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                    Abstract
Purpose
Growth hormone deficiency (GHD) is the most common endocrine late effect observed in childhood cancer survivors (CCS) previously submitted to cranial irradiation. Radiation therapy can also increase the risk of second neoplasms (SNs). Since in previous studies GH replacement therapy was associated with increased incidence of neoplasia, we explored the association between SNs and GH replacement therapy in a cohort of CCS with GHD.
Methods
Within the clinical cohort of CCS referred to the Transition Unit for Childhood Cancer Survivors of Turin between November 2001 and December 2012, we considered all patients who developed GHD as a consequence of cancer therapies. GHD was always diagnosed in childhood. To evaluate the quality of data, our cohort was linked to the Childhood Cancer Registry of Piedmont.
Results
GHD was diagnosed in 49 out of 310 CCS included in our clinical cohort. At least one SN was diagnosed in 14 patients, meningioma and basal cell carcinoma being the most common SNs. The cumulative incidence of SNs was similar in GH-treated and -untreated patients (8 SNs out of 26 GH-treated and 6 out of 23 GH-untreated patients; p = 0.331). Age, sex and paediatric cancer type had no impact on SNs development.
Conclusions
In our CCS, GH replacement therapy does not seem to increase the risk of SNs. Anyway, independently from replacement therapy, in these patients we observed an elevated risk of SNs, possibly related to previous radiation therapy, which suggests the need of a close long-term follow-up.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]


Fig. 2[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The EANM guideline on radioiodine therapy of benign thyroid disease
                                        
                                    

                                    
                                        Article
                                         Open access
                                         03 July 2023
                                    

                                

                                Alfredo Campennì, Anca M. Avram, … Luca Giovanella

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Palbociclib in Older Patients with Advanced/Metastatic Breast Cancer: A Systematic Review
                                        
                                    

                                    
                                        Article
                                         Open access
                                         28 March 2024
                                    

                                

                                Etienne Brain, Connie Chen, … Karen A. Gelmon

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Therapy options for adrenal insufficiency and recommendations for the management of adrenal crisis
                                        
                                    

                                    
                                        Article
                                         Open access
                                         04 March 2021
                                    

                                

                                Hanna Nowotny, S. Faisal Ahmed, … On Behalf of Endo ERN (MTG1)

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Howlader N, Noone AM, Krapcho M, Garshell J, Miller D, Altekruse SF, Kosary CL, Yu M, Ruhl J, Tatalovich Z,Mariotto A, Lewis DR, Chen HS, Feuer EJ, Cronin KA (2014) SEER cancer statistics review, 1975–2011, National Cancer Institute. Bethesda, MD. http://seer.cancer.gov/csr/1975_2011/. Accessed 27 May 2014

	Oeffinger KC, Mertens AC, Sklar CA, Kawashima T, Hudson MM, Meadows AT, Friedman DL, Marina N, Hobbie W, Kadan-Lottick NS, Schwartz CL, Leisenring W, Robison LL (2006) Chronic health conditions in adult survivors of childhood cancer. N Engl J Med 355:1572–1582
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Armstrong GT, Stovall M, Robison LL (2010) Long-term effects of radiation exposure among adult survivors of childhood cancer: results from the childhood cancer survivor study. Radiat Res 174:840–850
Article 
    CAS 
    PubMed Central 
    PubMed 
    
                    Google Scholar 
                

	Brignardello E, Felicetti F, Castiglione A, Chiabotto P, Corrias A, Fagioli F, Ciccone G, Boccuzzi G (2013) Endocrine health conditions in adult survivors of childhood cancer: the need for specialized adult-focused follow-up clinic. Eur J Endocrinol 168:465–472
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Felicetti F, Manicone R, Corrias A, Manieri C, Biasin E, Bini I, Boccuzzi G, Brignardello E (2011) Endocrine late effects after total body irradiation in patients who received hematopoietic cell transplantation during childhood: a retrospective study from a single institution. J Cancer Res Clin Oncol 137:1343–1348
Article 
    PubMed 
    
                    Google Scholar 
                

	Mulder RL, Kremer LC, van Santen HM, Ket JL, van Trotsenburg AS, Koning CC, Schouten-van Meeteren AY, Caron HN, Neggers SJ, van Dalen EC (2009) Prevalence and risk factors of radiation-induced growth hormone deficiency in childhood cancer survivors: a systematic review. Cancer Treat Rev 35:616–632
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Rohrer TR, Beck JD, Grabenbauer GG, Fahlbusch R, Buchfelder M, Dörr HG (2009) Late endocrine sequelae after radiotherapy of pediatric brain tumors are independent of tumor location. J Endocrinol Invest 32:294–297
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Reulen RC, Frobisher C, Winter DL, Kelly J, Lancashire ER, Stiller CA, Pritchard-Jones K, Jenkinson HC, Hawkins MM (2011) Long-term risks of subsequent primary neoplasms among survivors of childhood cancer. J Am Med Assoc 305:2311–2319
Article 
    CAS 
    
                    Google Scholar 
                

	Oeffinger KC, Bhatia S (2009) Second primary cancers in survivors of childhood cancer. Lancet 374:1484–1485
Article 
    PubMed 
    
                    Google Scholar 
                

	Travis LB, Ng AK, Allan JM, Pui CH, Kennedy AR, Xu XG, Purdy JA, Applegate K, Yahalom J, Constine LS, Gilbert ES, Boice JD Jr (2012) Second malignant neoplasms and cardiovascular disease following radiotherapy. J Natl Cancer Inst 104:357–370
Article 
    CAS 
    PubMed Central 
    PubMed 
    
                    Google Scholar 
                

	Müller HL, Gebhardt U, Warmuth-Metz M, Pietsch T, Sörensen N, Kortmann RD (2012) Meningioma as second malignant neoplasm after oncological treatment during childhood. Strahlenther Onkol 188:438–441
Article 
    PubMed 
    
                    Google Scholar 
                

	Woodmansee WW, Zimmermann AG, Child CJ, Rong Q, Erfurth EM, Beck-Peccoz P, Blum WF, Robison LL (2013) Incidence of second neoplasm in childhood cancer survivors treated with GH: an analysis of GeNeSIS and HypoCCS. Eur J Endocrinol 168:565–573
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Carel JC, Ecosse E, Landier F, Meguellati-Hakkas D, Kaguelidou F, Rey G, Coste J (2012) Long-term mortality after recombinant growth hormone treatment for isolated growth hormone deficiency or childhood short stature: preliminary report of the French SAGhE study. J Clin Endocrinol Metab 97:416–425
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Gaillard RC, Mattsson AF, Akerblad AC, Bengtsson BÅ, Cara J, Feldt-Rasmussen U, Koltowska-Häggström M, Monson JP, Saller B, Wilton P, Abs R (2012) Overall and cause-specific mortality in GH-deficient adults on GH replacement. Eur J Endocrinol 166:1069–1077
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Armstrong GT, Liu W, Leisenring W, Yasui Y, Hammond S, Bhatia S, Neglia JP, Stovall M, Srivastava D, Robison LL (2011) Occurrence of multiple subsequent neoplasms in long-term survivors of childhood cancer: a report from the childhood cancer survivor study. J Clin Oncol 29:3056–3064
Article 
    PubMed Central 
    PubMed 
    
                    Google Scholar 
                

	Brignardello E, Corrias A, Isolato G, Palestini N, Cordero di Montezemolo L, Fagioli F, Boccuzzi G (2008) Ultrasound screening for thyroid carcinoma in childhood cancer survivors: a case series. J Clin Endocrinol Metab 93:4840–4843
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Mackenzie S, Craven T, Gattamaneni HR, Swindell R, Shalet SM, Brabant G (2011) Long-term safety of growth hormone replacement after CNS irradiation. J Clin Endocrinol Metab 96:2756–3276
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Meadows AT, Friedman DL, Neglia JP, Mertens AC, Donaldson SS, Stovall M, Hammond S, Yasui Y, Inskip PD (2009) Second neoplasms in survivors of childhood cancer: findings from the Childhood Cancer Survivor Study cohort. J Clin Oncol 27:2356–2362
Article 
    PubMed Central 
    PubMed 
    
                    Google Scholar 
                

	Sklar CA, Mertens AC, Mitby P, Occhiogrosso G, Qin J, Heller G, Yasui Y, Robison LL (2002) Risk of disease recurrence and second neoplasms in survivors of childhood cancer treated with growth hormone: a report from the Childhood Cancer Survivor Study. J Clin Endocrinol Metab 87:3136–3141
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Ergun-Longmire B, Mertens AC, Mitby P, Qin J, Heller G, Shi W, Yasui Y, Robison LL, Sklar CA (2006) Growth hormone treatment and risk of second neoplasms in the childhood cancer survivor. J Clin Endocrinol Metab 91:3494–3498
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Clayton PE, Banerjee I, Murray PG, Renehan AG (2011) Growth hormone, the insulin-like growth factor axis, insulin and cancer risk. Nat Rev Endocrinol 7:11–24
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Taylor AJ, Little MP, Winter DL, Sugden E, Ellison DW, Stiller CA, Stovall M, Frobisher C, Lancashire ER, Reulen RC, Hawkins MM (2010) Population-based risks of CNS tumors in survivors of childhood cancer: the British Childhood Cancer Survivor Study. J Clin Oncol 28:5287–5293
Article 
    PubMed 
    
                    Google Scholar 
                

	Friedman DL, Whitton J, Leisenring W, Mertens AC, Hammond S, Stovall M, Donaldson SS, Meadows AT, Robison LL, Neglia JP (2010) Subsequent neoplasms in 5-year survivors of childhood cancer: the Childhood Cancer Survivor Study. J Natl Cancer Inst 102:1083–1095
Article 
    PubMed Central 
    PubMed 
    
                    Google Scholar 
                

	Watt TC, Inskip PD, Stratton K, Smith SA, Kry SF, Sigurdson AJ, Stovall M, Leisenring W, Robison LL, Mertens AC (2012) Radiation-related risk of basal cell carcinoma: a report from the Childhood Cancer Survivor Study. J Natl Cancer Inst 104:1240–1250
Article 
    PubMed Central 
    PubMed 
    
                    Google Scholar 
                


Download references




Acknowledgments
The authors would like to acknowledge U.G.I. (Unione Genitori Italiani contro il tumore dei bambini), for the ongoing support to clinical and research activities of the Transition Unit for Childhood Cancer Survivors, and Dr. Fulvio Lazzarato, for his skilful collaboration in data management. This research did not receive any specific grant from any funding agency in the public, commercial or not-for-profit sector.

                Conflict of interest

                The authors declare that there is no conflict of interest that could be perceived as prejudicing the impartiality of the research reported.

              

Author information
Authors and Affiliations
	Transition Unit for Childhood Cancer Survivors, Department of Oncology, AOU Città della Salute e della Scienza Hospital, Via Cherasco, 15, 10126, Turin, Italy
E. Brignardello, F. Felicetti & N. Fortunati

	Oncological Endocrinology Unit, Department of Oncology, University of Torino, Turin, Italy
F. Felicetti, N. Fortunati & E. Arvat

	Unit of Clinical Epidemiology, University of Torino and Centre for Cancer Epidemiology and Prevention (CPO Piemonte), Turin, Italy
A. Castiglione & C. Sacerdote

	Paediatric Endocrinology Unit, Department of Paediatric Sciences, Città della Salute e della Scienza Hospital, Turin, Italy
P. Matarazzo & A. Corrias

	Paediatric Hematology/Oncology Unit, Department of Paediatric Sciences, Città della Salute e della Scienza Hospital, Turin, Italy
E. Biasin & F. Fagioli

	Radiation Oncology Unit, Department of Oncology, University of Torino, Turin, Italy
U. Ricardi


Authors	E. BrignardelloView author publications
You can also search for this author in
                        PubMed Google Scholar



	F. FelicettiView author publications
You can also search for this author in
                        PubMed Google Scholar



	A. CastiglioneView author publications
You can also search for this author in
                        PubMed Google Scholar



	N. FortunatiView author publications
You can also search for this author in
                        PubMed Google Scholar



	P. MatarazzoView author publications
You can also search for this author in
                        PubMed Google Scholar



	E. BiasinView author publications
You can also search for this author in
                        PubMed Google Scholar



	C. SacerdoteView author publications
You can also search for this author in
                        PubMed Google Scholar



	U. RicardiView author publications
You can also search for this author in
                        PubMed Google Scholar



	F. FagioliView author publications
You can also search for this author in
                        PubMed Google Scholar



	A. CorriasView author publications
You can also search for this author in
                        PubMed Google Scholar



	E. ArvatView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                E. Brignardello.


Electronic supplementary material

Below is the link to the electronic supplementary material.




                
Supplementary material 1 (DOC 54 kb)




Rights and permissions
Reprints and permissions


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



Cite this article
Brignardello, E., Felicetti, F., Castiglione, A. et al. GH replacement therapy and second neoplasms in adult survivors of childhood cancer: a retrospective study from a single institution.
                    J Endocrinol Invest 38, 171–176 (2015). https://doi.org/10.1007/s40618-014-0179-1
Download citation
	Received: 06 June 2014

	Accepted: 16 September 2014

	Published: 25 October 2014

	Issue Date: February 2015

	DOI: https://doi.org/10.1007/s40618-014-0179-1


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
	Childhood cancer
	Growth hormone
	Second neoplasm
	Radiotherapy








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					44.192.45.10
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    