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Which patient has psychogenic polydipsia? €

What labs are consistent with SIADH? D

Which labs are those of the dehydrated man who has been vomiting? A
Who is the cardiac catheterization patient who received mannitol? B
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9-30-08 Approach to Patient with Osmoregulation Disorder

Sodium & Water Balance 

· Total Amount of Sodium – will determine fluid volume in body ( disorders of sodium balance detected as changes in total fluid volume of body

· Concentration of Sodium – detemined by water distribution in body ( disorders of water balance detected as changes in plasma sodium concentration
· Therefore: 
· Abnormal relative sodium concentration = water balance problem (hypo/hypernatremia)
· Abnormal absolute amount of water = sodium balance problem
Plasma Osmolality 

· Posm = (2*[Na+]) + (glucose/18) + (urea/2.8)

· Normal Osmolality – about 280-290 mOsm/L
· Measured Osmolality – quantitative measurement of all solutes in plasma
· Calculated Osmolality – calculates osmolality based on Na+, glucose, urea ( slightly low (<10)

· Osmolar Gap – difference between measured & calculated, should be < 10, could be result of ingestion of mannitol, glycine etc.
· Sodium – key determinant of plasma osmolality; under normal conditions glucose & urea < 10 mOsm/L
Hypernatremia 

· Hypernatremia –  a relatively high amount of Na+ in blood, from:
· Water loss in excess of sodium – skin, respiratory, fever, diarrhea, diuresis ( thirst compensate
· Sodium gain in excess of water – most often the administration of hypertonic IVs (iatrogenic)
· May want to give in cases of cerebral edema, to prevent hemorrhage
· At-Risk Population – include impaired thirst or impaired access to water:
· Impaired thirst – elderly, hypothalamic lesions, psychosis (Alzheimer’s)
· Impaired access to water – dementia/delirium, infants (can’t communicate that you need water)
· Typical Presentation – dehydration, from diarrhea, Alzheimer’s dementia (no thirst), concentrated urine
Polyuria 

· Polyuria – excretion of too much urine, from:

· Polydipsia – drinking too much water, can still concentrate urine, exogenous ADH can’t override
· Diabetes Inspidus – defect in water conservation, can be central or nephrogenic DI:

· Central DI – bad ADH synthesis; can’t concentrate urine, huge exogenous ADH effect
· Partial Central DI – still low ADH synth/release, poor urine conc., small ADH effect

· Nephrogenic DI – collecting tubule unresponsive to ADH, can’t [urine], no ADH effect
· Effect – can lead to hypernatremia as diluted urine excreted
· DI Typical Presentation – huge daily urine output > 2L, sedated, diluted urine
Hypernatremia Tx 
· IV – infuse a free water/hypotonic NS solution to lower Na+ concentration
· Speed – do this gradually, to give time for the brain to adjust ( otherwise cerebral edema & death!

· Acute hypernatremia – brain is shrunk & hasn’t had a chance to adjust, can correct quicker, but more often than not a gradual infusion is the better, more conservative way to go.
· Good rate of osmolality change – about 0.5 mOsm/hour, or 10 mOsm/day
· Target – want to get [Na+] = 140 mOsm/L
· Water Deficit = (Target Body Water) – (Current Body Water) = (0.6*BW) – (0.6*BW * 140/[Na+])
· Correction – want to correct water deficit over about 24 hours… so spread out IV infusion
· Assumptions – assumes no sodium deficit, today body water distribution, and steady state (no polyuria…)
· Clinical Pearl – always follow up treatment, monitor effects
Hyponatremia 

· Hyponatremia – a relatively low amount of Na+ in the blood, most common electrolyte disturbance

· Symptoms – primarily neurological (confusion, disorientation ( seizures, coma, death) in acute cases

· Treatment – treat underlying etiology:

· Non-hypoosmolar – “psueudohyponatremia” from hyperlipidemia/hyperparaproteinemia
· Hypoosmolar + Normal Renal H2O Excretion – will have dilute urine (50-100 mOsm)
· Hypoosmolar + Impaired Renal H2O Excretion – will have concentrated urine (> 200 mOsm)

· Volume signal overrides osmolar signal – inadequate effective intravascular volume, urine Na < 20 mOsm to maintain volume

· Don’t include urea – in plasma osmolarity b/c it is an ineffective osmole

· Posm = (2*[Na+]) + (glucose/18) or

· Posm = measured osm - (urea/2.8) 
Non-hypoosomolar Hyponatremia 
· Non-hypoosmolar hyponatremia – aka pseudohyponatremia or hyperosmolar hyponatremia
· Labs – [Na+] < 140, [Plasma] > 290
· Cause – shifting of water from intracellular ( extracellular compartment, from:

· Pseudo-hyponatremia
· Hyperlipidemia – lipids in blood draw water out of intracellular space, dilute [Na+]

· Hyperparaproteinemia – same deal…

· Iso/hyperosmolar hyponatremia
· Hyperglycemia – high blood glucose pulls water into plasma causing [Na+] to fall

· Mannitol infusion – same effect 
· Example Case – DM woman not eating much during flu, gets off insulin ( hyperglycemia

Hyponatremia + Normal Renal Water Excretion 

· Labs – [Na+] < 140, [Plasma] < 280, [Urine] = 50-100 (dilute)
· Causes – can be caused by polydipsia or a reset osmostat

· 1o Polydipsia – H2O intake > free water clearance of kidneys (thirst defect?) – Tx: restrict H2O
· Reset Osmostat – osmoreceptors have lower threshold, [Na+] low but stable

· Malnutrition, psychosis, pregnancy, malignancy ( all cause… no real treatment
· Example Case – Psychotic male drinking way too much water
Hyponatremia + Impaired Renal Water Excretion 
· Labs - [Na+] < 140, [Plasma] < 280, [Urine] > 100 (not diluting properly)
· Causes – can be from ADH effects, renal failure, endocrine disturbances
· ADH Effects – can be appropriate (if low volume overriding), or inappropriate

· Appropriate – low volume overrides, and urine [Na+] is < 20 mOsm
· Inappropriate – urine [Na+] still high > 20 mOsm, problem not w/ low volume
· Advanced Renal Failure – can’t dilute urine to compensate
· Endocrine Disturbances – hypothyroidism, adrenal insufficiency
· Thiazide Example – woman w/ essential HTN placed on water pill, suddenly has this disease
· Appropriate ADH Example – CHF ( lowered effective volume (although high BP) ( ADH
· Total Body Volume Up – edema from CHF/cirrhosis ( need to limit water intake
· Today Body Volume Down – diarrhea/diruesis ( correct volume status ( cessation of ADH
· Inappropriate ADH Example – cancer pt. ( SIADH: hypothalamus, paraneoplastic, drug potentiation
· Increased ADH Production in Hypothalamus – from CNS disorders, drugs, pulmonary disorder
· Paraneoplastic Syndrome – increased ADH production ectopically
· Drug potentiation – can cause ADH to have greater, inappropriate effects
· Treatment – fix underlying cause, restrict water intake, hypertonic saline, +/- furosemide, demeclocycline (tetracycline abx w/ ADH antag effect), vasopresssin2 receptor antagonists 
Thiazides vs. Loop Diuretics 

· Thiazides – act on distal tubules, prevent maximal dilution ( volume depletion, ADH release

· Loop Diuretics – act on loop of Henle ( can’t establish interstitial gradient, impaired water resorption
· Hyponatremia – only occurs when urine can’t be diluted, thus thiazides cause, not loop diuretics
Know this flow chart! If you get presented with clinical case, don’t panic, just go through these steps.
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Clinical Pearl – slow is way to go for correcting hyponatremia as well… otherwise CNS effects
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