, classification and regression tree analyses provided further risk stratification in that a combination of fasting glucose>5.3 mmol/l and 1-h glucose>11.1 mmol/l at GDM diagnosis predicted insulin requirement [OR 5.57 (3.75, 8.27) compared to the rest], and maternal body mass index (BMI)≥35 kg/m2 predicted large for gestational age status. The new differentiation between GDM and ‘overt diabetes in pregnancy’ is a first step towards refining classification relevant to fetal and maternal postpartum risk. A combination of glucose levels and maternal BMI at diagnosis of GDM may provide further improvement.





[bookmark: N10CE5]
Key words

gestational diabetes - 
diabetes in pregnancy - 
pregnancy outcomes - 
insulin treatment





 

[bookmark: ]

[bookmark: N10FE6]
	
References


	
[bookmark: R2015-06-0193-0001]1 Metzger BE, Gabbe SG, Persson B, Buchanan TA, Catalano PA, Damm P, Dyer AR, Leiva A, Hod M, Kitzmiler JL, Lowe LP, McIntyre HD, Oats JJ, Omori Y, Schmidt MI. International association of diabetes and pregnancy study groups recommendations on the diagnosis and classification of hyperglycemia in pregnancy. Diabetes Care 2010; 33: 676-682 



Google Scholar





	
[bookmark: R2015-06-0193-0002]2 
American Diabetes Association
. Diagnosis and classification of diabetes mellitus. Diabetes Care 2011; 34 (Suppl. 01) S62-S69 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2015-06-0193-0003]3 Diagnostic Criteria and Classification of Hyperglycaemia First Detected in Pregnancy. Geneva: World Health Organization; 2013: 1-63 





Google Scholar





	
[bookmark: R2015-06-0193-0004]4 Wong T, Ross GP, Jalaludin BB, Flack JR. The clinical significance of overt diabetes in pregnancy. Diabetic Med 2013; 30: 468-474 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2015-06-0193-0005]5 
American Diabetes Association
. Clinical practice recommendations 1997. Diabetes Care 1997; 20 (Suppl. 01) S1-S70 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2015-06-0193-0006]6 Beyerlein A, Schiessl B, Lack N, von Kries R. Associations of gestational weight loss with birth-related outcome: a retrospective cohort study. BJOG 2011; 118: 55-61 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2015-06-0193-0007]7 Voigt M, Schneider KT, Jahrig K. Analysis of a 1992 birth sample in Germany. 1: New percentile values of the body weight of newborn infants. Geburtshilfe Frauenheilkd 1996; 56: 550-558 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R2015-06-0193-0008]8 Lausen BSW, Schumacher M. Computational Statistics. In: Classification and regression trees (CART) used for the exploration of prognostic factors measured on different scales. Dirschedl P. (ed.).  Heidelberg, Germany: Physica-Verlag; 1994: 483-497 





Google Scholar





	
[bookmark: R2015-06-0193-0009]9 Lobner K, Knopff A, Baumgarten A, Mollenhauer U, Marienfeld S, Garrido-Franco M, Bonifacio E, Ziegler AG. Predictors of postpartum diabetes in women with gestational diabetes mellitus. Diabetes 2006; 55: 792-797 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2015-06-0193-0010]10 Sugiyama T, Saito M, Nishigori H, Nagase S, Yaegashi N, Sagawa N, Kawano R, Ichihara K, Sanaka M, Akazawa S, Anazawa S, Waguri M, Sameshima H, Hiramatsu Y, Toyoda N. Comparison of pregnancy outcomes between women with gestational diabetes and overt diabetes first diagnosed in pregnancy: a retrospective multi-institutional study in Japan. Diabetes Res Clin Pract 2014; 103: 20-25 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2015-06-0193-0011]11 Toschke AM, Beyerlein A, von Kries R. Children at high risk for overweight: a classification and regression trees analysis approach. Obes Res 2005; 13: 1270-1274 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2015-06-0193-0012]12 Beyerlein A, Kusian D, Ziegler AG, Schaffrath-Rosario A, von Kries R. Classification tree analyses reveal limited potential for early targeted prevention against childhood overweight. Obesity (Silver Spring, Md) 2014; 22: 512-517 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2015-06-0193-0013]13 Boerschmann H, Pfluger M, Henneberger L, Ziegler AG, Hummel S. Prevalence and predictors of overweight and insulin resistance in offspring of mothers with gestational diabetes mellitus. Diabetes Care 2010; 33: 1845-1849 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2015-06-0193-0014]14 Rasmussen KM, Yaktine AL. (ed.). Institute of Medicine (US) and National Research Council (US) Committee to Reexamine IOM Pregnancy Weight Guidelines. Weight Gain During Pregnancy: Reexamining the Guidelines. Washington (DC): National Academies Press (US); 2009: 1-2 














 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 18.209.48.250
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  