Water Deprivation Test
Original Description of the Test:
Historically, various dehydration tests to distinguish between primary polydipsia and diabetes insipidus were advocated. However, they were not standardized and were difficult to perform. In 1944 Brown and Rynearson reported increased urine specific gravity in three patients with diabetes insipidus. In 1947, Kourilsky was able to categorize patients into normal, sever, and partial diabetes insipidus after 24 hour water deprivation based on the rise in urine specific gravity. In 1957, Thomas stated that routine use of water deprivation for the diagnosis of DI has largely been abandoned because water deprivation for more than few hours in a patient with DI produces distressing thirst and excessive dehydration which is potentially hazardous. It was only in 1963 when a standardized water deprivation test was reported by Dashe et al in an attempt to bring out the disorder of homeostasis with a short period of water deprivation (6 ½ hours) and to see if serum osmolality could be held constant and whether or not urine osmolality could be increased. They found that normal and hospitalized individuals were able to maintain constancy of serum osmolality and to excrete a highly concentrated urine by the end of the test while patients with diabetes insipidus developed a serum osmolality of 300mOsm/kg or greater and excreted a less concentrated urine than that of the control group. In the subgroups of psychogenic and experimental polydipsia, they were able to show no change in serum osmolality during the test. 
Indication for Water Deprivation Testing Procedures:
Indicated to test the body’s ability to conserve water, the water deprivation test is the standard indirect tool used to assess AVP function in the investigation of suspected central (neurogenic) DI, nephrogenic DI and primary polydipsia. The test is contraindicated if there are other explanations to polyuria and polydipsia, e.g., diabetes mellitus, hypoadrenalism, hypercalcaemia, hypokalaemia, chronic renal failure, or drugs (carbamazepine, chlorpropamide, or lithium).

Mechanics of How Water Deprivation Test is Performed:
1. The patient is not allowed to drink any liquids after 6 a.m. on the morning of the test day

2. Eating or smoking should be stopped at least two hours prior to the test

3. The patient should be kept in a semi-recumbent position
4. Orthostatic blood pressure, pulse, and body weight should be measured hourly
5. Serum and urine osmolality and serum sodium levels are to be measured at two-hour intervals
6. The test should be stopped when the following endpoints are reached:
· Body weight decreases by 3% from baseline
· Significant orthostatic blood pressure and/or pulse changes are observed

· Urine osmolality reaches a plateau (i.e. less than 10% change over three consecutive measurements)
· Serum osmolality > 300mOsm/kg H2O and/or the serum sodium is >145 mmol/l

7. Plasma AVP level is obtained when an end point is reached (preferably when plasma osmolality is elevated above 300 mOsm/kg H2O)
8. If the serum sodium concentration is < 146 mmol/l or the plasma osmolality is <300 mOsm/kg H2O, consider infusion of hypertonic saline (3% NaCl at a rate of 0.1 ml/kg/minute for 1–2 hours) in order to reach the endpoints discussed above
9. Administer AVP (5 units) or dDAVP (1 mcg) subcutaneously and continue following urine osmolality and volume for an additional two hours

Assay Requirements: 

1. Blood samples are collected in chilled 7ml lavender stoppered EDTA containing tubes
2. The samples must be centrifuged for 20 minutes at 4 C, 1000 x g (3000 rmp in a usual lab centrifuge). This step is mandatory to obtain platelet-poor plasma samples because significant amount of circulating AVP is associated with platelets and various conditions affecting platelets may also affect AVP levels
3. Prior to centrifugation, the tubes may be kept on slushed ice for a maximum of 2 hours
4. After plasma is separated, the sample should be stored and transported at -20° C to prevent degradation of AVP
5. AVP plasma samples may be stored at -70°C  for up to 8 weeks
6. Plasma AVP should only be measured in an experienced laboratory
Proper Interpretation of Water Deprivation Test Results:
After 2 hours of administering DDAVP, a rise in urine osmolality over 50% above baseline confers a diagnosis of central diabetes insipidus whereas a rise of less than 10% above baseline confers a diagnosis of nephrogenic diabetes insipidus. Differentiating between nephrogenic DI and primary polydipsia is best when the comparison between  plasma AVP levels (obtained at the end of the dehydration period and/or hypertonic saline infusion) and urine osmolality is done under basal conditions. This also applies in cases where the increase in urine osmolality is more equivocal (e.g. 10%–50%) after administering the DDAVP.
Statistics of Water Deprivation Test Performance:
When well performed, the water deprivation test has a sensitivity and specificity of 95% for diagnosing and differentiating severe cranial DI and nephrogenic DI. The incidence of false positive and false negative results for primary polydipsia or partial central DI/ nephrogenic DI is 30-40%.
Controversies in Literature about Water Deprivation Test:
Water deprivation test has proven its inability to accurately distinguish partial neurogenic DI from primary polydipsia. This was demonstrated in a study comparing diagnoses provided by the standard indirect test and the direct vasopressin radioimmunoassay in patients with polyuria. What is important here is that the AVP measurements cannot be interpreted without taking into consideration the following four factors: clinical history, plasma osmolality, urine osmolality, and the maximal urinary response to exogenous AVP in reference to the basal urinary flow. 

References 
1. Dashe et al: A Water Deprivation Test for the Differential Diagnosis of Polyuria. JAMA Vol. 185, No 9. Aug 31, 1963.
2. Thomas, W.C., Jr.: Diabetes Insipidus, J Clin Endocr 17:565-582, April 1957.
3. Bichet, D.G. Diabetes insipidus and vasopressin. In: Diagnostic Endocrinology, 2nd ed, edited by W.T. Moore and R.C. Eastman. St. Louis: Mosby-Year Book, 1996, pp 157-175.
4. Verbalis J: Disorders of body water homeostasis, Best Practice & Research Clinical Endocrinology & Metabolism, Vol. 17, No. 4, pp. 471–503, 2003
5. Stephen A. Brietzke: Disorders of water metabolism: Hospital physician board review manual. Endocrinology Volume 6, Part 1
6. Robertson, Valtin: Water Deprivation Test. (www.diabetesinsipidus.org) Copyright © 2003 The Diabetes Insipidus Foundation, Inc.
7. Barth, Butler, Hammond. Biochemical Investigations in Laboratory Medicine, London, England: ACB Venture Publications, 2001
8. Zerbe RL and Robertston GL. Comparison of plasma vasopressin measurements with a standard indirect test in the differential diagnosis of polyuria. N Eng J Med. 305:1539-1546, 1981.

