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                    Abstract
Purpose
The aim of the presented study was to evaluate the prevalence of isolated hyperthyrotropinemia (IH) in obese children and the relation between anthropometric and metabolic parameters.
Methods
Hospital records of the children, who presented to the Pediatric Endocrinology outpatient clinic of our institution with obesity, and age and gender-matched healthy children, who had undergone thyroid function test for any reason were retrospectively reviewed.
Results
The prevalence of IH was significantly higher in the obese group than in the controls (9.2 and 3.8 %, respectively). Body mass index-standard deviation score (BMI-SDS), thyroid-stimulating hormone (TSH), lipid parameters were significantly different in the obese group than in the control group. A positive correlation between TSH and BMI-SDS and negative correlation between TSH and free T4 (fT4) levels were found in obese subjects. Stepwise multiple linear regression analysis confirmed that BMI-SDS, fT4 and triglyceride levels were the strongest independent variables correlated with TSH level in obese subjects (r
                  2 = 0.046, p = 0.001).
Conclusions
IH prevalence is higher in obese children as compared to healthy children and the increase in TSH level correlates negatively with serum fT4 and positively with BMI-SDS and triglyceride levels in obese children.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The effect of obesity-related allostatic changes on cardio-metabolic risk in euthyroid children
                                        
                                    

                                    
                                        Article
                                        
                                         20 August 2022
                                    

                                

                                A. Tropeano, D. Corica, … M. Wasniewska

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Thyroid Function in Obese Children and Adolescents and Its Association with Anthropometric and Metabolic Parameters
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2016
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Thyroid function, sensitivity to thyroid hormones, and metabolic syndrome in euthyroid children and adolescents with Down syndrome
                                        
                                    

                                    
                                        Article
                                        
                                         11 April 2023
                                    

                                

                                V. Calcaterra, A. Gazzarri, … G. Zuccotti

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Ebbeling CB, Pawlak DB, Ludwig DS (2002) Childhood obesity: public-health crisis, common sense cure. Lancet 360(9331):473–482. doi:10.1016/S0140-6736(02)09678-2
                
Article 
    PubMed 
    
                    Google Scholar 
                

	Bona G, Prodam F, Monzani A (2013) Subclinical hypothyroidism in children: natural history and when to treat. J Clin Res Pediatr Endocrinol 5(Suppl 1):23–28. doi:10.4274/jcrpe.851
                
PubMed Central 
    PubMed 
    
                    Google Scholar 
                

	Iacobellis G, Ribaudo MC, Zappaterreno A, Iannucci CV, Leonetti F (2005) Relationship of thyroid function with body mass index, leptin, insulin sensitivity and adiponectin in euthyroid obese women. Clin Endocrinol 62(4):487–491. doi:10.1111/j.1365-2265.2005.02247.x
                
Article 
    CAS 
    
                    Google Scholar 
                

	Reinehr T, Andler W (2002) Thyroid hormones before and after weight loss in obesity. Arch Dis Child 87(4):320–323
Article 
    CAS 
    PubMed Central 
    PubMed 
    
                    Google Scholar 
                

	Reinehr T, de Sousa G, Andler W (2006) Hyperthyrotropinemia in obese children is reversible after weight loss and is not related to lipids. J Clin Endocrinol Metab 91(8):3088–3091. doi:10.1210/jc.2006-0095
                
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Stichel H, l’Allemand D, Gruters A (2000) Thyroid function and obesity in children and adolescents. Horm Res 54(1):14–19
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Tagliaferri M, Berselli ME, Calo G, Minocci A, Savia G, Petroni ML, Viberti GC, Liuzzi A (2001) Subclinical hypothyroidism in obese patients: relation to resting energy expenditure, serum leptin, body composition, and lipid profile. Obes Res 9(3):196–201. doi:10.1038/oby.2001.21
                
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Reinehr T (2010) Obesity and thyroid function. Mol Cell Endocrinol 316(2):165–171. doi:10.1016/j.mce.2009.06.005
                
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Rotondi M, Leporati P, La Manna A, Pirali B, Mondello T, Fonte R, Magri F, Chiovato L (2009) Raised serum TSH levels in patients with morbid obesity: is it enough to diagnose subclinical hypothyroidism? Eur J Endocrinol/Eur Fed Endocr Soc 160(3):403–408. doi:10.1530/EJE-08-0734
                
Article 
    CAS 
    
                    Google Scholar 
                

	Rotondi M, Magri F, Chiovato L (2011) Thyroid and obesity: not a one-way interaction. J Clin Endocrinol Metab 96(2):344–346. doi:10.1210/jc.2010-2515
                
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Cole TJ (1990) The LMS method for constructing normalized growth standards. Eur J Clin Nutr 44(1):45–60
CAS 
    PubMed 
    
                    Google Scholar 
                

	Matthews DR, Hosker JP, Rudenski AS, Naylor BA, Treacher DF, Turner RC (1985) Homeostasis model assessment: insulin resistance and beta-cell function from fasting plasma glucose and insulin concentrations in man. Diabetologia 28(7):412–419
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Valerio G, Licenziati MR, Iannuzzi A, Franzese A, Siani P, Riccardi G, Rubba P (2006) Insulin resistance and impaired glucose tolerance in obese children and adolescents from Southern Italy. Nutr Metab Cardiovasc Dis NMCD 16(4):279–284. doi:10.1016/j.numecd.2005.12.007
                
Article 
    CAS 
    
                    Google Scholar 
                

	Longhi S, Radetti G (2013) Thyroid function and obesity. J Clin Res Pediatr Endocrinol 5(Suppl 1):40–44. doi:10.4274/jcrpe.856
                
PubMed Central 
    PubMed 
    
                    Google Scholar 
                

	D’Adamo E, De Leonibus C, Giannini C, Corazzini V, De Remigis A, Chiarelli F, Mohn A (2012) Thyroid dysfunction in obese pre-pubertal children: oxidative stress as a potential pathogenetic mechanism. Free Radic Res 46(3):303–309. doi:10.3109/10715762.2011.653967
                
Article 
    PubMed 
    
                    Google Scholar 
                

	Emokpae MA, Adeleke SI, Uwumarongie HO (2011) Subclinical hypothyroidism in childhood obesity and its correlation with lipoproteins. Afr J Med Med Sci 40(4):361–365
CAS 
    PubMed 
    
                    Google Scholar 
                

	Grandone A, Santoro N, Coppola F, Calabro P, Perrone L, Del Giudice EM (2010) Thyroid function derangement and childhood obesity: an Italian experience. BMC Endocr Disord 10:8. doi:10.1186/1472-6823-10-8
                
Article 
    PubMed Central 
    PubMed 
    
                    Google Scholar 
                

	Marras V, Casini MR, Pilia S, Carta D, Civolani P, Porcu M, Uccheddu AP, Loche S (2010) Thyroid function in obese children and adolescents. Horm Res Paediatr 73(3):193–197. doi:10.1159/000284361
                
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Shalitin S, Yackobovitch-Gavan M, Phillip M (2009) Prevalence of thyroid dysfunction in obese children and adolescents before and after weight reduction and its relation to other metabolic parameters. Horm Res 71(3):155–161. doi:10.1159/000197872
                
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Aypak C, Turedi O, Yuce A, Gorpelioglu S (2013) Thyroid-stimulating hormone (TSH) level in nutritionally obese children and metabolic co-morbidity. J Pediatr Endocrinol Metab JPEM 26(7–8):703–708. doi:10.1515/jpem-2012-0384
                
CAS 
    
                    Google Scholar 
                

	Reinehr T, Isa A, de Sousa G, Dieffenbach R, Andler W (2008) Thyroid hormones and their relation to weight status. Horm Res 70(1):51–57. doi:10.1159/000129678
                
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Aeberli I, Jung A, Murer SB, Wildhaber J, Wildhaber-Brooks J, Knopfli BH, Zimmermann MB (2010) During rapid weight loss in obese children, reductions in TSH predict improvements in insulin sensitivity independent of changes in body weight or fat. J Clin Endocrinol Metab 95(12):5412–5418. doi:10.1210/jc.2010-1169
                
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Sert A, Pirgon O, Aypar E, Yilmaz H, Odabas D (2013) Subclinical hypothyroidism as a risk factor for the development of cardiovascular disease in obese adolescents with nonalcoholic fatty liver disease. Pediatr Cardiol 34(5):1166–1174. doi:10.1007/s00246-013-0638-z
                
Article 
    PubMed 
    
                    Google Scholar 
                

	Radetti G, Longhi S, Baiocchi M, Cassar W, Buzi F (2012) Changes in lifestyle improve body composition, thyroid function, and structure in obese children. J Endocrinol Invest 35(3):281–285. doi:10.3275/7763
                
CAS 
    PubMed 
    
                    Google Scholar 
                

	Galofre JC, Pujante P, Abreu C, Santos S, Guillen-Grima F, Fruhbeck G, Salvador J (2008) Relationship between thyroid-stimulating hormone and insulin in euthyroid obese men. Ann Nutr Metab 53(3–4):188–194. doi:10.1159/000172981
                
CAS 
    PubMed 
    
                    Google Scholar 
                

	Kim BJ, Kim TY, Koh JM, Kim HK, Park JY, Lee KU, Shong YK, Kim WB (2009) Relationship between serum free T4 (FT4) levels and metabolic syndrome (MS) and its components in healthy euthyroid subjects. Clin Endocrinol 70(1):152–160. doi:10.1111/j.1365-2265.2008.03304.x
                
Article 
    CAS 
    
                    Google Scholar 
                

	Bastemir M, Akin F, Emral R, Alkis E (2007) Impact of insulin sensitivity in relationship with prolactin and thyroid stimulating hormone. Exp Clin Endocrinol Diabetes Off J German Soc Endocrinol German Diabetes Assoc 115(4):257–260. doi:10.1055/s-2007-960492
                
Article 
    CAS 
    
                    Google Scholar 
                

	Maratou E, Hadjidakis DJ, Kollias A, Tsegka K, Peppa M, Alevizaki M, Mitrou P, Lambadiari V, Boutati E, Nikzas D, Tountas N, Economopoulos T, Raptis SA, Dimitriadis G (2009) Studies of insulin resistance in patients with clinical and subclinical hypothyroidism. Eur J Endocrinol/Eur Fed Endocr Soc 160(5):785–790. doi:10.1530/EJE-08-0797
                
Article 
    CAS 
    
                    Google Scholar 
                


Download references




Conflict of interest
I (we) certify that there is no conflict of interest with any financial organization regarding the material discussed in the manuscript.


Author information
Authors and Affiliations
	Division of Pediatric Endocrinology, Department of Pediatrics, University of Dokuz Eylül, Izmir, Turkey
Ahmet Anık, Gönül Çatlı, İhsan Esen, Ayhan Abacı & Ece Böber

	Division of Pediatric Endocrinology, Department of Pediatrics, University of Bilim, Istanbul, Turkey
Atilla Büyükgebiz

	Department of Pediatric Endocrinology, Medical Faculty, Adnan Menderes University, Aydın, 09100, Turkey
Tolga Ünüvar


Authors	Tolga ÜnüvarView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ahmet AnıkView author publications
You can also search for this author in
                        PubMed Google Scholar



	Gönül ÇatlıView author publications
You can also search for this author in
                        PubMed Google Scholar



	İhsan EsenView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ayhan AbacıView author publications
You can also search for this author in
                        PubMed Google Scholar



	Atilla BüyükgebizView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ece BöberView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Tolga Ünüvar.


Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Ünüvar, T., Anık, A., Çatlı, G. et al. Isolated hyperthyrotropinemia in childhood obesity and its relation with metabolic parameters.
                    J Endocrinol Invest 37, 799–804 (2014). https://doi.org/10.1007/s40618-014-0100-y
Download citation
	Received: 08 March 2014

	Accepted: 21 May 2014

	Published: 12 June 2014

	Issue Date: September 2014

	DOI: https://doi.org/10.1007/s40618-014-0100-y


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Isolated hyperthyrotropinemia
	Obesity
	Children








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					34.205.172.146
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    