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Declarations

• Nil



Overview of talk

• Mechanism of thirst and water regulation

• Reasons for new terminology

• Test drive with cases

• Update on diagnosis

• A terrible story



Thirst



https://youtu.be/ouYKeeTz7Yw

https://youtu.be/ouYKeeTz7Yw




Vasopressin highly conserved

*shared 
homology



Mammals produce Arginine Vasopressin (AVP)



AVP is a small peptide hormone
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Pre-pro-vasopressin



Whole purpose to preserve water

Profound water loss



Embryology of posterior pituitary gland



Mechanism of thirst

Vasopressin 
(AVP)

Dehydration = high serum osmolality

thirst
Increased AVP



Action of vasopressin (AVP)

stops water 

leaking out



Water

Renal interstitium

Collecting ducts

Ser256P

AQP2 gene

Action of AVP



AVP-related polyuria



AVP-related polyuria

stops water 

leaking out



‘Diabetes Insipidus’

Unquenchable  thirst Large quantities pale urine



‘I recall leaning over the running cold tap, letting 
the water just run though my parched mouth. I 
was desperate to quench my thirst but couldn’t’

‘The only fluid in sight was the water in my 
flower vase, so with one final effort I grabbed 
the rim and gulped’



Change in terminology



Diabetes 

diabetes 
“passing water like a siphon” (Greek)

  mellitus
  “sweetened with honey” 

     insipidus
      “without taste” 



‘Central Diabetes Insipidus’
AVP not produced



‘Nephrogenic Diabetes Insipidus’

AVP doesn’t work



‘Diabetes Insipidus’

• An old-fashioned term for passing large amounts pale urine

• Indicates nothing of pathology or treatment

• Commonly confused with sugar diabetes

• Patients are not happy about it

• We can do better in 2024 



> 1000 patients with ‘Diabetes Insipidus’
80% were confused with Diabetes Mellitus

85% want name change

Evidence that patients want change



https://youtu.be/2E4CMjGyEpA

Becky

https://youtu.be/2E4CMjGyEpA


Central D.I becomes AVP-Deficiency 
Nephrogenic D.I becomes AVP-Resistance







Test-driving some cases



Polyuria polydipsia syndrome

• Primary polydipsia 

• AVP-related polyuria

Behavioural drive to drink

AVP-deficiency or resistance



There is no substitute for taking 
a good history and sound clinical 

judgement



Case 1
Urinary frequency



Case 1

• 53-year-old female

• Always needing to pass urine

• Feeling tired and has low libido

• Computer says ‘Diabetes Insipidus’



Case 1

• 70 kg in weight

• No clinical signs

• Euvolaemic



Home 24h urine volume

• 2100 ml

• 30 ml/kg



Urine volume < 50ml/kg 
unlikely to be pathological



Basic biochemistry

• Serum sodium  143 mmol/L

• Serum osmolality 290 mOmol/Kg

• Urine osmolality  850 mOsmol/Kg

Good ability to concentrate urine
Suggests AVP produced and working OK



Summary of case

• Urine volumes not high

• Urine osmolality > 800 mosmol/kg



Diagnosis

• This is not AVP-related polyuria 

• Computer gets the sack

• Investigate bladder



Urine Volume
< 50ml/kg/day

Suspected hypotonic polyuria

Urine Osmolality
> 800 mosmol/Kg

AVP Related polyuria excluded



Case 2
Primary Polydipsia



Case 2

• 36-year-old female

• Constantly feeling thirsty

• High volumes of pale urine



Case 2

• 60 kg in weight

• Psychological issues

• Always has bottle of water



Home 24h urine volume

• 6000 ml

• 100 ml/kg



Case 2

• Serum sodium  129 mmol/L

• Serum osmolality 275 mOsmol/Kg

• Urine osmolality  90 mOsmol/Kg

Dilute blood

Dilute urine



Diagnosis

• Primary Polydipsia

• AVP suppression due to water intake

• She cannot compensate and sodium low



Urine Volume
> 50ml/kg/day

Suspected hypotonic polyuria

Urine Osmolality
< 800 mosmol/Kg

Plasma Osmolality
< 285 mosmol/Kg

Serum sodium
< 135 mmol/L

Primary Polydipsia



Case 3
AVP-Resistance



Case 3

• 50-year-old female

• Constantly feeling thirsty

• Large volumes of pale urine



Case 3

• 90 kg in weight

• Long-standing bipolarity

• On lithium for for years

• No symptoms before drug



Home 24h urine volume

• 4950 ml

• 55 ml/kg



Case 3

• Serum sodium  147 mmol/L

• Serum osmolality 301 mOsmol/Kg

• Urine osmolality  95 mOsmol/Kg

Concentrated  blood

Dilute urine



Case 3

• Calcium  2.95 mmol/L

• Phosphate  0.5 mmol/L

• PTH   20.4 pmol/L

Slightly high



Diagnosis

• AVP Resistance (nephrogenic Diabetes Insipidus)



Confirmatory tests

• If you are someone who likes certainty

• Copeptin is a good new surrogate marker of AVP



Pre-pro AVP

It is technically difficult to assay AVP

Copeptin is a stable immuno-assay



Copeptin immuno-assay



Copeptin based tests

• Surrogate marker circulating AVP 

• High basal levels suggest resistance

• Low basal levels suggest deficiency



Copeptin and AVP 
correlation



Urine Volume
> 50ml/kg/day

Suspected hypotonic polyuria

Urine Osmolality
< 800 mosmol/Kg

AVP Resistance

Plasma Copeptin
> 21.4 pmol/L



Water

Renal interstitium

Collecting ducts

Ser256P

AQP2 gene

Action of AVP



AVP action



Case 3
AVP-Deficiency



Case 4

• 31-year-old female

• Always feeling tired

• Constantly feeling thirsty

• High volumes of pale urine

• Getting up a lot at night



Case 4

• Abrupt onset about 8 weeks ago

• Recently put on steroids by rheumatologists

• Painful rash on shins and joint pains

• Energy better but new onset polyuria



Erythema Nodosum



Endocrine tests

• fT4   8.5 pmol/L

• TSH   1.2 miU/L

• Prolactin  1195 miU/L

• Cortisol  < 25nmol/L

TSH deficiency

Hyperprolactinaemia

Likely ACTH deficiency

More than a whiff of pituitary pathology



Home 24h urine volume

• 4200 ml

• 60 ml/kg



Case 3

• Serum sodium  145 mmol/L

• Serum osmolality 299 mOsmol/Kg

• Urine osmolality  86 mOsmol/Kg

Concentrated  blood

Dilute urine



Bilateral hilar lymph nodes



Thickened pituitary stalk



Surgery or trauma Stalk thickening

Supra-sellar mass Weird looking mass

Causes of AVP-D



Diagnosis

• AVP Deficiency (cranial Diabetes Insipidus)



Confirmatory tests

• If you are someone who likes certainty

• Water deprivation indirect test of AVP action

• Copeptin is a direct marker of AVP reserve



Water deprivation
AVP release and action

AVP-mediated 
H20 reabsorption
via aquaporin

Water deprivation and AVP



Water deprivation tests

• Water deprivation should increase serum osmolality

• Leading to increased thirst and AVP release

• Water reabsorption stops further rise osmolality

• Appropriate reduction in urine volume 

• Absolute torture for patient with severe AVP-D



https://youtu.be/3EdQTgzRKkE

Mina

https://youtu.be/3EdQTgzRKkE


Water deprivation test
Part 1

• No fluid intake allowed 08:30 – 16:30

• Serial measurements of urine volume and urine osmolality

• Serial measurements of plasma sodium and osmolality (stop if > 300)

• Hourly weight measurement – stop if lose > 3% weight

Part 2

• At 1630 drink freely, give DDAVP (20ug nasal spray or 2ug IM)

• In AVP-D the urine volume drops and urine osmolality rises



Normal Water Deprivation Test

• Plasma osmolality < 300 mosmol/Kg

• Urine osmolality > 750 mosmol/Kg

• Urine volume reduces

Not high

Good concentrating ability



AVP-Deficiency

• Plasma osmolality > 300 mosmol/Kg

• Urine osmolality < 300mosmol/Kg

• Urine volume remains high

• After desmopressin

• Urine osmolality > 750mosmol/Kg

• Urine volumes fall as DDAVP works

Abnormally high after water deprivation

No rise after water deprivation



AVP-Resistance

• Plasma osmolality > 300 mosmol/Kg

• Urine osmolality < 300mosmol/Kg

• Urine volume remains high

• After desmopressin

• No response

Abnormally high after water deprivation

No rise after water deprivation



Problems with WDT

• Diagnostic accuracy only 70% as indirect test

• Particularly bad with Primary Polydipsia (41%)

• PP washes out medullary concentrating gradient

• Impaired concentration and response to DDAVP

JCEM, 2011



Copeptin stimulation tests
A new alternative to Water Deprivation tests



Arginine*
Hypertonic Saline*



Winzeler et al. The Lancet 2019

Arginine stimulated copeptin



Fenske, Refardt et al. NEJM 2018

Diagnostic accuracy:

•Hypertonic saline 96.5% 

•Water deprivation test 76.6% 

Close sodium monitoring and constant surveillance
needed due to risk of overstimulation and 

possible side effects

Hypertonic saline better than WDT



Diagnostic 
accuracy:

 74.4%

Diagnostic 
accuracy:

 95.6% 

Refardt J et al NEJM Jan 2024

Hypertonic saline better than arginine stimulation



Preventing catastrophe



Kane’s story
Why this matters for all doctors



Died on his 22nd Birthday





https://www.loom.com/share/136b8632021944dca02a8ca1fa186347

Rita

https://www.loom.com/share/136b8632021944dca02a8ca1fa186347


The tragedy of this case

• All Kane needed was water and desmopressin

• He was becoming increasingly hypernatrameic





Things you can get involved with if you like 

• Name change might help

• Animated video roll out

• Social media education

• Life sustaining medication 

• NCEPOD hospital audit

• UK AVP-D registry

miles.j.levy@uhl-tr.nhs.uk

mailto:miles.j.levy@uhl-tr.nhs.uk


Overview of talk

• Mechanism of thirst and water regulation

• Reasons for new terminology

• Test drive with cases

• Update on diagnosis

• A terrible story



The end
Nearly time to go home
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