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polyuria 
and nephrogenic DI 



urine output > 2 L/m2/day in children, and 3L/day in adults.

Definition of Polyuria 

It must be differentiated from the more common complaints of 
frequency or nocturia, which are not associated with an increase in 
the total urine output.
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Causes of 
polyuria 

Increased fluid intake Increased urinary 
solute excretion 

Impaired urinary 
concentration 



Increased fluid intake Increased urinary solute 
excretion 

Compulsive water drinking 
(primary polydipsia)

§ osmotic diuresis 
1- DM 
2- Mannitol treatment 

§ Salt loose 
1- Adrenal insufficiency 
2- Aldosterone resistance
3- Cerebral salt wasting 
4- Diuretic therapy 



Impaired urinary concentration 

§ Insufficient ADH action (Diabetes insipidus) 
1- Central (neurogenic) DI 
2- Nephrogenic DI  

§ Renal disorders 
1- RTA 
2- Bartter syndrome 
3- Gitelman syndrome 



180 L /day 
of plasma

About 80 % of this is passively reabsorbed in the(PT), 
through H20 channels  (AQP1) , (Na by Na/k ATPase ,Hco3, P) .

TAL is 
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DI
Central DI Nephrogenic DI 

§ Genetic 
AR/AD / wolfram syndrome

§ Malformation 
septo-optic dysplasia, 
Holoprosencephaly , Anencephaly,
Agenesis of corpus callosum  

§ Acquired 
Head trauma , tumor, infection , surgery

§ Idiopathic  

§ Genetic 
XL ( AVPR2) defect 
AR/AD (AQP2) defect

§ Acquired
Hypokalemia, hypercalcemia ,
obstructive uropathy, nephrocalcinosis,
lithium, Amphotericin B   



Approach to 
polyuria 

History Clinical 
examination Investigations 

§ Age of onset
§ Meningitis / increased ICT
§ Head trauma / neurosurgery 
§ Drug intake
§ Psychological troubles
§ Repeated attacks of fever and 

dehydration 

§ Anthropometric measures
§ Signs of dehydration  
§ MR / neurological deficits / midline defects(central DI)
§ Genital ambiguity (CAH)
§ Rash / seborrhea / ear discharge (histocytosis)
§ Hyperpigmentation (Adrenal insufficiency)
§ Acidotic breathing(RTA)
§ Rickets (RTA,CKD) 
§ Muscle weakness (Hypokalemia)



Clinical features (primary, X-linked nephrogenic DI )

Ø Present in infancy (no prenatal symptoms, no polyhydramnions).
Ø Polyuria and polydipsia with episodes of hypernatraemic dehydration. 
ØEpisodes of pyrexia, irritability, and vomiting.
Ø Failure to thrive (patients are only interested in drinking, but not eating).
Ø Females Usually present at a later age with milder symptoms or are asymptomatic. 
ØDevelopmental delay/learning problems .
ØMegaureter and megacystis (due to high urine volume).



Investigations 

ØUrinalysis and urine specific gravity
Ø Paired urine/plasma osmolality
ØUS (kidney & UB)
ØMRI Brain 
ØGenetic study 

ØCBC
ØElectrolytes
ØKFT
ØLFT
ØABG
ØBlood glucose 



Serum 
osmolality 

Urine 
osmolality 

Urine 
specific 
gravity 

< 270  mOsm/kg

> 600 mOsm/kg

> 1010 

> 300 mOsm/kg

< 300 mOsm/kg

< 1005 

DI  
unlikely 

DI

Sosm >270 and < 300
Uosm < 300 



DI
Urine osmolality still low  
Serum osmolality increased

(295-300)   

Water 
deprivation test 

PP
Urine osmolality increased up to

( 500 ) 
Serum osmolality normal  

Nephrogenic 
DI 

Central DI 

DDAVP  test 

Water deprivation test 
Increase in Uosm 100% in complete forms 

50% in partial forms 

No increase in Uosm in complete forms
50% increase in partial forms  

Sosm >270 and < 300
Uosm < 300 







Ø Copeptin  is the C-terminal peptide of pro-vasopressin that is co-secreted with AVP . 
Unlike plasma AVP measurement, which is technically challenging, copeptin  remain 
stable for days after sampling of blood and can be measured relatively quickly .

Ø copeptin assays are not yet available worldwide .

Ø Once the test becomes more widely available in the future, it will  be frequently used to 
diagnose and distinguish the various forms of polyuria-polydipsia syndromes.

Copeptin





Copeptin



Treatment 



Central DI Nephrogenic DI 

Fluids 
AVP Analogs 

Diet 
Ø free water intake is necessary .
Ø Sodium restriction to (1 mEq/kg/day) 

(reduce the osmolar load and the need for associated water excretion.)
Ø A low protein diet is not advised since it may interfere with grow

Drugs
Ø Hydrochlorothiazide (2 to 3 mg/kg/day).
Ø (increase sodium excretion resulting in contraction of  extracellular sodium

content that leads to an increase in proximal tubular reabsorption of sodium
and water.) 
-(Thiazides probably also increase expression of the AQP2 protein.)

Ø Chronic thiazide therapy is associated with dyslipidemia
,  hyperglycemia and hyperuricemia. 



Nephrogenic DI 

Ø Future therapies for NDI shall focus on enabling trafficking of 
functional AVPR2/AQP2 protein trapped in endoplasmic 
reticulum to the site of their action, through chemical or 
pharmacological therapies.

Ø Amiloride 20 mg/m2/day . 
Ø Combination of the two agents also reduces the risk of 

hypokalemia.

Ø Indomethacin (2 mg/kg/d) better than amiloride, but its 
prolonged use is not recommended since it may reduce
GFR and cause gastrointestinal side effects. 

Ø The mechanisms of action are unclear, but probably include
reduction of GFR and stimulation of proximal Na (and thus
water) reabsorption.

Ø Acquired causes  
Correction of the cause of possible 






