VET 433C

Polyuria and Polydipsia
Definitions
Polydipsia: Voluntary increased water intake

e Primary polydipsia (drinking without a primary physiologic reason)
e Secondary/compensatory polydipsia (normal physiologic response) *most of what we
talk about

Normal Water Intake ~50 — 100 ml/kg/day

e In most dogs 50-80 ml/kg/day is normal
e Grey zone is 80-100 ml/kg/day
e Normal variations based on activity, ambient temperature fluctuations etc.

Polydipsia > 80-100 ml/kg/day

This can also be understood by reflecting on the animal’s maintenance fluid rate which is similar
to normal water intake

e BW?¥x 70— 132 (dog)
e BW?¥*x 70 (cat)
e 2-4 ml/kg/hr which equates to about 50-100 ml/kg/day

Polyuria: Production of large volumes of dilute or unconcentrated urine
Normal urine output ~ 1-2 ml/kg/hour or about 50 ml/kg/day
Polyuria > 50 ml/kg/day

Urine Specific Gravity

e Dilute urine
o Hyposthenuric urine (USG <1.008)
= Urine that is more dilute than plasma or ultrafiltrate
= Osmolality testing can be run on serum and urine
e Urine osmolality will be lower than serum osmolality
o Isosthenuric urine
= Not concentrated or diluted urine (USG 1.—8-1.012)
=  Ultrafiltrate is the same as final urine
= Osmolality testing can be run on serum and urine
e Urine osmolality will be the same as serum osmolality
o Hypersthenuric urine
= Concentrated urine (USG >1.012)




= Urine that is more concentrated than plasma or ultrafiltrate
= Osmolality testing can be run on serum and urine
e Urine osmolality will be higher than serum osmolality

Confirming PU/PD

*Quantification of water intake NOT urine output

Example 10kg dog

Recall normal water intake is about 50-100 ml/kg/day
Low end: 10kg (50 ml) = 500 ml
High end: 10kg (100 ml) = 1,000 ml
Normal intake is 500 — 1,000 ml/day
*now we need to get this into cups (240 ml/cup)
1,000 ml / (240ml/cup) = =4 cups per day max
Serial Urine Specific Gravity Measurements

e First morning urine collection
o Likely to be the most concentrated urine of the day

o In patients with pu/pd, urine should not be significantly concentrated
=  Usually <1.025

Pertinent history

e Is the patient getting up to drink/urinate during the night?
e Is the water bowel needing to be refilled more often?
o Make sure to note which pet is consuming the water
¢ (Quantification of water intake
e How many times does the patient go out to urinate per day
o PU/PD will be LARGE volumes of urine frequently
o Rule out lower urinary tract signs (pollakiuria)
o Urinary incontinence
= PU/PD can lead to incontinence
» Tx of the underlying cause can help resolve incontinence
Check if the clinical signs are consistent with the underlying etiology
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Differential Diagnoses for PU/PD

Primary Polydipsia | Primary Polyuria

\ Common \ Other




Hyperadrenocorticism
Hyperthyroidism (cats)
Diabetes mellitus
Renal disease (acute and chronic)
Medications (prednisone, phenobarbital)
Hypercalcemia
Post-obstructive diuresis

Hypoadrenocorticism
Pyometra/Pyelonephritis (E.coli)
Hepatic insufficiency
Liver failure / dysfunction
Hypokalemia
Diabetes insipidus (nephrogenic vs central)
Diets (high in salt)
Psychogenic polydipsia

Diabetes Insipidus (DI)

Nephrogenic Central
Secondary Traumatic
-Pyometra (E.coli) Neoplasia
-Hypercalcemia Cysts
-Cushings Malformation (congenital)
-Pyelonephritis
-Hyperthyroidism
Primary
-Rare

Diagnosis

e Pertinent history

e Physical exam findings

e CBC, chemistry panel, urinalysis

e +/- Urine culture

e +/- Diagnositc imaging (ultrasound)

* A majority of pu/pd differentials are ruled out by the initial diagnostic workup

Water Deprivation Testing *RARE to perform!!

e Goal is to put a patient into a state of dehydration

o Determine if anti-diuretic hormone is released and if the kidneys are able to

respond
e Perform with CAUTION

o Risk for hypovolemia and electrolyte abnormalities

o Monitor

= Body weight: 5% decrease supports dehydration

= USG

= (Creatinine, BUN, Sodium

e Can perform a modified water deprivation test but it is still rarely done




o Slow reduction in water restriction
o May eliminate false negative results in patients with chronic pu/pd and medullary
washout

Consequences of PU/PD
Patient considerations

o Urinary incontinence

o Urine scald

o UTI
e Quality of life issues

o Stress for pets

o Constant need to be at the water bowl
e Atonic bladder is also a possible sequela

Owner considerations

e Severe urinary incontinence
o Can be a reason for electing euthanasia
e Time constraints
o Lack of sleep for pet and owner
o Inability to leave pet alone for extended periods
o Constant need to refill water bowls
e Emotional stress for owners

Key terminology to understand
Anti-diuretic hormone (ADH) = Vasopressin
Desmopressin (DDAVP) = Synthetic vasopressin
Diuresis = Increased urine production
Anti-diuresis = Reduction of urine volume

MOA of ADH: primarily acts on renal collecting ducts by binding to V2 receptors. This activates
adenylate cyclase, increasing cAMP, which triggers the insertion of aquaporin-2 channels into
the apical membrane, significantly increasing water reabsorption from urine back into the blood.
This leads to more concentrated urine and decreases its volume.

ADH (DDAVP) can be used as a diagnostic tool

¢ Rule out all possible causes for secondary nepharogenic diabetes insipidus before this test
e Monitor serum sodium
e Response to DDAVP suggests Central DI



e Lack of response to DDAVP supports NDI
o Medullary washout and secondary NDI can cause a false negative response

Why does polyuria occur?

¢ Inability of the kidneys to concentrate urine
o Substances such as glucose or sodium cause an osmotic diuresis
o Renal dysfunction prevents normal urine concentrations
o Diabetes insipidus
= Nephrogenic: substances such as calcium, can cause an inability of the
kidney to respond to signals that lead to concentrated urine
= (Central: Lack of ADH production

Why does polydipsia occur?

e Most commonly a compensatory behavior in response to a primary polyuria or loss of
total body fluid

e Due to a primary polydipsia (uncommon)

o Intracranial lesion

o Fever, Pain

o Behavioral (psychogenic)

= Need to rull out all other causes, this is a diagnosis of exclusion and is
more commonly seen in anxious patients

Key considerations

e Caution with water restriction
o Athome
= Educate owners, it is never acceptable to withhold water to prevent pu/pd
= This can lead to a life-threatening dehydration, hypovolemia, and
electrolyte derangements
o In-hospital
= Pre-operatively and during hospitalization
= (an lead to dehydration, hypovolemia, and electrolyte derangements
e Polydipsia can be a normal response in some conditions
o When water losses occur (such as with diarrhea)
= Patients drink more to compensate for increased losses
e Attempt to maintain euhydration
e Patients will NOT have polyuria in this case
o Dogs that are swimming (hunting dogs etc)
= (Can ingest larege amounts of water



Transient polydipsia that can lead to polyuria

o Loss of medullary concentrating gradient

A concentrated medullary interstitium is needed to concentrate urine
This can be lost with IV fluid administration or after treating a patient’s
underlying cause of pu/pd
e May need time to see this concentrating gradient return which is
why water deprivation testing can be dangerous even in patients
with primary polydipsia



