MALDEK
CONDITION CATALOG - CLINICAL REASONING

Kidney type of DI

The kidney cannot hear ADH's command to save water, so it makes huge amounts
of watery pee no matter what the body needs.

THE STORY IN ONE SENTENCE

The kidney cannot hear ADH's command to save water, so it makes huge amounts of
watery pee no matter what the body needs.

“Nephrogenic diabetes insipidus — the kidney ignores ADH (the body's 'save water' hormone),
so it keeps making dilute pee even when the body is dry.”

Normal anatomy — the body's job

Your kidneys filter blood and make pee. Normally, a hormone called ADH tells the kidney to
pull water back so your pee gets stronger and you stay balanced.

BODY'S JOB

Each kidney has about a million tiny filters called nephrons. Blood flows in, gets cleaned,
and the leftover water and waste travel down a long, twisty tube (the collecting duct is the
final part). Along that tube, the kidney decides how much water to save. ADH (antidiuretic
hormone, also called vasopressin) is made by the hypothalamus (a control center deep in
your brain) and stored in the pituitary gland (a pea-sized gland hanging below the brain).
When your blood gets even a little too salty or your body senses it is getting dry, the
pituitary releases ADH into the bloodstream. ADH travels to the kidney and locks onto
receptors (like tiny keyholes) on the cells lining the collecting ducts. This signal tells the
cells to move water channels called aquaporin-2 from inside the cell up to the surface, like
opening doors in a wall. Water then rushes back through those doors into your blood, and
your pee becomes more concentrated (darker, less volume). If your body has plenty of
water, ADH drops, the channels close, and you make lots of dilute, pale pee. This system
keeps your blood sodium, water balance, and blood pressure steady.

1. Blood gets too salty or body senses low water — hypothalamus (deep brain control center)
signals the pituitary gland to release ADH into the blood.

2. ADH travels through blood — reaches the kidney and binds to V2 receptors (special locks)
on collecting-duct cells (the final tube in each nephron).
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3. V2 receptor activates — turns on a messenger inside the cell (cyclic AMP) — signals the cell
to shuttle aquaporin-2 water channels to the cell's surface (like installing doors in a wall).

4. Water rushes through aquaporin-2 channels — leaves the pee and re-enters the blood — pee
volume drops and becomes concentrated (darker, saltier).

5. Blood becomes less salty and balanced — body stops screaming for water - ADH level falls,
channels close, pee becomes dilute again.

What breaks

The kidney tubes lose the ability to respond to ADH, so they cannot close the water gates and
pee stays dilute no matter what the body needs.

CLINICAL TERM

Nephrogenic diabetes insipidus: impaired renal response to circulating ADH due to V2-
receptor or aquaporin-2 dysfunction.

How the body compensates

The body tries to balance the huge water loss by screaming for thirst, so the person drinks
constantly. If they can drink freely, blood sodium stays near normal and vital signs look okay —
but this fragile balance hides how broken the system is. The danger comes when the person
cannot drink (asleep, sick, surgery, confused) — then the blood gets dangerously salty fast.

1. {'step': 'Massive excessive urination (polyuria) (huge pee output, often 3-20 liters/day)’,
'why': "Without ADH's brakes, the kidney keeps making dilute pee nonstop, losing water the
body should be saving."}

2. {'step': 'Severe excessive thirst (polydipsia) (overwhelming thirst, constant drinking)’,
'why': "As water pours out, blood sodium starts to climb. The hypothalamus (brain's balance
center) senses this and fires up the thirst center, making the person feel desperate to drink.
If they can drink enough, they replace the lost water and blood sodium stays near normal —
this is the body's only defense."}

3. {'step': 'High sodium (Hypernatremia) (high blood sodium) if water is restricted’, 'why': 'If
the person cannot drink — during sleep, illness, vomiting, or a water-deprivation test — the
kidney keeps losing water but no water comes in to replace it. Blood sodium climbs above
145 mEq/L (normal is 135-145), sometimes shooting to 160+ mEq/L. High sodium pulls
water out of brain cells, making them shrink, which causes confusion, irritability, muscle
twitching, seizures, and coma.'}
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4. {'step': 'Dilute urine (low urine osmolality <200 mOsm/kg, specific gravity <1.005) even
when blood is too salty', 'why': 'Normally, high blood sodium and dehydration would trigger
ADH release, the kidney would concentrate the pee, and urine osmolality would climb
above 600-800 mOsm/kg. In nephrogenic DI, ADH is released but the kidney ignores it, so
the pee stays watery no matter what — this is the hallmark lab clue.'}

5. {'step': "Intact thirst keeps many patients 'stable' for years", 'why': 'As long as the person
can drink freely and their thirst center works, they drink enough to match the huge pee
output, so blood sodium stays near normal and they avoid crisis. Vital signs (blood pressure,
heart rate) stay okay because blood volume is maintained by constant drinking. This
compensation hides the problem until something breaks the balance — then the patient
crashes fast.'}

6. {'step': 'Children and infants decompensate faster’, 'why': 'Babies cannot ask for water, and
their small body size means they have less reserve. Dehydration, high sodium, and seizures
can happen within hours if a baby with nephrogenic DI is not fed enough fluid, making this
a medical emergency in infancy.'}

Domino effect

1. The kidney cannot respond to ADH — water channels (aquaporin-2) stay closed or broken —
kidney keeps losing water into the pee. — Whether from lithium poisoning, high calcium,
low potassium, or a birth defect in the V2 receptor or aquaporin-2 gene, the final common
path is the same: ADH tries to tell the collecting ducts 'save water,' but the cells cannot
hear it or cannot open the water doors, so water pours out and pee stays dilute (urine
osmolality <200 mOsm/kg, often closer to 50-100).

2. Massive excessive urination (polyuria) (3-20 liters/day of pale, watery pee) — blood loses
water faster than it is replaced — blood sodium starts to rise. — Every liter of dilute pee
takes free water out of the blood but leaves salt behind. As water leaves, the remaining
blood becomes saltier (hypernatremia). In a normal person, this would trigger more ADH
and the kidney would slam the brakes, but here the brakes are broken, so pee keeps
flowing.

3. Rising blood sodium — hypothalamus (brain's balance center) senses the salt climb - fires
the thirst center — severe excessive thirst (polydipsia) (overwhelming, constant thirst and
drinking). — The brain's osmoreceptors (salt sensors) in the hypothalamus detect even a 1-
2% rise in blood sodium and turn on a powerful thirst drive. The person feels compelled to
drink water all day and night, often waking every hour to gulp water. This is the body's only
way to defend against getting too salty, because the kidney cannot help.
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4. If the person can drink freely — they replace the lost water — blood sodium stays near
normal (135-145 mEq/L) — they look 'stable' but are always on the edge. — Constant
drinking matches constant peeing, so blood volume and sodium stay balanced — but this is
a fragile tightrope. The person is never truly stable; they are compensating every minute.
Vital signs (BP, HR) look okay because blood volume is maintained, which can fool the care
team into thinking the problem is mild.

5. If water is restricted (sleep, vomiting, NPO for surgery, altered mental status) — intake
drops below output — blood sodium climbs fast — high sodium (hypernatremia) (Na+ >145,
often >160 mEq/L). — Without constant drinking, the huge pee output is unopposed. Blood
sodium shoots up, pulling water out of brain cells (osmosis). Brain cells shrink, triggering
confusion, lethargy, irritability, muscle twitching, seizures, and — if sodium climbs above
160-170 mEq/L. — coma and death. Infants and children crash fastest because their small
size gives them almost no margin.

6. High sodium (Hypernatremia) — brain cells shrink — seizures, altered mental status, coma
- risk of permanent brain damage or death if not corrected slowly. — Shrunken brain cells
can tear small blood vessels, causing bleeding (intracerebral or subarachnoid bleeding
(hemorrhage)). The danger continues during treatment: if you lower sodium too fast (>10-
12 mEq/L in 24 hours), water rushes back into brain cells faster than they can handle,
causing cerebral swelling (edema) (brain swelling) and herniation. The safe correction is
0.5 mEqg/L/hour or 10-12 mEq/L/day, using free water (by mouth or IV D5W) carefully.

7. Chronic excessive urination (polyuria) — bladder stretches (hydronephrosis, megacystis)
and sleep is broken — developmental delays in children, exhaustion in adults. — The
bladder fills every 30-60 minutes, waking the person constantly. Children may wet the bed
for years, and infants may fail to gain weight (failure to thrive) because they are too busy
drinking to eat. The social and physical toll is huge: school problems, work problems,
chronic fatigue, and social isolation.

8. All findings — excessive urination (polyuria), excessive thirst (polydipsia), dilute urine, high
sodium (hypernatremia) if deprived — trace back to one upstream break: the kidney cannot
respond to ADH. — Every symptom, every lab abnormality, every complication flows from a
single mechanical failure in the collecting duct. ADH is present (often elevated, because the
body keeps trying), but the kidney cells are deaf to it. Fix the underlying cause (stop
lithium, correct calcium or potassium, give a thiazide diuretic plus low-salt diet to reduce
pee volume, or give desmopressin in central DI — but desmopressin does NOT work in
nephrogenic DI because the problem is not ADH deficiency, it is ADH resistance).
Understanding this one break makes every clinical decision logical: you must ensure free
access to water, monitor sodium closely, and never restrict fluids unless you are prepared to
give IV free water to prevent lethal high sodium (hypernatremia).
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Symptoms - what the patient feels, and why

* You pee a huge amount every day — often 3 to 20 liters (like filling a big water jug, or even

more than that): The collecting ducts in your kidneys (the tubes that normally grab water
back from your pee) ignore the signal from ADH (antidiuretic hormone, the brain's 'save
water' messenger). Because the ducts don't respond, they let tons of water escape straight
into your bladder instead of pulling it back into your blood.

You feel thirsty all the time and drink water constantly: Your blood gets more concentrated
(saltier) because you're losing so much water in your pee. The hypothalamus (the brain's
thirst center, deep inside your head) notices the salty blood and screams 'drink!' so you'll
replace what you lost.

You wake up many times at night to pee (nocturia): The kidney ducts can't concentrate your
pee at night either — they ignore ADH around the clock — so your bladder fills up fast and
wakes you to empty it, over and over.

Your pee is very pale or almost clear: Because the collecting ducts don't reabsorb water,
your urine stays super-dilute (watery). It's like pouring a tiny drop of lemonade powder into
a gallon of water — it looks almost like plain water.

Peeing and drinking keep happening even after you take desmopressin (DDAVP, a medicine
that acts like ADH): In nephrogenic (kidney type) DI, the problem is in the kidney ducts
themselves — they don't listen to ADH or to DDAVP (which is just man-made ADH). Giving
more signal doesn't help if the receiver is broken.

Babies may be fussy, have fevers, vomit, or not gain weight well: Babies with nephrogenic
DI can't tell you they're thirsty, so they get dehydrated (not enough water in the body).
Dehydration makes the body too hot, upsets the stomach, and stops normal growth because
the baby can't keep enough water and nutrients inside.

Your blood sodium goes high (hypernatremia — over 145 mEq/L) if you can't drink enough
to keep up: When you lose more water than salt in your pee, the salt in your blood gets
crowded into less and less water, so the concentration shoots up. If you can drink freely, you
usually keep it normal, but if you're sick or can't access water, the sodium climbs and can
hurt your brain cells.

Focused exam

Excessive urination (Polyuria) (peeing large amounts of very dilute urine all day and night):
In nephrogenic diabetes insipidus, the collecting ducts (the final tubes in the kidney that
squeeze water back into the body) cannot respond to ADH (the hormone that tells the
kidney to save water). So they keep dumping dilute pee no matter how much ADH is
circulating. This is the signature sign that the kidney itself is broken, not the brain's ADH
factory.
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» Excessive thirst (Polydipsia) (drinking huge amounts of water, often many liters per day):
The hypothalamus (the brain's thirst center) senses that blood sodium is climbing because
water is leaving faster than it can be replaced. It triggers intense thirst to push the person
to drink and try to dilute the blood back to normal. This is the body's emergency safety
valve.

* High sodium (Hypernatremia) (blood sodium > 145 mEq/L, often 150-160 or higher): When
the kidney pours out water but holds onto sodium, blood sodium concentration rises. In
nephrogenic diabetes insipidus, the collecting ducts cannot concentrate urine even when
ADH levels are sky-high, so sodium stays behind in the blood while water leaves in the pee.
High sodium pulls water out of brain cells and can cause confusion, seizures, or coma if
severe.

* Urine osmolality < 300 mOsm/kg (very dilute, watery pee): Normal kidneys make
concentrated urine (osmolality > 600 mOsm/kg) when ADH is present. In nephrogenic
diabetes insipidus, the collecting duct cells cannot insert aquaporin-2 water channels (the
tiny gates that let water escape from the urine back into the blood) because the ADH
receptor on those cells is broken or blocked. So urine stays thin and dilute no matter what.

* No response to desmopressin (DDAVP, synthetic ADH) during a water deprivation test: This
is the diagnostic proof. If you give DDAVP (fake ADH) and the urine osmolality does not rise
above 300 mOsm/kg, the kidney is ignoring the hormone. That confirms nephrogenic
(kidney-caused) diabetes insipidus, not central (brain-caused) diabetes insipidus, where
DDAVP works perfectly because the kidney is healthy.

* Signs of dehydration: dry mucous membranes, low skin turgor, orthostatic low blood
pressure (hypotension) (blood pressure drops when standing): Even though the patient
drinks constantly, the kidney pours out water so fast that the body can fall behind. In
infants or anyone who cannot communicate thirst or reach water freely, severe dehydration
and high sodium (hypernatremia) can develop within hours.

* Medication history: lithium for bipolar disorder; or lab evidence of high calcium
(hypercalcemia) (calcium > 10.5 mg/dL) or low potassium (hypokalemia) (potassium < 3.5
mEq/L): Lithium blocks the ADH receptor (V2 receptor) on collecting duct cells. High
calcium and low potassium damage the collecting duct's ability to respond to ADH by
disrupting intracellular signaling. Identifying the upstream poison is the key to reversing
nephrogenic diabetes insipidus if it is acquired rather than genetic.

Diagnostics - every test answers a question

* Serum sodium - Is the blood too salty because water is leaving the body faster than it is
being replaced?

* Urine osmolality — Is the kidney making concentrated (strong) urine or dilute (watery)
urine?
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Serum osmolality — Is the blood itself too concentrated (thick) because of water loss?
24-hour urine volume — How much urine is the patient actually making per day?

Water deprivation test with desmopressin (DDAVP) challenge — Does the kidney respond to
ADH, or is it ignoring the signal?

Serum ADH (vasopressin) level — Is the pituitary gland making ADH, or is the problem in
the kidney?

Serum calcium and potassium - Is there a reversible metabolic cause poisoning the
kidney's ability to hear ADH?

Genetic testing for AVPR2 or AQP2 mutations (if congenital nephrogenic diabetes insipidus
is suspected) — Is there an inherited defect in the ADH receptor or the water channel itself?

Treatment logic

Stop lithium immediately (if lithium is the cause); correct high calcium (hypercalcemia)
(goal calcium < 10.5 mg/dL) with IV fluids, bisphosphonates, or calcitonin; correct low
potassium (hypokalemia) (goal potassium > 3.5 mEq/L) with oral or IV potassium —
Removing the toxin or metabolic poison lets the collecting duct cells start responding to
ADH again. Lithium directly blocks the V2 receptor and downstream signaling. High
calcium and low potassium disrupt the intracellular machinery that inserts aquaporin-2
water channels into the cell membrane. Fixing these upstream breaks can reverse acquired
nephrogenic diabetes insipidus within days to weeks.

Low-sodium diet (restrict dietary sodium to < 2-3 grams per day) — Less sodium in the diet
means less sodium reaches the blood, so the kidney does not have to make as much urine to
dilute it. This reduces urine output (polyuria) by 30-50% and helps normalize blood sodium.
It works by lowering the osmotic load the kidney has to clear.

Thiazide diuretic (hydrochlorothiazide 25-50 mg daily) or amiloride (5-10 mg daily,
especially if lithium-induced) — Thiazides cause mild volume depletion, which triggers the
proximal tubule (an earlier part of the kidney) to reabsorb more sodium and water before
urine even reaches the broken collecting duct. This reduces urine volume by 30-50% even
though ADH is still not working. Amiloride blocks sodium channels in the collecting duct
and protects against lithium entry into cells, so it is preferred if lithium is the cause.

NSAIDs (indomethacin 25-50 mg two to three times daily) - NSAIDs reduce prostaglandin
synthesis. Prostaglandins normally oppose ADH action in the collecting duct, so blocking
them enhances whatever little ADH effect remains. Indomethacin can reduce urine output
by 25-40% in nephrogenic diabetes insipidus. It also reduces glomerular filtration rate
slightly, lowering the total amount of fluid the kidney has to process.
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* Ensure unlimited free access to water at all times; educate patient, family, and caregivers
to allow drinking to thirst without restriction — Letting the person drink as much as they
want prevents dangerous high sodium (hypernatremia) and dehydration. Thirst is the
body's natural alarm system—if it is working, the patient will drink enough to replace urine
losses and keep blood sodium near normal. This is the essential safety net while other
treatments take effect.

Medications

Thiazide diuretic (for example, hydrochlorothiazide) - Thiazide diuretic (water
pill that acts in the kidney tube)

This water pill blocks salt reabsorption early in the kidney tube (in the distal convoluted
tubule). When less salt is pulled back into the blood, the body holds onto water earlier in the
tube to keep salt balance steady. That means less water reaches the collecting duct at the end,
so less water is lost as urine—even though ADH (the hormone that normally tells the kidney to
hold water) isn't working right. It is paradoxical: a diuretic that actually reduces urine volume
in nephrogenic DI.

1. The thiazide blocks the sodium-chloride cotransporter (NCC) in the distal convoluted
tubule.
2. Less sodium is pulled back into the blood from the tube.

3. The body compensates by reabsorbing more water earlier in the tube (in the proximal
tubule) to keep salt and water balance steady.

4. Less fluid reaches the collecting duct at the end of the tube.

5. Less water is dumped into urine, so total urine volume drops by 30-50%.

SAFETY WATCH

Can lower potassium, so potassium levels must be checked regularly. - Can raise calcium
and uric acid, so monitor those too. - Patient must still drink enough water to match urine
output—the pill helps, but does not eliminate the thirst or risk of dehydration. - Does not
work well if the person eats a lot of salt, so a low-sodium diet (under 2-3 grams per day) is
essential.

Amiloride (potassium-sparing diuretic) - Potassium-sparing diuretic (a gentle
water pill that protects potassium)

Amiloride blocks sodium channels (ENaC) in the collecting duct, the same channels that
lithium can clog up and damage. By blocking those channels, amiloride stops lithium from
entering the cells and harming them. This protects the kidney cells that are supposed to
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respond to ADH. It also gently reduces urine volume by changing how the kidney handles salt
and water. It is especially useful in lithium-induced nephrogenic DI.

1. Amiloride blocks the epithelial sodium channel (ENaC) in the collecting duct.

2. Lithium normally enters kidney cells through this channel and damages the machinery that
responds to ADH.

3. By blocking the channel, amiloride keeps lithium out of the cells.
4. Less damage means the kidney can respond a bit better to whatever ADH signal is present.

5. Urine volume may drop by 30-50%, and the person feels less crushing thirst.

SAFETY WATCH

Can raise potassium, so potassium must be checked regularly—especially if the person
also takes ACE inhibitors, ARBs, or potassium supplements. - Often combined with a
thiazide; the two together work better and balance potassium (thiazide lowers it, amiloride
raises it). - Does not work well if the person eats a lot of salt; a low-sodium diet (under 2-3
grams per day) is essential.

Indomethacin (NSAID anti-inflammatory) - Nonsteroidal anti-inflammatory
drug (NSAID)

Indomethacin blocks an enzyme called cyclooxygenase (COX) that makes prostaglandins.
Prostaglandins in the kidney normally oppose ADH—they make the kidney dump more water.
By blocking prostaglandins, indomethacin allows whatever weak ADH signal is present to work
a bit better. It also reduces blood flow to the kidney slightly, which cuts down the amount of
water filtered in the first place. Together, these effects can reduce urine volume by 25-30%.

. Indomethacin blocks cyclooxygenase (COX), especially COX-1 and COX-2.
. Less prostaglandin E2 (PGE2) is made in the kidney.
. PGE2 normally antagonizes ADH, so blocking it lets ADH work a bit better.

_ W N e

. Indomethacin also constricts the afferent arteriole slightly, reducing glomerular filtration
rate (the amount of blood filtered).

5. Less water is filtered and less is lost as urine, so urine volume drops.
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SAFETY WATCH
Can damage the kidneys themselves if used long-term, especially in people who already
have kidney disease—monitor kidney function (creatinine, GFR) regularly. - Can cause
stomach ulcers, bleeding, and upset stomach—take with food and watch for black stools or
stomach pain. - Can raise blood pressure and increase the risk of heart attack and stroke,
especially in older adults. - Avoid in pregnancy (especially third trimester), severe heart
failure, and active peptic ulcer disease. - Use the lowest dose that works, and only if
thiazide or amiloride alone is not enough.

Stop lithium (if nephrogenic DI is lithium-induced) - Medication
discontinuation / cause removal

Lithium enters kidney cells through sodium channels and interferes with the signaling cascade
that ADH triggers inside the cell. Specifically, it blocks the insertion of aquaporin-2 water
channels into the cell membrane, so even when ADH binds its receptor, the cell cannot open
the gates to let water back into the blood. Stopping lithium removes the toxin and allows the
kidney cells to start repairing. Recovery can take weeks to months, and some damage may be

permanent if lithium was used for many years.

S U A W N e

. Lithium is stopped (or the dose is lowered as much as safely possible with psychiatry input).
. Lithium levels in the kidney cells gradually fall.

. The cell's ability to move aquaporin-2 water channels to the membrane begins to recover.

. ADH signaling slowly improves.

. Urine volume drops and thirst decreases over weeks to months.

. Some people recover fully; others have lasting mild nephrogenic DI if the damage was

deep.

SAFETY WATCH
Never stop lithium suddenly without psychiatry supervision—bipolar disorder can relapse
dangerously. - Work closely with a psychiatrist to find an alternative mood stabilizer (e.g.,
valproate, lamotrigine, or an atypical antipsychotic). - Monitor kidney function, lithium
level, and urine output during and after the transition. - Some patients must stay on
lithium because no other drug controls their mood—in that case, treat the nephrogenic DI
with amiloride, thiazide, and low-sodium diet while continuing lithium at the lowest
effective dose.
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Correct high calcium (hypercalcemia) (high calcium) if present - Metabolic
correction / cause removal

High calcium in the blood directly interferes with the kidney's ability to respond to ADH.
Calcium activates a receptor (calcium-sensing receptor, CaSR) on kidney cells that reduces the
production and insertion of aquaporin-2 water channels. High calcium also triggers calcium
deposits in the kidney tubules, which physically damage the cells. Lowering calcium—by
treating the underlying cause (e.g., hyperparathyroidism, vitamin D toxicity, cancer)—removes
this block. ADH signaling improves, and urine volume drops.

1. The underlying cause of high calcium is identified and treated (e.g., surgery for parathyroid
tumor, stopping vitamin D supplements, treating cancer).

. Serum calcium falls back toward normal (8.5-10.5 mg/dL).
. Calcium-sensing receptor activation decreases.
. Aquaporin-2 channels are made and inserted into the cell membrane more normally.

. ADH can now trigger water reabsorption.

S U e W N

. Urine volume drops and thirst eases.

SAFETY WATCH

Acute severe high calcium (hypercalcemia) (calcium >14 mg/dL or symptoms like
confusion, nausea, weakness) is a medical emergency—treat with IV saline, calcitonin, and
bisphosphonates in the hospital. - Monitor calcium, phosphate, PTH, vitamin D, and kidney
function regularly. - Ensure the patient drinks enough water while calcium is being
lowered, because dehydration can make calcium rise even more.

Correct low potassium (hypokalemia) (low potassium) if present - Electrolyte
replacement / cause removal

Low potassium impairs the kidney's ability to make and move aquaporin-2 water channels to
the cell membrane in response to ADH. It also triggers changes in the cell that make it less
sensitive to ADH signaling. Replacing potassium—by mouth (potassium chloride pills or
powder) or IV if severe—restores normal cell function. The kidney can then respond to ADH
again, and urine volume drops.

1. Potassium is replaced orally (10-40 mEq per day in divided doses) or IV if potassium is
dangerously low (<2.5 mEq/L).

. Serum potassium rises back toward normal (3.5-5.0 mEq/L).
. Intracellular potassium in kidney cells is restored.

. Aquaporin-2 production and membrane insertion return to normal.

U1 &= W N

. ADH signaling works again.
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6. Urine volume drops and thirst decreases.

SAFETY WATCH
Potassium pills can irritate the stomach—take with food and plenty of water. - Too much
potassium (hyperkalemia) can stop the heart—never give potassium if the person has
kidney failure or is not urinating. - Monitor potassium levels every few days while
replacing, then regularly. - Treat the underlying cause of low potassium to prevent it from
dropping again.

Adequate water intake (cornerstone of all management) - Supportive care /
physiologic replacement

Because the kidney cannot hold onto water, the body loses huge amounts of dilute urine every
day (often 3-20 liters). The only way to prevent life-threatening dehydration is to drink enough
water to match what is lost. This does NOT fix the kidney problem, but it keeps the person
alive and prevents the blood from becoming dangerously concentrated (hypernatremia). Free
access to water at all times is essential. Infants and people who cannot sense thirst or
communicate need careful monitoring and scheduled water intake.

1. The person drinks water whenever they feel thirsty (which is very often in nephrogenic DI).
2. Water is absorbed in the intestines and enters the bloodstream.

3. Blood sodium and osmolality stay in a safer range.

4. The body stays hydrated despite the kidney dumping large volumes of dilute urine.

5. Dehydration, high sodium, and organ damage are prevented.

SAFETY WATCH

The person must have free access to water at all times—never restrict fluids. - In infants
and young children, offer water frequently and monitor weight, wet diapers, and alertness
closely. - In people who cannot feel thirst or ask for water (e.g., intellectual disability,
dementia), set a strict schedule for water intake (e.g., 200-300 mL every 1-2 hours while
awake). - Monitor serum sodium regularly—if it climbs above 145 mEq/L despite free
water access, increase water intake and re-evaluate medications. - Nighttime urine output
can disrupt sleep—medications (thiazide, amiloride) help reduce this, but some nighttime
waking to drink and urinate is often unavoidable.

Low-sodium diet (essential adjunct to diuretic therapy) - Dietary intervention /
physiologic adjunct

A low-sodium diet (usually <2-3 grams of sodium per day, or <5-7 grams of salt per day)
reduces the amount of sodium filtered by the kidney. When less sodium is delivered to the
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distal tubule, the kidney reabsorbs more water upstream (in the proximal tubule) to keep the
body's salt balance steady. This reduces the volume of urine by 30-50% and makes thiazide and
amiloride work much better. Without a low-sodium diet, diuretics often fail to reduce urine

volume meaningfully.

1

S O e W N

. The person eats less salt (avoid processed foods, canned soups, salty snacks, restaurant

meals).

. Less sodium is absorbed in the gut and enters the bloodstream.

. Less sodium is filtered by the kidney into the urine.

. The body compensates by pulling more water back earlier in the kidney tube.
. Less fluid reaches the collecting duct at the end.

. Urine volume drops and thirst decreases.

SAFETY WATCH

Teach the patient to read food labels and avoid high-sodium foods (processed meats, chips,
canned goods, fast food). - Work with a dietitian to design meals that are tasty and
realistic. - Monitor sodium levels—too little sodium (hyponatremia) is rare in nephrogenic
DI, but if it occurs, ease the restriction slightly. - Consistency matters—occasional high-salt
meals will spike urine output and thirst for 1-2 days.

Red flags

* Blood sodium above 150 mEq/L (very salty blood — can cause confusion, seizures, or coma)

* A baby who is limp, won't wake up, has sunken eyes or a sunken soft spot, or stops making

tears (severe dehydration)

* Sudden confusion, muscle twitching, or seizures in anyone with known diabetes insipidus

(sign the brain is being hurt by salt imbalance)

* Not making any pee for hours despite drinking (might mean the kidneys shut down from

severe dehydration or another emergency)

Nursing priorities

1. Ensure the patient has unrestricted access to water or fluids at the bedside and throughout

the care area at all times — The kidneys cannot concentrate urine (make it less watery)
because ADH receptors do not work, so massive water loss continues. Patients must drink
constantly to match urine output or they develop severe high sodium (hypernatremia) and
dehydration within hours.
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2. Monitor serum sodium level every 4 to 6 hours during acute management and watch for
confusion or lethargy signaling high sodium (hypernatremia) — Nephrogenic DI causes the
kidneys to dump free water while holding sodium, raising blood sodium dangerously high.
High sodium (Hypernatremia) above 145 mEq/L (normal is 135-145) shrinks brain cells,
causing confusion, seizures, coma, and death if untreated.

3. Measure and record urine output every hour and compare to fluid intake to identify
negative fluid balance early — Urine output often exceeds 3 to 15 liters daily in
nephrogenic DI. Detecting when output surpasses intake prevents hypovolemia (low blood
volume) that drops blood pressure and shuts down kidneys.

4. Check serum calcium and potassium levels daily and notify the provider immediately if
calcium is above 10.5 mg/dL or potassium is below 3.5 mEq/L — High calcium
(Hypercalcemia) directly damages the collecting ducts in the kidney where ADH normally
works, worsening DI. Low potassium (Hypokalemia) occurs because massive urine flow
washes potassium out, causing dangerous heart rhythms and muscle weakness.

5. Hold lithium doses and notify the provider if lithium is on the medication list, then monitor
for improvement in urine volume over 48 to 72 hours — Lithium blocks ADH receptors in
kidney tubules. Stopping lithium allows receptors to recover in days to weeks in many
patients, potentially reversing nephrogenic DI if the exposure was not too long.

6. Administer prescribed thiazide diuretic (usually hydrochlorothiazide 25 to 50 mg daily) and
monitor for reduced urine output within 3 to 5 days — Thiazide diuretics cause mild volume
depletion that makes the proximal tubule (early kidney filter part) reabsorb more sodium
and water before urine reaches the damaged collecting duct, cutting total urine output by
30 to 50 percent.

7. Teach the patient and family to follow a low-sodium diet (less than 2 grams of sodium daily)
and provide a printed list of high-salt foods to avoid — Lower sodium intake reduces the
osmotic load (particle burden) the kidneys must excrete. Less sodium in the blood means
less water is pulled into urine, decreasing excessive urination (polyuria) (excessive
urination) and making fluid balance easier.

8. Weigh the patient at the same time daily and report weight loss greater than 2 pounds in 24
hours as a sign of dehydration — Rapid weight loss reflects fluid loss because body fat and
muscle do not disappear overnight. Each pound lost equals roughly 500 mL of fluid deficit,
signaling the patient cannot drink fast enough to replace urine losses.

Sources

* Endocrine Society Clinical Practice Guideline on Diabetes Insipidus
* UpToDate (Wolters Kluwer peer-reviewed synthesis)

» National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK)
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* American Academy of Pediatrics (AAP) guidance on polyuria in children

Last reviewed: 2026-07-07
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