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Abstract
The treatment of growth hormone deficiency (GHD) is well-established
in childhood but less understood in adults. Hypopituitarism can present
with an isolated GHD in adulthood, which may result from a number of
factors. Adult GHD is definitively diagnosed with the insulin tolerance test
(ITT). With a positive ITT, the disorder can be treated with growth
hormone replacement therapy (GHRT), consisting of a daily injection.
Treated adults may expect improved body composition, enhanced cardiac
functioning, increased muscle mass, and better quality of life. Clinicians
must be aware of potential adverse effects of treatment which, although
rare, necessitate individualized treatment plans and routine monitoring.

Background
The treatment of GHD dates back to the late 1950’s, when it was
discovered that purified human growth hormone (GH) derived from the
pituitary gland of cadavers stimulated linear growth in GH-deficient
children.1 While there is extensive evidence for the therapeutic benefits
of administering exogenous GH to children, less is known about its use in
adults, for whom GH became available in the mid-1980s.1,2
During childhood, GH mainly controls skeletal growth, increasing
height and body mass.3 Clinicians may easily appreciate the signs of
childhood GHD based on small stature or failure to physically mature. In
adulthood, however, the primary role of GH is the regulation of
metabolism, a generalized process that can affect every body system.3 As
such, disordered metabolism can present with very nonspecific
symptoms and it may be difficult to recognize GHD as the underlying
cause. This presentation defines the risks for and presentation of adult
GHD so that clinicians may correctly identify and effectively treat the
disorder, thereby preventing any long-term negative effects.
Anatomy & Physiology
GH secretion is a highly
regulated process, as demonstrated
in Figure 1. It involves several key
anatomic players, including the
hypothalamus and pituitary gland,
liver, and peripheral tissues of the
body. A functional deficit in the
pituitary gland can impact the
amount of GH that is available for
use, interfering with critical
metabolic processes in the human
body.

Figure 1. Overview of Growth Hormone Secretion4

Department of Medical Science
Etiology

Discussion

Monitoring Parameters
It is important to regularly monitor
patients receiving GHRT, as outlined in
Table 1.
Treatment Benefits1,3,5,6,8,9,12,13
• Change in body composition
(reduced total & abdominal fat mass,
decreased BMI & waist circumference)
• Reduced LDL cholesterol, improved
cardiac functioning, enhanced exercise
tolerance
• Increased bone mineral density & muscle mass, lower fracture risk
• Improved quality of life, sense of wellbeing, and vitality
Treatment Risks1,8,9,13
• Tumor development or recurrence
• Development of diabetes mellitus or metabolic syndrome
Accurate diagnosis of adult GHD begins with a detailed
• Undesirable effects on body composition (opposite of expected)
history and physical examination. In order to make a definitive Improving Treatment Safety1,8,9,11
diagnosis, the provider must order a stimulation test, of which Individualized treatment plans should be developed based on age, sex,
the insulin tolerance test (ITT) is the gold standard.5,6,7
and comorbidities. Men, older patients, and those with underlying illness,
An ITT involves administering intravenous insulin to a
such as diabetes mellitus, should receive lower starting dosages. Specific
fasting patient to induce a hypoglycemic state.7 Once
tests performed at each visit should be tailored to the individual patient
adequate hypoglycemia is reached, serial blood draws are
and his or her history. An open line of communication must exist.
performed over a 90-minute period to measure blood glucose
and GH levels.7
A peak serum GH level of ≤ 5.0 μg/L at any point during the
Many beneficial outcomes can be expected from supplementing GH in
hypoglycemic phase of the test indicates adult GHD.5,7
deficient adults. The long-term health risks of untreated GHD likely
< 3.0 μg/L = severe; between 3.0 and 4.9 μg/L = partial5
outweigh the potential risks of GHRT, which are rare. Nevertheless, an
ITT Contraindications: advanced age (> 55 years), history of
individualized treatment plan should be implemented for every patient.
epileptic seizures, pregnancy, and risk for and/or history of
Proper patient selection for treatment is important and necessitates the
cerebro-/cardiovascular disease.7
use of an ITT for definitive diagnosis of the disorder. Once treatment has

The following causes should be considered in a GHdeficient patient suspected to have hypopituitarism.5
1. Neoplasm leading to pituitary destruction
2. Ischemic necrosis of the pituitary gland (Sheehan’s syndrome)
3. Infectious disease: meningitis, tuberculosis, HIV
4. Infiltrative disease: hemochromatosis or amyloidosis
5. Immunological or inflammatory disease: sarcoidosis
6. Genetic mutations or deletions: typically affect children
7. Idiopathic: exact reason for deficiency cannot be identified
8. Iatrogenic: s/p brain irradiation or brain surgery
9. Traumatic brain injury: concussion, hematoma, skull fracture
10. Other: cavernous sinus thrombosis, aneurysm of internal
carotid artery, glucocorticoid-induced, nutritional (ie.
starvation), anorexia nervosa, or severe systemic illness

Diagnosis

Conclusion

begun, patients should be evaluated in the office at least twice per year
and should undergo routine testing to assess the effects of treatment and
Traditional growth hormone replacement therapy (GHRT)
the status of other underlying medical issues. The process will require a
involves a daily, self-administered subcutaneous injection1,5,8, trusting relationship between the provider & patient.
although once-weekly medications are being developed.1,8,9,10
Possible injection sites include the anterior thigh, buttock,
abdomen, and deltoid muscle.
Recommended starting medication dose: 0.2 – 0.4 mg/d for
patients ≤ 60 and 0.1 – 0.2 mg/d for patients > 60.11
Common side effects: peripheral edema, arthralgias, carpal
1,8,11
tunnel, paresthesias, worsening glucose tolerance.
11
*Discontinue treatment in pregnant patients *

Treatment
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