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Insulin Tolerance Test - Full Clinical Guideline 
 

 (Document Code: CHISCG36) 

THIS TEST IS ONLY TO BE PERFORMED FOLLOWING DISCUSSION  

WITH A CONSULTANT BIOCHEMIST OR ENDOCRINOLOGIST 

1. Introduction 

The Insulin Tolerance Test is considered the ‘Gold Standard’ investigation to assess the 

Hypothalamo-Pituitary-Adrenal axis as well as Growth Hormone (GH) reserve.  

In terms of assessing the hypothalamo-pituitary-adrenal axis the Short Synacthen test is often 

sufficient. The short synacthen test is not appropriate for use for at least 6 weeks following an acute 

pituitary insult (such as hypophysectomy or apoplexy). If assessment is required during that time the 

Insulin Tolerance test is needed. The Insulin Tolerance test may also be indicated in assessment of 

this hormone axis when the Short Synacthen test shows a borderline or unexpected result. 

In order to receive NHS funded Growth Hormone therapy patients must have severe growth 

hormone deficiency defined as; 

 Known hypothalamic pituitary abnormality 

 Known deficiency of at least one other pituitary hormone 

 AGHDA questionnaire score of at least 11 despite adequate replacement of all other 
hormone deficiencies 

 Peak growth hormone of less than 3 g/L on insulin tolerance test (or equivalent other test if 
contraindicated) 

It is therefore important to perform the Insulin Tolerance test for Growth hormone deficiency only in 

those patients who would meet all other criteria for treatment. 

When performing the test it is usually correct to assess both hormone systems simultaneously to 

reduce the need for retesting at a later date. 

 

2. Guideline 

 

INDICATIONS 

The assessment of ACTH/cortisol and GH reserve 

CONTRAINDICATIONS 

Ischaemic heart disease 

Epilepsy or unexplained blackouts 

Severe longstanding untreated hypoadrenalism  

(liver glycogen stores depleted, leading to severe hypoglycaemia) 

 

SIDE EFFECTS 

Hypoglycaemia is an intrinsic part of the investigation and can precipitate cardiac ischaemia, 

arrhythmia or seizure in susceptible patients. 
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PRECAUTIONS/ PRETESTING 

 ECG must be normal 

 Serum cortisol (09:00) must be above 100 nmol/L (unless patient already established on 

glucocorticoid replacement) 

 If the patient is on hydrocortisone, the referring endocrinologist must clarify their plan 

to omit or continue treatment prior to the test 

 Serum fT4 must be normal - replace first if low 

 

Alternative tests depend on which hormone axis is primarily of interest. For growth hormone the 

best alternative is the GnRH/arginine test.  

 

 

PREPARATION 

 

Planning 

The SpR must be contacted regarding the date of the test and must consent the patient.  They 

should also be present throughout the test.  This procedure requires insertion of two indwelling 

venous cannulas and requires medical supervision in case of problems. 5% and 10% dextrose and 

i.v. hydrocortisone 100mg ampoules should be available. 

 

Patient 

The patient should have a normal diet (containing at least 150g carbohydrate per day) for at least 

three days prior to the test. 

 

The patient should fast from midnight prior to the test, and not smoke, eat or drink anything except 

tap water until the test is completed.  The patient should be at rest before and during the test. 

The patient should be weighed before the start of the test. 

Equipment     

a. Soluble insulin - give insulin Actrapid intravenously; 

  Usual dose: 0.15 U/kg stat IV 

  Cushing’s and Acromegaly: 0.3 U/kg stat IV 

Diabetes with BG >11.1mmol/L: Start IV insulin infusion at 0.3U/kg/hr until BG 

<9.0mmol/L and then stop infusion and give appropriate IV stat dose.    

 

b. Specimen tubes required: 

2 Indwelling venous cannulas 

6-8 SST tubes (Yellow Top) 

6-8 fluoride oxalate tubes (Grey top) 

 

c. 5% and 10% dextrose and iv hydrocortisone 100mg ampoules should be available 

 

PROCEDURE 

Growth hormone and cortisol are stress hormones and it is therefore important that the patient must 

be rested throughout the procedure and that the protocol is followed properly.   
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Use one cannula for sample collection and one for infusion of i.v. insulin (and dextrose / 

hydrocortisone if required).  The procedure ends after either 120 min or 150 min, depending on 

whether a second dose of insulin is required, as described in table below.  Samples must be 

labelled clearly with patient name, date and time of sampling. 

 

With severe and prolonged hypoglycaemia (over 20 min), or impending or actual loss of 

consciousness, or fits terminate the test by giving 100mL of 10% dextrose iv followed by an infusion 

of 5% dextrose but continue sampling- the hypoglycaemic stimulus has been adequate! 

 

Consider hydrocortisone 100mg i.v. at end of test if unwell. 

Lunch and a sweet drink (e.g. Lucozade 200 mL or orange juice) can be given at the end of the test.  

Observe for 2hr after the end of the test and have lunch before leaving. 

 

Send all samples together with a completed Chemical Pathology request form, to the laboratory.  

Request should be for glucose, growth hormone and cortisol, and should state that it is an Insulin 

Tolerance Test. 
 

TIME   BLOOD SAMPLE 
All time points glucose (Grey top) 

and GH/Cortisol (Yellow top) 

Insert two venous cannulas and allow patient to rest for 30 min before taking first blood sample.   
Weigh patient.  Samples collected at intervals as follows: 

0 minutes 8 mL blood:     6mL into SST (yellow top) 
                        2mL in fluoride oxalate (grey top) tube 

Immediately after time zero sample give iv Insulin via the second cannula (see dose details above). 
 

 Measure near-bedside blood glucose levels every 5-10 minutes and observe pulse for 
signs of hypoglycaemia (and record time on Pathology form) 

 If not clinically hypoglycaemic (sweating, tachycardia) at 45 min or if  
bedside glucose not <2.5 mmol/L, then consider repeating insulin dose in full 

 

Sampling times (one insulin dose):  0, 30, 45, 60, 90 and 120 min as below. 
If insulin dose repeated, sample at 0, 30, 45, 60, 75, 90, 120 and 150 min. 
The patient must be awake throughout and be able to answer simple questions. 

+ 30 minutes 
 
   45 minutes 
 
   60 minutes 
 
   75 minutes 
(only if additional 
insulin dose given) 

   90 minutes 
 
  120 minutes 
 
  150 minutes 
(only if additional 
insulin dose given) 

6 mL in SST (yellow top) and 2 mL in fluoride oxalate tube (grey top) 
 
6 mL in SST (yellow top) and 2 mL in fluoride oxalate tube (grey top) 
 
6 mL in SST (yellow top) and 2 mL in fluoride oxalate tube (grey top) 
 
6 mL in SST (yellow top) and 2 mL in fluoride oxalate tube (grey top) 
 
 

6 mL in SST (yellow top) and 2 mL in fluoride oxalate tube (grey top) 
 
6 mL in SST (yellow top) and 2 mL in fluoride oxalate tube (grey top) 
 
6 mL in SST (yellow top) and 2 mL in fluoride oxalate tube (grey top) 
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INTERPRETATION 

Adequate test: 

Blood glucose: must fall to less than 2.2 mmol/L, as tested by the laboratory, for an adequate and 

reliable stimulus to have been delivered.  If adequate hypoglycaemia was not achieved then cortisol 

or GH deficiency cannot be diagnosed but a normal response as above still indicates adequate 

reserve. 

Implications of cortisol results: 

A normal response is defined as a 30 minute serum cortisol concentration of greater than 420 

nmol/L.  (NOTE:  Roche generation II cortisol assay in use from 11/01/16 giving approximately 25% 

decreased results compared to the previous assay.  The 420 nmol/L cut-off is therefore equivalent 

to the previously used cut-off of 540 nmol/L). 

 

Patients who show a normal cortisol response, as defined above, can withstand major surgery 

without corticosteroid replacement. 

Patients with just subnormal responses but normal basal values may not require regular 

replacement therapy but do require cover for major illness and surgery; they should be informed of 

this and carry a steroid card and/or MedicAlert. 

All other patients with subnormal responses require hydrocortisone replacement and full ‘steroid 

education’. 

Untreated hypothyroidism can also give subnormal results – treatment with thyroxine may be 

necessary for 3 months before the ITT becomes normal. 

Implications of GH results: 

In a normal response Growth Hormone rises to above 13 micrograms/L (6.5 - 13 micrograms/L 

equivocal) but this is very different from the definition of severe growth hormone deficiency used by 

NICE to define the patient group requiring treatment (see https://www.nice.org.uk/Guidance/TA64). 

In order to receive NHS funded Growth Hormone therapy patients must have severe growth 

hormone deficiency defined as; 

 Known hypothalamic pituitary abnormality 

 Known deficiency of at least one other pituitary hormone 

 AGHDA questionnaire score of at least 11 despite adequate replacement of all other 

hormone deficiencies 

 Peak growth hormone of less than 3 µg/L on insulin tolerance test (or equivalent other test if 

contraindicated) 

Reassessment of AGDHA after 9 months of appropriately titrated growth hormone therapy should 

show an improvement of 7 marks in order for treatment to continue. 

 

TURNROUND TIME 

Glucose and cortisol results are available within one working day.  Growth hormone results may 

take up to 3 weeks. 

3. References 

Barts Endocrine Protocols 

https://www.nice.org.uk/Guidance/TA64
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