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Table 1. Main human clinical studies with rhGH treatment in healthy elderly subjects

Study Initial daily GH dose 
(μg/kg/day)

Duration of  
treatment (months)

Positive effects Adverse effects

Rudman 199014 12.9 6 increase lean mass hypertension
increase BMD hyperglycemia

Holloway 199422 43 6 decrease fat mass edema
increase lean mass carpal tunnel syndrome

Papadakis 199623 12.9 6 decrease fat mass edema
increase lean mass arthralgias

Johannson 199724 9.5 decrease fat mass edema
9 improve insulin sensitivity carpal tunnel syndrome

decrease cholesterol arthralgias

Lange 200226 12.9 3 decrease fat mass edema
(±exercise) increase lean mass carpal tunnel syndrome

Franco 200525 7.8 decrease fat mass edema
12 improve insulin sensitivity, hyperglycemia

decrease cholesterol

levels would positively affect CNS functions frequently 
impaired in aged people.

This paper is focused on the controversies sur-
rounding the use of recombinant human Growth 
Hormone (rhGH) and/or GH-releasing molecules 
aiming at “rejuvenating” the GH/IGF-I axis in the 
elderly, taking concurrently into account the evidence 
that deficiency in the GH/IGF-I axis has been associ-
ated with prolonged life, at least in animals. 

Effects of rhGH therapy in the elderly 
(Table 1)

The strong clinical similarity between adult GHD 
and normal ageing, together with the evidence that 
patients with severe GHD benefit from rhGH replace-
ment and that elderly subjects present decreased 
activity of the GH/IGF-I axis, have raised the ques-
tion as to whether or not aged people could benefit 
by a restoration of the GH and IGF-I levels to those 
encountered in young people. Several clinical tri-
als focusing on the effects of rhGH replacement 
therapy were initiated aiming at “rejuvenating” the 
GH/IGF-I axis and thus acting as an anabolic anti-
ageing agent.

The pioneering work of Rudman and colleagues14 

of primary importance.1-5 Additionally, age-related 
variations in ghrelin —a gastric hormone identified 
as a natural GH Secretagogue (GHS)- could play a 
role in the decreased GH secretion associated with 
ageing.10-12

It is well known that ageing is associated with 
changes in body composition, metabolism and struc-
ture functions1-4 similar to those observed in adults 
with GHD.9,13 These observations, together with the 
demonstration of an age-related decline in the activ-
ity of the GH/IGF-I axis, have led to the introduc-
tion of the neologism “somatopause”: it indicates 
the potential link between the age-related decline 
in GH and IGF-I levels and frailty in ageing. It was 
thus hypothesized that, by restoring GH and IGF-I 
levels to those encountered in young people, it would 
be possible to counteract the age-related changes in 
body composition and metabolism, as it has been 
observed in young GHD patients receiving rhGH 
replacement therapy.9,14

Moreover, GH and IGF-I also exert remark-
able effects on the central nervous system (CNS), 
mainly on brain plasticity and functions; changes in 
GH/IGF-I activity have been shown to be associated 
with cognitive and sleep disorders.15-20 It was therefore 
hypothesized that restoration of GH and/or IGF-I 




