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• Review study “Safety and Appropriateness of GH 

treatment in Europe (SAGhE)” findings 

• Address risks associated to: 

• Excessive GH states 

• GH deficiency states 

• recombinant GH (rGH) use & its dosages 

• Look into evidence-based: Authorities’ positions 

regarding efficacy, safety, and use rGH 



• 1985 rGH became available. 

• Manufactured offered the possibility of unlimited supply. 

• This buttressed the expansion of GH for use in pts with 

GH sufficiency and short stature: e.g., Turner syndrome, 

renal failure, Prader-Willi syndrome, SGA and idiopathic 

short stature. 

• GH use expanded from physiologic hormone 

replacement to pharmacologic, growth enhancing use. 



• Pts w/ acromegaly secrete more GH than 

what is given to pts pharmacologically, but 

the morbidities experienced by these pts 

gave clues to potential short- and long-term 

adverse effects of GH treatment. 

• Pts w/ acromegaly experience: IGTT and 

T2DM, edema, joint pains and arthritis, HBP, 

sleep apnea, and cardiomyopathy. 

Endocr Pract. 2011;17(Suppl 4):1–44. 



• They may also be at higher risk for 

cancer, particularly of the colon, w/ 

some reports stating that cancer 

mortality is higher. 

• Acromegaly is also associated with a 2X 

increased mortality risk, with evidence 

suggesting that normalizing GH levels 

decreases mortality risk. 

Katznelson L, Atkinson JL, Cook DM, et al. AACE medical guidelines for clinical practice for 

the diagnosis and treatment of acromegaly—2011 update. Endocr Pract. 2011;17(Suppl 

4):1–44. 



• Data > 20 years from the NCGS, ~ 55,000 pts treated 

with GH, ~ 200,000 pt-yrs of treatment. 

• All indications for GH treatment were included in the 

analysis. 

• 174 deaths were reported, of which 19 were reported to 

be related to GH treatment, 12 of which were neoplasms. 

Bell J, Parker KL, Swinford RD, et al. Long-term safety of 

recombinant human growth hormone in children. J Clin 

Endocrinol Metab. 2010; 95:167–177. 



• The causes of the other 7 deaths varied from overdose to the 

sudden death associated with Prader-Willi syndrome. 

• 29 cases of confirmed new onset malignancies in treated 

children, (expected 26 cases), given an incidence ratio of 1.12; 

but the numbers were too low to establish significance. 

• Overall safety profile of rGH continues to be favorable, but 

careful monitoring for the presence of certain conditions is 

important both during and after therapy.  

 
Bell J, Parker KL, Swinford RD, et al. Long-term safety of recombinant human growth 

hormone in children. J Clin Endocrinol Metab. 2010; 95:167–177. 



• Incidence of 2nd tumors, especially if treatment of the 1ry 

malignancy involved radiation therapy.  

• Pts w/ an active malignancy should not receive rGH, and 

pts w/ a history of a prior malignancy whose tumor is no 

longer active should be carefully monitored for any 

evidence of progression or recurrence. 

Bell J, Parker KL, Swinford RD, et al. Long-term safety of recombinant human growth 

hormone in children. J Clin Endocrinol Metab. 2010; 95:167–177. 



• Children with GHD may 

develop adrenal insufficiency. 

• No deaths related to 

cardiovascular events were 

reported in any other patient 

group in NCGS but 5 TS out 

of 5127 treated  --i.e., aortic 

dissection. 

Bell J, Parker KL, Swinford RD, et al. Long-term safety of recombinant human growth 

hormone in children. J Clin Endocrinol Metab. 2010; 95:167–177. 
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‘‘Early results indicate a risk of mortality from all causes compared with the general 

population (93 deaths observed in this cohort against 70 estimated in a reference 

population in France).” 
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Carel et al. Mortality after GH Treatment J Clin Endocrinol Metab, February 2012, 

97(2):416–425 



• Safety and Appropriateness of GH treatments in Europe 

• A large study aiming to evaluate the long-term health of ~ 

30,000 pts treated with rGH during childhood in the 

1980s and 1990s in 8 European countries –Belgium, 

France, Germany, Italy, The Netherlands, Sweden, 

Switzerland, and UK– as a means of assessing the long-

term safety of childhood GH treatment. 

• Prespecified hypotheses of the study concerned all-

cause and cancer related mortality. 

Carel et al. Mortality after GH Treatment J Clin Endocrinol Metab, February 2012, 

97(2):416–425 



 



• Data were routinely collected at baseline and at regular 

f/u visits and from ped endocrinologists until 1996 when 

the national compulsory register was disbanded. 

• Additional follow-up data on GH treatment were collected 

from clinical centers in 2008–2010. 

• Information on vital status was collected from  two 

national sources of data. 

• Cause of deaths were obtained from death certificates. 

Carel et al. Mortality after GH Treatment J Clin Endocrinol Metab, February 2012, 

97(2):416–425 



 

Carel et al. Mortality after GH Treatment J Clin Endocrinol Metab, February 2012, 

97(2):416–425 

Mean f/u time from treatment initiation to death or loss to  f/u or census was 17.3 ± 4.1 yr 



• Despite the low statistical power of the study due to the 

low frequency of events, it detected an increase in 

mortality in a population of short children treated with 

rGH. 

• High GH dose, > 50 ug/kg/d, was consistently associated 

with increased mortality in analyses with both internal 

and external references. 

Carel et al. Mortality after GH Treatment J Clin Endocrinol Metab, February 2012, 

97(2):416–425 



 



• No increase in cancer-related deaths overall was detected. 

• Specific effects on death associated with bone tumors and 

cerebrovascular diseases were detected. 

• Results do not allow the conclusion of the causal role of GH 

treatment in the findings but highlight the need for additional 

studies on long-term morbidity and mortality after GH 

treatment in childhood, in particular when high doses have 

been used. 

Carel et al. Mortality after GH Treatment J Clin Endocrinol Metab, February 2012, 

97(2):416–425 



 



 

Sävendahl et al. Mortality after Childhood GH Therapy J Clin Endocrinol Metab, 

February 2012, 97(2):E213–E217 

N = 2,543 



 

Sävendahl et al. Mortality after Childhood GH Therapy J Clin Endocrinol Metab, 

February 2012, 97(2):E213–E217 



• Majority of deaths (16/21) were caused by accidents or 

suicides. 

• Suicide is well known to be one of the most common 

causes of death in this age group. 

• Thus, it isn’t surprising that 4/ 21 deaths were suicides. 

• Of the 5 pts who died from an underlying disorder, no 

death was caused by cancer or CVD, and none of these 

pts were treated with a daily GH dose > 36 ug/kg/d. 

• SMR were not calculated because the total number of pts 

was still relatively low. 

Sävendahl et al. Mortality after Childhood GH Therapy J Clin Endocrinol Metab, 

February 2012, 97(2):E213–E217 



Carel’s study is the first to find that persons treated 

with GH had a higher incidence of CVA events. 

 

• Acromegalics are at higher risk of CVA deaths, w/ those 

that received radiotherapy as treatment at highest risk. 

• Those with hypopituitarism are also at higher risk for CVA 

deaths, thus it is unknown whether the increased risk 

seen in acromegaly is due to the GH disturbance or the 

oft associated hypopituitarism. 

• Not seen in other countries participating in SAGhE. 

DiVall SA & Radovick. GH and treatment controversy; long-term safety of rGH.  Curr 

Pediatr Rep. 2013, 1:128-132. 



Markers of GH efficacy, such as adult height or 

estimated height gain, were not reported.  

 

• Evaluation of data from a risk/benefit perspective could 

not be done. 

• Adult ht data on a smaller cohort of the French pts were 

published earlier, and indicated that adult ht in pts taking 

GH until adult height was not significantly different from 

pts who ended treatment before the epiphyses were 

closed, putting into question the efficacy of GH and/or the 

accuracy of the diagnosis of GHD. 

DiVall SA & Radovick. GH and treatment controversy; long-term safety of rGH.  Curr 

Pediatr Rep. 2013, 1:128-132. 



The manner in which these data were released and 

shared with the GH prescribing community was not 

typical and caused some consternation. 

• Press releases were posted 14 months before a 

publication with data became available. 

• The medical community was left with scanty information 

to share with their patients and put up with the burden of 

uncertainty. 

DiVall SA & Radovick. GH and treatment controversy; long-term safety of rGH.  Curr 

Pediatr Rep. 2013, 1:128-132. 



• Results of the French study have not significantly 

changed prescribing practices. 

• Providers that are rigorous in their diagnosis of GH 

deficiency and conservative in prescribing GH continue to 

be so, citing the French study and other possible 

unknown risks. 

• Providers who use a broader criterion for the diagnosis of 

GH deficiency and are more liberal in their prescribing 

practices of GH cite the excellent safety profile with 

decades of use and the limitations of the study. 

DiVall SA & Radovick. GH and treatment controversy; long-term safety of rGH.  Curr 

Pediatr Rep. 2013, 1:128-132. 



• Practitioners have the obligation to understand the 

limitations of the data and present the rationale for GH 

therapy to pts in a nonbiased manner. 

• We present the benefits of GH and the commitment that 

therapy requires. 

• GH therapy improves stature but many years of therapy 

are needed for maximal benefit. 

• GH treatment continuation in those with adult GH 

deficiency is a possibility, --costs of treatment to third 

party payers is high, and that contact w/ physicians for 

therapy monitoring is frequent-- at least 3 times yearly. 

DiVall SA & Radovick. GH and treatment controversy; long-term safety of rGH.  Curr 

Pediatr Rep. 2013, 1:128-132. 



• Risks of GH therapy - we review the excellent safety 

record of GH use, the known side effects, including 

minimal pain at the injection site, rare occurrences of 

increased intracranial pressure, SCFE, scoliosis 

progression, edema, and pancreatitis. 

• We present GH as a growth promoting agent with 

theoretical risks of increasing cancer and diabetes, and 

emphasize that there is no conclusive evidence of an 

increased cancer or diabetes risk in patients receiving 

GH. 

DiVall SA & Radovick. GH and treatment controversy; long-term safety of rGH.  Curr 

Pediatr Rep. 2013, 1:128-132. 



• In discussing the new data with patients, we mention the 

studies and the increased risk of cerebrovascular disease 

in one patient population but not the others, and the 

strengths and criticisms of the study. 

DiVall SA & Radovick. GH and treatment controversy; long-term safety of rGH.  Curr 

Pediatr Rep. 2013, 1:128-132. 



 





 



 



• The Endocrine Society believes that until rigorously 

performed studies are done which confirm the Poidvin et 

al’s observations, GH therapy can continue to be safely 

administered to children who would benefit from it. 

• In addition, there is no current evidence of a need for 

cardiovascular surveillance or preventive strategies in 

adults who received growth hormone therapy in 

childhood. 

• In addition, the Endocrine Society discourages patients 

from stopping their GH therapy without discussing the 

risks and benefits with their physician.  



Indications for Growth Hormone Therapy 
Growth hormone deficiency Prader-Willi syndrome 

Idiopathic short stature Noonan syndrome 

Born small for gestational age Short bowel 

Turner syndrome AIDS wasting 

Chronic renal insufficiency Adult GHD 



• Recombinant growth hormone therapy has had an 

exemplary track record of safety and efficacy.  

• However, several studies have shown that the therapy 

carries risks of long-term morbidities, some unexplained. 

• Hence, we believe practitioners who prescribe rGH be 

provided with solid data regarding the long-term safety 

issues and patients be adequately informed of the benefits 

and risks related to therapy. 



QUESTIONS? 


