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Diagnosis and Treatment of Adult Growth Hormone Deficiency

Jung Hee Kim

Department of Internal Medicine, Seoul National University Hospital,
Seoul National University College of Medicine, Seoul, Korea

Adult growth hormone (GH) deficiency is associated with insulin resistance, elevated cardiovascular risk profile, increased fat
mass, reduced muscle mass, skeletal fragility, and impaired quality of life. GH replacement therapy improves body composition,

exercise capacity, skeletal health, cardiovascular outcomes, and quality of life, while reducing mortality. Prior to initiation of GH
replacement therapy, it is essential to diagnose GH deficiency via a GH stimulation test in adults suspicious of such deficiency.
Therapy should be started using (individualized) low dose of GH, followed by titration to the normal range of insulin-like growth
factor-1. Clinical improvements should be monitored and side effects should be minimized. (Korean J Med 2021;96:400-407)
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Table 2. GH stimulation tests used to diagnose GH deficiency
Hormone test Procedure GH cut-points (ng/L) Side effect/contraindication
ITT Administer insulin, 0.05-0.15 U/kg iv >5.0 (AACE, 2019) Contraindication: a history of seizures,
Sample blood at -30, 0, 30, 60, 120 min for GHand > 3-5 (ES, 2016) coronary artery disease, pregnancy, or

Glucagon

GHRH-arginine

Macimorelin

Levodopa

Clonidine

glucose

Administer glucagon, 1 mg (1.5 mg if weight > 90 kg)
im

Sample blood at 0, 30, 60, 90, 120, 150, 180, 210, and
240 min for GH and glucose

Administer GHRH, 1 pg/kg (max 100 pg) iv followed
by an arginine infusion 0.5 g/kg (max 35 g) over 30
min

Sample blood at 0, 30, 45, 60, 75, 90, 105, and 120 min
for GH

Administer 0.5 mg/kg, oral solution

Administer Levodopa 500 mg po

Sample blood at 0, 60, 90, and 120 min for GH
Administer clonidine, 0.15 mg/m2 (max 0.25 mg) po
Sample blood at 0, 30, 60, 90, and 120 min for GH

age > 65 years.

>3 pg/L (if BMI > 25 Nausea, vomiting, headache, and
kg/m’, > 1 pg/L) delayed hypoglycemia

>4 ng/L but cutoffs for  False negative in case of hypothalamic
GH response should be ~ damage

correlated to BML
>2.8 ng/L Prolonged QT interval mild dysgeusia
>3 ng/L Nausea, vomiting, dizziness and
headache
>3 pg/L Hypotension and drowsiness
Contraindication: a history of coronary
artery disease

GH, growth hormone; ITT, insulin-tolerance test; GHRH, growth hormone-releasing hormone; AACE, American Association of Clinical
Endocrinologists; ES, Endocrine Society.
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Adults with confirmed GH
deficiency

GH starting dose:
<60 years:0.2-0.3 mg/day
>60 years:0.1-0.2 mg/day

GH titration:
0.1-0.2 mg/day
Interval: 1-2 month

‘ IGF-I within normal range ‘

Yes

’ Increase GH dose

o

Clinical improvement |

Figure 1. A suggested algorithm for GH replacement therapy in GH-deficient adults [4]. GH, growth hormone; IGF-1, insulin-like

growth factor-1.

| Reduce GH dose ‘

Yes Yes

Any side effects?

H

o

Continue with the same GH dose
Check IGF-I levels every 6 months
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