
Adult growth hormone deficiency (AGHD) is a recognised clin-
ical syndrome associated with debilitating symptoms affect-

ing quality of life, psychosocial functioning and a number of
metabolic abnormalities, and which can improve with growth
hormone (GH) replacement therapy.1 Recombinant human GH
was first licensed in the UK in 1999 and its use in adults and
children with GH deficiency was formalised and standardised
by NICE in 2003 and 2010 respectively.2,3

The estimated prevalence of AGHD in the UK is approxi-
mately 1 in 10 000 (a total of approximately 6380 patients). If
childhood-onset GH deficiency is added to this number (preva-
lence 1 in 10 000 to 1 in 3500) it is highly probable that every
GP practice will come across a patient who has been evaluated
for or is currently treated for GH deficiency. Therefore, it is useful
for all clinicians involved in GH prescribing to understand the
rationale behind treatment initiation, practical aspects of GH
therapy, and the expected benefits and side-effects associated
with treatment.

Causes of growth hormone deficiency
Growth hormone is produced by somatotroph cells in the ante-
rior pituitary gland. Any pathological process affecting the pitu-
itary gland or hypothalamus can be a cause of AGHD. In adults
the most common cause (76 per cent) of GH deficiency is a pitu-
itary tumour or a consequence of its treatment such as surgery
and/or radiotherapy4 (see Figure 1). Rarer causes include
inflammatory diseases affecting the pituitary gland such as sar-
coidosis, haemorrhage into the pituitary gland or previous trau-
matic head injury. Patients with an organic pituitary problem
are likely to have multiple pituitary hormone deficiencies and
require other hormone replacement therapies such as hydro-
cortisone, levothyroxine, testosterone or oestrogen prepara-
tions. Childhood-onset GH deficiency may be idiopathic and
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isolated, and it continues to adulthood in approximately one-
third of affected children.

Symptom and signs of GH deficiency
The most recognised sign of GH deficiency in childhood is a
short stature whereas in adults the main manifestations are
less specific (see Table 1). Patients who develop GH deficiency
in adulthood are psychologically less healthy and score less on
quality-of-life assessment questionnaires.5

Those with GH deficiency have a significantly increased risk
of cardiovascular disease and mortality.4,6 Data suggest that
GH deficiency in adulthood is associated with dyslipidaemia,7,8

insulin resistance,9 increased inflammatory markers,10 endothe-
lial dysfunction,11 and higher coronary artery calcium score – a
marker of early atherosclerosis.12

There is substantial evidence that GH treatment in adults
with GH deficiency increases muscle mass, decreases body fat
and improves cardiac function. Studies investigating the effect
of GH treatment on body composition demonstrated a decrease
in central adiposity,13 an increase in lean body mass14 and an
increase in exercise capacity.15 GH increases total plasma vol-
ume and stimulates erythropoiesis, which may contribute to
increased exercise performance.16 Cardiac effects of GH include
an increase in left ventricular mass, wall thickness and stroke
volume due to the anabolic action of GH on cardiac muscle and
an increase in plasma volume.17 There is evidence that GH ther-
apy reduces carotid intima-media thickness18 and has beneficial
effect on C-reactive protein – a marker of inflammation.19

Reduction in low density lipoprotein cholesterol (LDL-C) and
apolipoprotein B (ApoB) has been demonstrated in some20 but
not all19 studies examining the impact of GH upon plasma lipid
profiles. Trials examining the effect of GH replacement have
demonstrated an improvement in psychosocial wellbeing and

quality of life21 and a reduction in consumption of healthcare
resources.22

A summary of evidence by Monson suggests that GH does
not only provide short-term improvements in the above param-
eters but its effect is maintained with long-term administra-
tion.23 Mortality among recipients of GH replacement therapy
is similar to that of the general population, which suggests that
treatment may reduce mortality in the population with GH defi-
ciency at risk of cardiovascular disease.24

In our clinical experience, the main benefits reported by
patients are changes in cognitive function and interaction and
an increase in energy levels. In some, this has had a profound
impact on their ability to keep their employment and to remain
economically active. 

Susceptible patient groups
GH deficiency in adulthood should be suspected and tested for
in symptomatic patients with known hypothalamic or pituitary
disease and documented deficiency of other pituitary hor-
mones. Testing should be considered in patients with history of
GH deficiency in childhood and in those with a history of trau-
matic brain injury where damage to the pituitary gland or pitu-
itary stalk could have occurred. 

An insulin tolerance test (ITT) is the gold standard diagnostic
tool for AGHD and utilises insulin-induced hypoglycaemia as a
powerful stimulant of GH release. Severe GH deficiency in adults
is defined as a peak concentration of <9mU per litre (<3ng per
ml) in response to insulin-induced hypoglycaemia.

NICE advocates recombinant human GH (somatropin) use
in carefully preselected patients who are most likely to benefit.2

Patients must fulfil all three of the following criteria:
• Severe growth hormone deficiency defined as GH of < 9mU
per litre (<3ng per ml) during an insulin tolerance test or a cross-
validated GH threshold in an equivalent test
• Perceived impairment of quality of life demonstrated by a
reported score of at least 11 in the disease-specific Quality of
Life assessment of growth hormone deficiency in adults (QoL-
AGHDA) questionnaire2

• Already receiving treatment for any other pituitary hormone
deficiencies as required.
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Symptoms
Fatigue, reduced vitality and energy
Depressed mood and emotional lability
Greater sense of social isolation
Difficulties with sexual relationships

Signs
Reduced lean body mass
Increased abdominal adiposity
Reduced muscle strength and exercise capacity
Thin and dry skin due to reduced sweating
Reduced bone mineral density
Cool peripheries and poor venous access

Table 1. The clinical features of growth hormone deficiency in adults

Figure 1. MRI of patient with pituitary macroadenoma and 
hypopituitarism



GH prescribing 
Typically, treatment of GH deficiency with recombinant human
GH should be part of a shared-care protocol between primary
and secondary care. Following assessment by and recommen-
dation to commence GH replacement therapy by a consultant
endocrinologist with interest in AGHD, a shared-care agreement
to confirm local primary care ability to continue prescribing GH
must be obtained. Following confirmation of this arrangement,
patients are invited to attend a demonstration session run by
an endocrine specialist nurse, who is trained in management
of AGHD and is able to demonstrate the variety of GH products
available. Once patient choice is confirmed, typically a GH
starter pack including a three-month supply of GH is provided
by the pharmaceutical company. 

Seven preparations of recombinant human GH are cur-
rently available in the UK.25 They come with a variety of delivery
devices and vary in price (see Table 2). The average annual
cost of therapy depends on the daily maintenance dose, which
is determined by age, weight, size of the patient and the con-
comitant use of oral oestrogen preparations, and is quoted to
be approximately £3350 per patient.2 There are no known dif-
ferences in the efficacy of the various preparations and the
choice depends upon the individual area’s prescribing com-
mittee and negotiated discounts with pharmaceutical compa-
nies as well as patient’s choice of delivery device and local
experience.

Locally, we demonstrate all available GH products and
devices to patients. These vary in price but also in the complex-
ity of assembly and administration. We firmly believe that the
patient’s involvement in choosing the right delivery device for
their circumstances is extremely important for subsequent com-
pliance with treatment. Patient education, initiation of GH ther-
apy, titration of the dose and monitoring of the patient’s
response and GH side-effects is commonly provided by the
endocrine specialist nurse. In areas where this arrangement is
not available, all GH pharmaceutical companies offer homecare
support. This involves initiation of GH therapy in the patient’s
home environment by the company’s home support nurse, but
does not include IGF-1 monitoring or dose titration.

In order to minimise side-effects, GH is initiated at a low
dose and gradually titrated. NICE recommends that the initial
starting dosage is 0.2–0.3mg (0.6–0.9 units) daily. For the first
two to three months, the dosage is adjusted after monthly
assessments of insulin-like growth factor 1 (IGF-1) until the
maintenance dosage is achieved. The usual maintenance
dosage is around 0.4mg (1.2 units) daily and the goal of main-
tenance therapy is to maintain serum IGF-1 levels within the
middle of the age-adjusted normal range. After nine months of
treatment, the QoL-AGHDA questionnaire is re-examined and
improvement of at least seven points on this scale is required
for GH continuation (see Figure 2).

Side-effects
The most commonly reported side-effect of GH therapy is fluid
retention resulting in mild peripheral oedema. Other side-effects
include arthralgia, carpal tunnel syndrome, paraesthesia and

worsening glucose tolerance. The most serious side-effect is
benign intracranial hypertension presenting with symptoms of
papilloedema, headaches and sickness but this is very rare.
Adverse events can be prevented by maintaining IGF-1 within
the middle of the age-adjusted reference range. 

Active malignancy is considered to be a contraindication to
GH replacement therapy due to the possibility that the GH can
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Figure 2. Growth hormone (GH) therapy initiation and titration. QoL-AGHDA =
Quality of Life assessment of growth hormone deficiency in adults 

Diagnosis of GH deficiency and presence of NICE
criteria for GH therapy

Shared-care agreement with primary care

QoL-AGHDA score
improvement ≥7 and patient
wishing to continue with
therapy

Ongoing GH therapy

QoL-AGHDA score
improvement <7 

Discontinuation of GH therapy

Demonstration of available devices to patients

Teaching the chosen device and injection technique

Starting GH dosage 0.2–0.3mg (0.6–0.9 units) daily sc

Month 1–3 (titration period)
Monthly IGF-1 levels and dose titration. Likely to
achieve maintenance dose by end of month 3

Month 3–9
Therapeutic trial with maintenance dose

Month 9
Assessment of response + Qol-AGHDA scoring



stimulate tumour growth, but the exposure to GH therapy does
not seem to be associated with pituitary tumour growth or recur-
rence.26

The GP’s role in management
The GP’s involvement in management of patients with GH defi-
ciency is crucial for a successful shared care partnership, as
described above. Although GH therapy is costly, patients are
carefully preselected and the adult doses of GH are significantly
lower than those required in childhood and adolescence.

Awareness of potential GH side-effects by GPs and their early
identification can ensure that IGF-1 levels are reviewed early and
dose is down-titrated to minimise adverse effects. GPs will often
be in the front line when diagnosing conditions in  which GH is

contraindicated such as malignancy. They are crucial in the iden-
tification of vulnerable patient groups at risk of hypopituitarism
who would not routinely be known to endocrinologists, such as
childhood cancer survivors with previous cranial or total body
irradiation or those with a history of traumatic brain injury.
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Brand name Available preparations Device
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Table 2. Recombinant human growth hormone (somatropin) products available in the UK (in order of cost)25
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