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Principle 

An insulin stress test is of use in assessing growth hormone and ACTH/cortisol reserve. A bolus 
of insulin is given which depresses blood glucose in the normal patient. As a response to the 
glucose level, there is a rise in growth hormone. In the presence of a normal feedback system, 
there is therefore an inverse relationship between blood glucose concentration and hGH levels. 

Indications 

Assessment of the pituitary-adrenal axis and in suspected growth hormone deficiency. Note this 
protocol is for use in adults only – children should be referred to Paediatric Endocrinology. 

Contraindications for this test 

 Aged over 60 years. 

 Arrhythmia or uncontrolled hypertension. 

 Ischaemic heart disease. 

 Epilepsy. 

 Severe panhypopituitarism or hypoadrenalism (9 am cortisol <100 nmol/L). 

 Hypothyroidism - impairs the GH and cortisol response. 

 Uncontrolled diabetes - marked elevation of the fasting glucose needs to be assessed by 
senior medical staff prior to the test. 

Children should be referred to Paediatric Endocrinology. 

Special Precautions 

 Patient should have been on an unrestricted diet containing at least 150g of 
carbohydrates for the preceding 3 days. 

 Glucagon or glucose must be available at all times. 

 Blood glucose levels <2.5 mmol/L are required to trigger the system. 

 Insulin stress tests are not recommended for patients with seizures or cardiac disease. 
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Side effects 

These should be clearly explained to the patient and may include: 

 Sweating 

 Palpitations 

 Possible loss of consciousness 

 Possible though rarely convulsions due to the hypoglycaemia 

 An Addisonian crisis may be triggered in those patients with no adrenal reserve 

Once hypoglycaemia has occurred, pituitary stimulation will have taken place, and IV glucose 
should be given if severe symptoms are present. Reversal of severe prolonged hypoglycaemia 
or hypotension MUST be in accordance with locally agreed procedures. 

Health and Safety 

This test is potentially dangerous, and must be undertaken with great care. A clinician or trained 
nurse MUST be in attendance at all times procedures. 

Before commencing test, review protocol for emergency treatment of hypoglycaemia and notify 
the laboratory. 
 

Required materials 

 50 mL 50% dextrose available for immediate administration for hypoglycaemia 

 100 mg Hydrocortisone 

 Glucose test strips & glucose meter. Check that the meter is working before starting the test. 

 Indwelling cannula 

 Blood collection tubes: clotted blood (gold cap) for cortisol/GH, fluoride/oxalate (grey cap) for 
glucose. 

 

Insulin dosage: Actrapid Insulin 

 0.15 U/kg for patients with normal pituitary function,  

 0.10 U/kg for hypopituitary patients,  

 0.2 - 0.3 U/kg for acromegalic, diabetic or Cushing’s syndrome patients. 
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Sample Protocol 

Site an indwelling cannula in the antecubital fossa with good access for administration of glucose. 

Wait 30 minutes before taking basal blood samples as stress increases GH & ACTH. 

When taking blood samples, discard the first 2 mL of blood drawn on each occasion. Ensure all 
samples are fully labelled including time taken. 

At time: 

0 minutes take a clotted blood sample for GH and cortisol and a blood sample into 
fluoride oxalate for glucose. 

Inject the insulin iv. 

30, 45, 60, 90 
and 120 minutes 

take a clotted blood sample for GH and cortisol and a blood sample into 
fluoride oxalate for glucose. Check whole blood glucose on the meter at each 
sampling time. 

If there have been no signs of hypoglycaemia by 45 minutes, then the dose of insulin should be 
repeated and the test continued with blood samples timed again from 0 minutes. 

Further actions 

Record any symptoms in the patient’s notes. 

Hypoglycaemia should be reversed if there are severe symptoms e.g. loss of consciousness, cardiac 
symptoms, extreme anxiety etc. If necessary, 50% dextrose solution may be given at 0.4 ml/kg 
bodyweight and the test continued. 

Once the test is completed, the patient should be given a supervised meal and the blood glucose 
checked to ensure that it has returned to normal. Unless specifically instructed otherwise, any usual 
or routine medications may be resumed at this point. If the patient is taking hydrocortisone normally, 
they should have a double dose immediately the test is completed. 

The patient should not drive for 2 hours post test. 

Interpretation  

This test assumes that adequate hypoglycaemia, i.e. a formal blood glucose of <2.2 mmol/L is 
achieved, and there must be at least two samples following adequate hypoglycaemia. 

 An adequate cortisol response is a rise in cortisol to > 420 nmol/L  

 An increase in GH to at least 5 µg/L indicates normal pituitary reserve.  
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Test Sensitivity & Specificity 

If there is adequate hypoglycaemia and the patient is not hypothyroid then the cortisol response is a 
good indicator of ACTH/adrenal reserve, however 5 to 15 % of patients will show a suboptimal 
response as defined by a maximal cortisol of < 420 nmol/L. 

Combined test 2.a 

On occasions, the insulin stress test may be combined with a TRH and GnRH test, although in most 
cases it will provide little clinically useful information above that provided by basal hormone 
measurements of TSH, gonadotrophins, prolactin and gonadal steroids. 

In the combined test 200 µg of TRH is given as a slow bolus plus 100 µg GnRH at the time of the 
insulin administration. 

In addition to the GH and cortisol tests as mentioned above, prolactin, TSH, LH & FSH are 
determined on the samples taken at 0, 30 and 60 minutes. 

Combined Test Interpretation 

A normal response is: 

 an increase of TSH of >5 mU/L with the 30 min value exceeding the 60 min value.
2.b

 

 an increase in LH to >10 IU/L and FSH to >2 IU/L.
2.c
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