ClinicalJudge RN-T

PO, BALANCE

Phosphate Balance — Hyperphosphatemia vs Hypophosphatemia | NGN NCLEX-RN

NGN NCLEX-RN

Phosphate balance:
hyper vs
hypophosphatemia

Phosphorus is the element that glows in the dark — and on the NCLEX it glows
brightest through its mirror, calcium. Master one rule and most items fall into

FLUID & ELECTROLYTES ADULT HEALTH

place: phosphate and calcium move in opposite directions. Read every
phosphate value as a calcium value in disguise.

2.5 - 4.5 >55

NORMAL SERUM POs - MG/DL CA x P04 PRODUCT - CALCIFICATION RISK

THE RECIPROCAL SEESAW - SIGNATURE RELATIONSHIP

Ca

Where phosphate lives & who controls it

Phosphate (PO,*") is the body's primary intracellular anion and the structural partner of calcium
in bone. Before you can recognize cues, you need to know the four levers that move it —
because every cause of hyper- or hypophosphatemia is just one of these levers stuck.

® DISTRIBUTION ® THE FOUR LEVERS

e > ~85% in bone & teeth (with calcium as e > Kidney — main excretion route (fails first
hydroxyapatite) in CKD)
e > ~14% intracellular (ATP, DNA, cell ¢ > PTH — phosphaturic: lowers phosphate,

membranes, 2,3-DPG) raises calcium

v

e > ~1% in serum — the tiny fraction we . Vitamin D — raises gut absorption of
measure both Ca & PO,

e > Insulin — drives phosphate INTO cells
(refeeding key)

® WHY IT MATTERS CLINICALLY

Phosphate fuels ATP, diaphragm
contraction, and oxygen unloading via
2,3-DPG. That is why severe low
phosphate presents as weakness,
respiratory failure, and tissue hypoxia
— and why high phosphate is
dangerous mostly through the calcium
it drags down.
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The reciprocal law — the one rule that runs the topic

This is the single most tested concept. Serum calcium and phosphate have an inverse
relationship. When one climbs, the other falls. On the NGN, a phosphate value is a hidden

calcium question — and the symptoms you'll be asked to recognize almost always belong to the
calcium twin.

TPO,21Ca - LPO,=1Ca

High phosphate binds free serum calcium and deposits it into tissue, dropping
ionized calcium - tetany, Chvostek & Trousseau signs, paresthesias, seizures.
Low phosphate travels with the opposite picture — the hypercalcemia story of
weakness, constipation, and stones, bones, groans & psychiatric moans.

® HYPERphosphatemia - watch for HYPOcalcemia (tetany) ® HYPOphosphatemia - watch for HYPERcalcemia (lethargy)

Hyperphosphatemia — too much, kidneys can’t dump it

Defined as serum PO, > 4.5 mg/dL. The phosphate itself is usually silent; the danger is the
reciprocal hypocalcemia and, over time, metastatic calcification of soft tissue and vessels.

”~ ™
. overonsHUpPeErphosphatemia
POs > 4.5 mg/dL - expect ! CaZ?*
® PATHOPHYSIOLOGY ® DIAGNOSTICS & LABS
Phosphate enters faster than the kidney clears it, or it floods out of > Serum PO, > 4.5 mg/dL; calcium usually low

damaged cells. Excess phosphate binds serum calcium - hypocalcemia

> BUN/creatinine & eGFR (kidney function), PTH
and tissue deposition (Ca x PO, product > 55).

> Ca x PO, product — >55 signals calcification risk

® CAUSES — "KIDNEYS CAN'T, OR CELLS BURST"

> CKD / AKI — the #1 cause (reduced excretion)

® PRIORITY ACTIONS

> Treat the cause; restrict dietary phosphate (dairy, cola,
> Tumor lysis syndrome & rhabdomyolysis (cellular release) processed/organ meats, nuts, beans)

> Hypoparathyroidism (low PTH - phosphate retained) > Give phosphate binders WITH meals to trap dietary PO, in the gut

> Excess intake: phosphate enemas/laxatives (Fleet), vitamin D toxicity > Dialysis for severe levels / CKD

> DKA, acidosis (phosphate shifts out of cells) > Monitor & correct the accompanying hypocalcemia

® RECOGNIZE CUES ® MEDICATIONS

> Tetany: Chvostek & Trousseau signs, perioral & fingertip paresthesias > Ca-based binders: calcium acetate (PhosLo), calcium carbonate

> Muscle cramps, hyperreflexia, seizures (all from low Ca) > Non-Ca binders: sevelamer (Renvela), lanthanum (Fosrenol)

> Chronic: pruritus, soft-tissue/vascular calcification, red gritty eyes

s RED FLAG

Positive Trousseau (carpopedal spasm with BP cuff) or laryngospasm/stridor signals severe symptomatic hypocalcemia — a calcium emergency. Have
IV calcium gluconate and airway equipment ready.

¢ NCLEX TRAP

Phosphate binders only work taken with food — between meals there is no dietary phosphate to bind, so the drug is useless. And if serum calcium is
already high, choose a non-calcium binder (sevelamer), not calcium acetate, to avoid worsening calcification.

O MNEMONIC

"PHOSPHATE HIGH = Kidneys Can't Go" — and "Bind with Dinner": binders ride along with every meal, never alone.
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Hypophosphatemia — too little, shifted or starved

Defined as serum PO, < 2.5 mg/dL. Unlike its high counterpart, low phosphate is dangerous in
its own right: no phosphate means no ATP, and that paralyzes muscle, diaphragm, and oxygen
delivery.

Hypophosphatemia

POs < 2.5 mg/dL - expect t Ca?*

v DEPLETION

® PATHOPHYSIOLOGY ©® DIAGNOSTICS & LABS

Phosphate shifts into cells, is lost, or isn't absorbed. The classic > Serum PO, < 2.5 mg/dL; calcium often high
mechanism: a carbohydrate/insulin surge drives phosphate intracellularly,

> Check magnesium & potassium — co-deplete in refeeding
dropping serum levels precipitously (refeeding).

> Nutritional & alcohol history; CK if rhabdo suspected

® CAUSES — "SHIFT IN, STARVE, OR SPILL ouT"
® PRIORITY ACTIONS

> Refeeding syndrome — the signature stem (malnourished patient fed

bs) > Treat cause; replace phosphate — oral if mild, IV if severe (<1.0-1.5)
carbs

> Infuse IV phosphate SLOWLY — rapid replacement precipitates

hronic alcoholi | iti | i
> Chronic alcoholism & malnutrition / malabsorption hypocalcemia/tetany & arrhythmias

> DKA recovery — insulin drives PO, into cells . . . .
y N > In at-risk patients, advance feeding slowly & monitor electrolytes

> Respiratory alkalosis (hyperventilation shifts PO, in) > Encourage high-phosphate foods: dairy, meat, fish, nuts, whole grains

> Hyperparathyroidism; phosphate-binding antacids; TPN without
phosphate ® MEDICATIONS
> Oral: Neutra-Phos, K-Phos (sodium/potassium phosphate)
® RECOGNIZE CUES

. . . . > |V: potassium phosphate or sodium phosphate (choose by K* status)
> Muscle weakness — including respiratory muscles - failure to wean

from vent
> Confusion, altered mental status, seizures
> Bone pain, rhabdomyolysis, hemolysis

> Decreased cardiac contractility; poor O, delivery (low 2,3-DPG)

s RED FLAG

New respiratory muscle weakness or failure to wean from the ventilator in a malnourished/critically ill patient is severe hypophosphatemia until proven
otherwise. Check the level before escalating ventilator support.

¢ NCLEX TRAP

The stem describes a chronically malnourished, anorexic, or alcoholic patient who starts eating / receives D5 or TPN and then deteriorates — that's
refeeding syndrome. The fix is prevention: feed slowly. And IV phosphate is always given slowly to avoid crashing the calcium.

O MNEMONIC

"LOW PHOS = Weak & Won't Wean" — think diaphragm. And "Fed too Fast = Phosphate Crash" for refeeding.
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Side-by-side decision table

The fastest way to separate the two in an item: anchor on the reciprocal calcium, then on
whether the kidney can excrete.

FEATURE HYPERPHOSPHATEMIA A

SERUM LEVEL > 4.5 mg/dL < 2.5 mg/dL

RECIPROCAL LOW - tetany, Chvostek/Trousseau HIGH - lethargy, stones/bones/groans
CALCIUM

LEAD CAUSE Chronic kidney disease (can't excrete) Refeeding syndrome (insulin shift)
HALLMARK CUE Paresthesias, muscle spasm, seizures Weakness, vent-weaning failure, confusion
KEY TREATMENT Phosphate binders WITH meals; dialysis; restrict diet Replace PO, (oral/IV slow); feed slowly
DIET RESTRICT phosphate (dairy, cola, processed) INCREASE phosphate (dairy, meat, nuts)
SIGNATURE TRAP Binders fail if taken between meals Rapid IV PO, - hypocalcemia/tetany

Refeeding syndrome — the deep dive the deck can’t fit

If one mechanism earns its own test question, it's this. Refeeding is the highest-yield cause of
hypophosphatemia and a recurring NGN stem because it kills quietly during what looks like
recovery.

® THE CASCADE

. Plummeting serum PO, >
Prolonged starvation /

Carbohydrate refeeding (food, Insulin surge drives PO,, K*,

. -> - 2 -> arrhythmia, HF, respiratory &
malnutrition D5, TPN) Mg** into cells X .
cardiac failure
® WHO'S AT RISK ® NURSING PREVENTION & MONITORING
e > Anorexia nervosa / significant weight loss e > Start low calories, advance slowly over days
e > Chronic alcohol use disorder e > Replete phosphate, potassium & magnesium before & during
e > Prolonged NPO, fasting, or post-op starvation feeding
« > Cancer cachexia; post-bariatric surgery ¢ > Monitor electrolytes daily; watch cardiac rhythm

e > Thiamine before carbohydrates (prevents Wernicke)
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Pharmacology reference

Binders for high, supplements for low — with the timing and safety rules that the NGN tests as
"take action" items.

® PHOSPHATE BINDERS - FOR HYPERPHOSPHATEMIA

DRUG CLASS KEY TEACHING / NURSING RULE

Calcium acetate (PhosLo) Ca-based binder

Calcium carbonate (Tums) Ca-based binder

Sevelamer (Renvela) Non-Ca binder

Lanthanum (Fosrenol) Non-Ca binder

® PHOSPHATE SUPPLEMENTS - FOR HYPOPHOSPHATEMIA

Chew thoroughly with/after meals; Gl upset

Phosphate Balance — Hyperphosphatemia vs Hypophosphatemia | NGN NCLEX-RN

Take WITH meals; watch for hypercalcemia — avoid if Ca already high

With meals; doubles as Ca source; constipation risk

Preferred when calcium is high; with meals; no calcium load

DRUG ROUTE KEY TEACHING / NURSING RULE

Neutra-Phos / K-Phos Oral First line for mild-moderate; Gl upset/diarrhea common; with food
Sodium phosphate \% For severe; infuse SLOWLY; use if K* is normal/high

Potassium phosphate \% For severe; infuse SLOWLY; use if K* is also low; monitor cardiac

NGN clinical judgment — worked through one phosphate item

Mapping a hypophosphatemia scenario across the six cognitive steps of the NCSBN Clinical
Judgment Measurement Model — the structure behind bow-tie and matrix items.

RECOGNIZE CUES ANALYZE CUES PRIORITIZE GENERATE SOLUTIONS

Notice Interpret Rank Plan

Malnourished alcoholic, Carbohydrate load +

day 2 of TPN, now weak insulin shift = refeeding-

with shallow breathing; driven

PO, 1.2 mg/dL. hypophosphatemia
depleting ATP for the
diaphragm.

Respiratory compromise
from muscle weakness
is the most urgent threat
to airway/breathing.

Slow IV phosphate, slow
the TPN rate, monitor
Mg?*/K*, ready
respiratory support.

Delegation & scope of practice

A reliable NGN item type: who can do what for a patient with a phosphate imbalance.
Assessment, IV electrolytes, and teaching stay with the RN.

RN only LPN / LVN

« Initial & ongoing assessment « Administer oral binders/supplements (per
(Chvostek/Trousseau, respiratory effort) protocol)

« |V phosphate or calcium administration & « Reinforce teaching already provided by the RN

titration « Monitor & report cues to the RN

Interpreting labs and the Ca x PO, product » Routine oral meds with stable patients

Patient/family teaching (binders, diet, refeeding
risk)

Evaluating response to treatment

TAKE ACTION

Act

Begin slow IV phosphate
replacement; reduce
feeding rate; place on
continuous cardiac &
SpO. monitoring.

AP / UAP

EVALUATE

Reassess

Rising PO,, improving
respiratory effort, stable
calcium and rhythm

confirm the plan is
working.

» Obtain & record vital signs

» Accurate intake & output; daily weights

» Assist with meals & document intake

» Report weakness, cramps, or confusion to the

nurse
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Mnemonic vault

The memory hooks distilled — print this section alone for a one-page review card.

The Reciprocal Seesaw HIGH Phosphate

runs the entire topic hyperphosphatemia

TP04 always pairs with {Ca - tetany HIGH = Kidneys can't (CKD #1)

1P04 always pairs with TCa - lethargy BIND with dinner — binders WITH meals only
Read every phosphate value as its calcium mirror Ca high? - use sevelamer, not calcium acetate
LOW Phosphate REFEED watch-list

hypophosphatemia highest-yield cause

LOW = Weak & Won't Wean (diaphragm) R isk: anorexia, alcohol, prolonged NPO

SLOW 1V — fast push crashes calcium E lectrolytes drop: PO,, K*, Mg?*

FED fast = phosphate crash - refeeding F eed low & slow; thiamine first

Phosphate Balance - Hyperphosphatemia vs Hypophosphatemia — companion reference for the Renal/GU & Fluid-Electrolyte study set

NGN NCLEX-RN 2026 - NCSBN Clinical Judgment Measurement Model - Verify electrolyte replacement protocols against current facility policy
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