· Original description of test or corresponding diagnosis
· In 1913, Jacobsen illustrated that carbohydrates and glucose given orally increase blood sugar levels which is followed by normalization of the values shortly thereafter. Before this, determination of glucose tolerance was based on the amount of sugar required to illicit glycosuria. Many studies followed, including those by Hamman & Hirschman and Janney & Isaacon. Presently, the oral glucose tolerance test is an important and readily available clinical utility.
· Indication for testing procedure
· Indication for oral glucose tolerance test:

· Assessment of diabetes; including diabetes mellitus, pre-diabetes, and gestational diabetes.
· Diagnosis and follow up of acromegaly.

· As a research tool to determine insulin sensitivity indices.

· Mechanics of how test is performed
· For diabetes mellitus:

· Following an overnight fast (8-12 hours), baseline plasma glucose is measured,

· 75 grams of glucose is given orally consumed over five minutes (in the form of a 10-ounce solution),

· Plasma glucose is measured after two hour (samples may be measured at more frequent intervals to assess dynamics of the glucose and insulin; e.g., 30, 60, and 90 minutes).

· For gestational diabetes (GDM): OGTT is performed at 24-28 weeks gestation, or earlier in high risk groups.
· Two-step approach: 
· Glucose challenge test (GCT) is performed as a first screen.
· Baseline plasma glucose measurement is obtained, followed by 50 grams of glucose are given orally, followed by measurements of plasma glucose at one hour. 

· Those who screen positive undergo one of two OGTTs

· A 75-gram OGTT, with glucose measurements fasting, and at one and two hours following the glucose load; or a
· 100-gram OGTT, with plasma glucose measurements fasting, one, two, and three hours after the glucose load.

· For acromegaly (diagnosis and follow-up):

· Seventy-five-gram OGTT is performed, with measurement of growth hormone and glucose at 0, 30, 60, and 120 minutes. 

· For assessment of post-operative cure, the test should be carried out three to six months after surgery.

· Assessment of insulin sensitivity:

· Several proposed models are used, that generally follow a pattern similar to that of OGTT, with more frequent sampling for glucose, insulin, and C-peptide. 

· Following an overnight fast (8-12 hours), baseline blood samples are obtained for glucose and insulin. Seventy-five grams of glucose are administered orally, followed by blood sampling at 30, 60, 90, 120, and possibly 180 (depending on the model used).
· Assay Requirements
· Glucose measurement: Glycolysis can occur readily in the collected specimen if it remains at room temperature leading to artificially low results. To avoidthis artifact, tubes are commonly pre-treated with sodium fluoride and an anti-coagulant such as potassium oxalate. 

· Insulin assay can be affected by the presence of insulin auto-antibodies in patient who receive insulin. Hemolysis of the specimen may lead to degradation of insulin. High doses of biotin may interfere with the assay.
· Growth hormone cut-offs are dependent on the assay used.

· Specimen Handling
· Glucose: Should be collected in a gray-top tube, to a volume of 2 cc of blood. Other tubes can be used (e.g. SST tube), however, the possibility of glycolysis must be considered.

· Insulin and C-peptide: Should be collected in a red-top, yellow-rim SST tube.  A minimum of 2.5 cc of whole blood is needed for both assays, and 1 cc for insulin alone.

· Growth hormone: Should be colledcted in a red-top, yellow-rim SST tube.  A minimum of 1 cc of whole blood is needed.
· Proper Test Interpretation 
· Diabetes: 

· Diabetes mellitus is diagnosed with fasting plasma glucose (FPG ≥ 126 mg/dL or a two-hour value ≥ 200 mg/dL.

· At-risk for diabetes: Impaired fasting glucose defined by a FPG of 100-125 mg/dL, and impaired glucose tolerance defined by a two-hour blood glucose value of 140-199 mg/dL.

· Gestational diabetes:

·  Glucose Challenge Test (GCT) one-hour value of > 130-140 mg/dL.
· 100-gram OGTT diagnostic criteria: two or more of the following are required, FPG ≥ 95, 1-h ≥180, 2-h ≥ 155, and 3-h ≥ 140.

· 75-gram OGTT diagnostic criteria: two or more of the following are required, FPG ≥ 95, 1-h ≥180, and 2-h ≥ 155.

· Acromegaly:

· Growth hormone levels suppress to less than 1 ng/mL (there may be a decreased response in Cushing’s syndrome, anorexia nervosa, and affective disorders, while there may be a paradoxical response in chronic renal failure and acute illness).
· Assessment of insulin sensitivity: One of several equations can be used to assess whole body insulin sensitivity.
· Statistics of test performance:  Sensitivity, Specificity, PPV, NPV (as appropriate)
· OGTT is considered the gold standard for the diagnosis of diabetes, and little is available on the sensitivity and specificity of the test.

· GDM: Using a cut-off of 143 mg/dL, the sensitivity and specificity of the test are ~ 87% and 83% respectively; however, using this cut-off may miss 13% of patients. Therefore, a lower cut-off is warranted to avoid untoward morbidity associated with GDM, at the cost of a lower specificity.
· Acromegaly: the sensitivity and specificity of OGTT is near 100%. 
· Address controversies in the literature about the test if appropriate 
· Despite the extensive experience with the oral glucose tolerance test, several studies question its accuracy due to irreproducibility (65.6% reproducibility in one cohort). The variation in test results may be significant enough to change an individual from one category to the next. For this reason, interpretation of the results should incorporate the clinical scenario of individual patients.
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