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been maintained over a 10-year period4. The adverse
lipid profile in GHD adults and its attenuation with
GH replacement is more pronounced in women8.
Observational data from patients who had completed
3 years of GH treatment showed an overall increase
of HDL-cholesterol and a significant decrease in the
LDL/HDL ratio, which is considered a strong discrim-
inator for the risk of coronary heart disease30. Of note,
these changes were greater in the older and middle
age groups of patients but not in patients younger than
40 years30. In addition, GH therapy increase Lipopro-
tein a (Lp(a)) levels and this effect is not influenced
by the apolipoprotein (a) phenotype31,32. Effects of GH
replacement therapy on body composition and lipid
profile in adults with GHD are outlined in Table 2.

Carbohydrate metabolism and insulin sensitivity

Adults with GHD are insulin resistant due to an
increase in total and visceral fat and the development
of central obesity33. The degree of insulin resistance
depends on the extent of the obesity and probably the
duration of GH deficiency1. GH replacement therapy
during the first year of therapy results in relative hy-
perinsulinemia with further deterioration in insulin
sensitivity and increases of glucose concentrations.
Subsequently, glucose concentrations return towards
baseline, probably due to the beneficial changes of
GH replacement in body composition1,8. In a placebo
controlled study, insulin sensitivity remained un-
changed after 7 years of GH replacement and showed
a tendency to remain higher at the end of the study
than at baseline in the treated compared to the un-

ture risk12,23. Longitudinal data from a 5-year study
confirmed that long-term GH treatment in hypopitu-
itary adults with GH deficiency results in an increase
in BMD in males and stabilization of BMD in females
both at lumbar spine and femoral neck24.

Muscle strength

Decreased LBM in GHD adults results in mild to
moderate reduction in muscle strength. Skeletal mus-
cle force may be reduced due to altered muscle mass,
contractile elements and/or muscle fibre, anaerobic
energy supply, neural recruitment of fibres, or a com-
bination of these25. The administration of growth hor-
mone to GHD adults increases LBM, muscle volume
and maximum voluntary isometric muscle strength but
not local muscle endurance or dynamic muscle
strength6,26.

Lipid profile

GH affects lipoprotein metabolism by increasing
both lipoprotein production and secretion from the
liver and their clearance from the circulation by up-
regulating expression of hepatic LDL receptor27. Pa-
tients with GHD have mild hypercholesterolemia due
to increased LDL-cholesterol and apolipoproteins B
levels while LDL-cholesterol levels are inversely re-
lated to GH secretory status28. Compared with age,
weight and sex-matched controls, adult GHD patients
have higher serum triglyceride and lower high-densi-
ty lipoprotein (HDL) cholesterol levels29. GH treat-
ment results in a less atherogenic profile, with a sig-
nificant reduction in LDL cholesterol levels, which has

Table 2. Effects of growth hormone replacement therapy on body composition and lipid profile in adults with growth hormone deficiency

Study Number Duration Lean Body Adipose mass Total LDL-C HDL-C TG Lp(a)
of patients of Therapy Mass Clolesterol

Whitehead6 14 6 mo 7% ­ 10% ¯ no change no change no change no change NA

Cuneo26 24 6 mo - - 12% ¯ 24% ¯ no change 24% ¯ NA

Attanasio80 AO 52
6 mo

AO:3.5kg ­ AO:4.9% ̄ AO:8% ̄ AO:11% ¯ AO:23% ­
NA NA

CO 32 CO:3,.7kg ­ CO:5.5% ̄ CO:5% ̄  CO:5% ¯  CO:12% ­
Bengtsson7 9 6.5 mo 3.9kg ­  6 kg ¯ no change NA NA no change NA

Salomon53 11 6 mo 5.5 kg ­  5.7 kg ¯ 12% ¯ NA NA no change NA

Baum5 16 1.5 yr 4% ­ 11% ¯ NA NA NA NA NA

Eden28 9 6 wk
NA NA

¯ ¯ ­ no change ­
26wk no change no change ­ no change ­

Rosen82 25 1 yr 4% ­ 8% ̄ no change NA 12% ­ no change NA

Weaver83 22 1yr NA 1.8 kg ¯ ¯ NA NA  no change  ­
NA denotes not assessed, AO: Adult onset, CO: Childhood onset.




