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TreatmentTreatment

HypokalemiaHypokalemia
Treat Underlying Treat Underlying 
cause ABCcause ABC’’ss
SupplementSupplement
IV IV KClKCl increases increases 
serum K 10 serum K 10 meqmeq to to 
approx. 0.1 approx. 0.1 meqmeq/L/L
May supplement Mg May supplement Mg 
and Ca as welland Ca as well

HyperkalemiaHyperkalemia
Treat Underlying Treat Underlying 
cause ABCcause ABC’’ss
Calcium Calcium GluconateGluconate
Dextrose + InsulinDextrose + Insulin
HCO3HCO3
KayexalateKayexalate
DyalysisDyalysis



PotassiumPotassium

The major intracellular The major intracellular cationcation (3.5(3.5--5.3)5.3)
Nerve impulse conduction (neuromuscular, Nerve impulse conduction (neuromuscular, 
skeletal/cardiac muscle contractions and other skeletal/cardiac muscle contractions and other 
cardiac function)cardiac function)
Avg. daily intake 60Avg. daily intake 60--100 100 meq/dmeq/d (may need (may need 
more)more)
Serum levels are increased in cell destructionSerum levels are increased in cell destruction
NaNa--K have a reciprocal relationshipK have a reciprocal relationship
NaNa--K pump (ATP dependent)K pump (ATP dependent)
NaNa--K exchange pump in the kidneyK exchange pump in the kidney
Cellular HCellular H--K exchange which varies with serum K exchange which varies with serum 
PHPH



HypokalemiaHypokalemia
CHFCHF
DiuresisDiuresis
RTARTA
D.M.D.M.
CushingsCushings diseasedisease
SteroidsSteroids
HyperaldosteronismHyperaldosteronism
InsulinInsulin
AlbuterolAlbuterol
EpinephrineEpinephrine
Aminoglycosides

HypomagnesemiaHypomagnesemia
DiaphoresisDiaphoresis
Vomiting/DiarrheaVomiting/Diarrhea
Intestinal suctionIntestinal suction
IleostomyIleostomy
Villous adenomaVillous adenoma
Laxative abuseLaxative abuse
Hepatic diseaseHepatic disease
AlcoholismAlcoholism

Aminoglycosides



HyperkalemiaHyperkalemia

Renal FailureRenal Failure
Metabolic AcidosisMetabolic Acidosis
Addisons Addisons DiseaseDisease
HypoaldosteronismHypoaldosteronism
KK--sparing diureticssparing diuretics
Ace inhibitorsAce inhibitors
HemolysisHemolysis
Transfusion Transfusion 
((hemolyzed hemolyzed blood)blood)
BurnsBurns
SepsisSepsis
Trauma

NsaidsNsaids
Beta BlockersBeta Blockers
ChemotherapyChemotherapy
IatrogenicIatrogenic

Trauma



SxSx&&SxSx EKG FindingsEKG Findings
HypokalemiaHypokalemia
Muscle weaknessMuscle weakness
Decreased GI Decreased GI 
motility/motility/ileusileus
Anorexia/NVAnorexia/NV
Respiratory muscle Respiratory muscle 
paralysisparalysis
ParasthesiaParasthesia
Decreased Decreased DTRDTR’’ss
Irregular pulseIrregular pulse
DysrhytmiasDysrhytmias
Polyuria Polyuria 
AlkalosisAlkalosis
Flat T wave ST Flat T wave ST 
depression,  U wave

HyperkalemiaHyperkalemia
Muscle crampsMuscle cramps
IrritabilityIrritability
N/V, diarrheaN/V, diarrhea
Orthostatic hypotensionOrthostatic hypotension
Peaked T waves, Peaked T waves, 
prolonged PR andprolonged PR and QRS QRS 
interval, ST depressioninterval, ST depression
Digitalis toxicityDigitalis toxicity

depression,  U wave



MagnesiumMagnesium

Second most abundant intracellular Second most abundant intracellular cation cation (1.5(1.5--2.5)2.5)
ExtracellularExtracellular < 1% of magnesium stores< 1% of magnesium stores
60% in Bone 60% in Bone 
Influences Ca level by effect on PTHInfluences Ca level by effect on PTH
Ca absorbed preferentially in gutCa absorbed preferentially in gut
Protein bound to albumin as is Calcium Protein bound to albumin as is Calcium 
Functions in enzyme reactions, carbohydrate Functions in enzyme reactions, carbohydrate 
metabolism, protein synthesis, and ATP productionmetabolism, protein synthesis, and ATP production
VasodilatorVasodilator
Important in cardiac functionImportant in cardiac function
Involved in Na and K cross membrane transportInvolved in Na and K cross membrane transport
Muscle contraction (if deficient then Muscle contraction (if deficient then irritability)irritability)



HypomagnesemiaHypomagnesemia

Common disorder 1/10 hospital pts.Common disorder 1/10 hospital pts.
SX onset Mg < 1meq/LSX onset Mg < 1meq/L
Assoc. w/ heart block, respiratory Assoc. w/ heart block, respiratory 
muscle paralysis and comamuscle paralysis and coma
Commonly linked to Commonly linked to hypocalcemiahypocalcemia and and 
hypokalemiahypokalemia



HypomagnesemiaHypomagnesemia

DDXDDX
MalabsorptionMalabsorption, , steatorrheasteatorrhea (40% absorbed already)(40% absorbed already)
Surgery,IBDSurgery,IBD
Excess Ca or PO4 in gutExcess Ca or PO4 in gut
Pancreatitis Pancreatitis ((saponificationsaponification))
DKADKA
HyperaldosteronismHyperaldosteronism
PTHPTH
Sepsis, burns, woundsSepsis, burns, wounds
AminoglycosidesAminoglycosides, CTX, diuretics, insulin, CTX, diuretics, insulin



HypomagnesemiaHypomagnesemia

SX&SXSX&SX
Mental status changesMental status changes
Nervous hyperirritabilityNervous hyperirritability
Weakness, fatigueWeakness, fatigue
Leg/foot crampsLeg/foot cramps
HyperreflexiaHyperreflexia
Positive Positive chvosteks chvosteks and trousseau signsand trousseau signs
TachycardiaTachycardia, labile B.P., labile B.P.
PvcPvc’’ss, prolonged PR, QT and QRS int., prolonged PR, QT and QRS int.
T wave inversion, ST depression and U waveT wave inversion, ST depression and U wave
Digitalis toxicityDigitalis toxicity



HypermagnesemiaHypermagnesemia

UncommonUncommon
Most common reason = Renal Failure Most common reason = Renal Failure 
with magnesium containing medications with magnesium containing medications 
iatrogeniciatrogenic



HypermagnesemiaHypermagnesemia

SX&SXSX&SX
Decreased neuromuscular functionDecreased neuromuscular function
Decreased muscle nerve activityDecreased muscle nerve activity
Decreased Decreased DTRDTR’’ss
WeaknessWeakness-->paralysis>paralysis
N/VN/V
BradycardiaBradycardia--> heart block> heart block--> cardiac arrest> cardiac arrest

PR,      QRS,      T wavePR,      QRS,      T wave



TreatmentTreatment

HypomagnesemiaHypomagnesemia
Treat underlying Treat underlying 
cause ABCcause ABC’’ss
SupplementSupplement
Magnesium Magnesium 
glusonateglusonate, citrate, , citrate, 
glycinate glycinate or or taurate taurate 
not oxide or sulfate

HypermagnesemiaHypermagnesemia
Treat underlying Treat underlying 
cause ABCcause ABC’’ss
DiuresisDiuresis
Calcium Calcium gluconategluconate

not oxide or sulfate
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