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Hyperkalemia

Introduction 12

Hyperkalemia is a common electrolyte issue seen in the ED. The three most common causes are: urinary retention, chronic kidney
disease/ESRD, and drugs which raise serum potassium levels (see table to the right for common offending agents).

On a different note, “redistributive hyperkalemia” is seen in hyperglycemia such as HHS and DKA. In this form, hyperosmolarity and
insulin deficiency cause potassium to move out of cells, but the total body amount of potassium is low due to dehydration.

This document will focus on hyperkalemic emergency, when prompt, immediate therapies are required.

. Drugs which raise serum potassium levels:
Presentation B . . ACEI/ARB's, NSAIDs, beta-blockers, potassium
Patients may be asymptomatic or have nonspec1f1c complamts (e. g. fatlgue, sparing diuretics, heparin, trimethoprim, ketoconazole,
weakness). Occasionally they have palpitations and chest pain. At high levels of cyclosporine, tacrolimus, digoxin, succinylcholine

hyperkalemia bradycardia is typically seen, with progression to slower heart
rates, strange arrhythmias, and eventually poor end organ perfusion with subsequent change in mental status. Rarely, muscle
weakness with paralysis can occur.

Determining urgency- the EKG 3

EKG and clinical features both the determine urgency of therapy. EKG should immediately be performed on all suspected
hyperkalemic patients.

Hyperkalemia is the “lupus of EKG changes.” It can literally do whatever it wants.

Some examples include sinus bradycardia, slow idioventricular rhythms, ventricular tachycardia, any T wave changes, ST elevation,
pseudo-Brugada pattern, and bundle branch blocks. Hyperkalemia is the most common electrolyte cause of When you see slow
cardiac arrest, and can cause asystole, PEA, ventricular fibrillation, and pulseless ventricular tachycardia. These VT with rates <120,
are just a few of the classic changes that are frequently identified. think hyperkalemia!

There is a traditionally taught “order” of EKG changes, but we
think its low yield for exams because in reality everyone knows the
EKGs are variable and unpredictable. Just know the general
theme:

Peaked T waves and shortened QT -> progressive PR and QRS
lengthening > disappearance of P wave, emergency of sine wave

Again, in reality the progression and severity of EKG changes do
not correlate well with potassium concentration. See the example
EKG to the right.

This is a classic EKG for hyperkalemia with the classic sine wave and wide complex bradycardia.
ILook at the progressive lengthening of the QRS, no P waves, and slow rate.

What is considered “hyperkalemic emergency”?

Hyperkalemic emergency is defined as patients with signs and symptoms of hyperkalemia, or EKG changes consistent with
hyperkalemia. Patients tolerate acute hyperkalemia a lot worse than chronic hyperkalemia.
Other accepted definitions, with any one of the following being required:

- Any potassium level >6.5 mEq/L

- Moderate hyperkalemia (>5.5 mEq/L) with acute renal impairment, any crush injury, tumor lysis syndrome, or potassium

absorption from GI bleeding
- Hyperkalemia in ESRD patients outside of regular dialysis
- Hyperkalemia in CKD patients not previously on dialysis but who have significantly higher potassium than normal

Who can have their potassium lowered slowly?

Asymptomatic patients with potassium level <5.5 mEq/L. These patients can be managed non-urgently by addressing the underlying
cause such as dietary adjustments, cessation of causative medications, or optimizing chronic diseases which caused it (CKD, metabolic
acidosis, etc).

Treatment of hyperkalemic emergency

All patients should be on telemetry. There are 3 types of therapies to treat hyperkalemic emergency: cardiac membrane stabilization
therapy, therapies that drive potassium into cells, and therapies that excrete potassium. See the table to below for an outline on these
therapies.

Therapy Indication ‘ Onset Duration ‘ Downside

IV Ca-gluconate or Ca- Any EKG changes are seen, or patient has Minutes 30-60 None for Ca-gluconate. Ca-chloride can
chloride signs/symptoms of hyperkalemia minutes cause tissue necrosis if it extravasates.
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IV insulin with IV First line therapy for hyperkalemic emergency to 10-20 5 hours Hypoglycemia; Measure glucose levels
dextrose shift potassium inside minutes hourly.
Albuterol Rapid onset, but short duration. Should never be <30 <2hours | Tachycardia, possible angina in those
given alone. Rarely utilized minutes with cardiac history. Short duration.
IV bicarbonate Hypertonic solution is worthless. Isotonic solution | Hours Infusion | Alkalosis
drip might be beneficial in metabolic acidosis. length
Loop or thiazide diuretics | First line therapy for those producing urine <30 4 hours Dehydration, kidney injury.
minutes
Hemodialysis First line for those with ESRD on dialysis, anuric Complications related to dialysis and
patients, and those who fail diuretic therapy. vascular access if it is needed.
Gastrointestinal cation See below for details.
exchangers

Cardiac Stabilization therapy 45

If EKG changes (discussed above) are seen: IV calcium. Calcium does nothing for potassium levels but stabilizes cardiac membranes by
antagonizing potassium. It is fast (onset is within minutes), but short-lived. Its duration only lasts for 30-60 minutes, so reassessment of
the patient is critical.

Available options: Ca-gluconate: 1g dose. Can be given through peripheral veins in a typical IV.

Ca-chloride: 1g. Contains three times the concentration of calcium, but should only be used if a central line is
present, as its extravasation from peripheral lines can cause tissue necrosis. You may consider giving it via peripheral line or IO in a
patient who presents in extremis or is pulseless, however there is no major evidence to support this. The reason you would be doing it
is heroic efforts to save the patient and at the same time someone is obtaining central access. This is a discussion outside this review.

Therapies which move potassium into cells
Yes, there’s bicarbonate and albuterol, but these are not the “go-to” agents. They definitely should not be given instead of IV insulin.

IV insulin with IV dextrose s7,s: 10U regular insulin IV, 100 mL of 50% dextrose (50g of glucose). 5U should be used in those with renal
insufficiency. This is the best medication to order for lowering potassium levels by driving potassium ions into the cell. The dextrose is
given to counteract the insulin. Patients must undergo frequent hourly glucose checks up to 6 hours post-therapy as hypoglycemia
occurs in 20% of patients.

Effects begin at 10-20 minutes, peaking in 30-60 minutes. They last for 5 hours which is very nice. Expect potassium to drop about 1
mEq/L. Patients will often require frequent re-dosing because as you attempt to remove potassium from the body it can take several
hours or be delayed (e.g. setting up dialysis), so you need to stay on top of this!

Albuterol 9: 10-20 mg in 4mL saline nebulizer. That’s ~4-8 nebulizer treatments total (a LOT!). Peaks in 90 minutes, duration <2 hours.
Hypertonic bicarbonate ampules 10: No help. Hypertonic nature of the fluid pulls potassium out of cells.

Isotonic bicarbonate 1011: limited efficacy only in metabolic acidosis. It must be given with an IV fluid drip as well typically at a rate of
150 mmol/L (D5W w 3 amps bicarbonate per liter). It helps lower potassium levels by dilution and alkalosis.

Therapies to remove potassium from body
First, determine if the patient is hypovolemic.

If the patient is hypovolemic and with metabolic acidosis: start a sodium bicarbonate drip along with lactated Ringers for resuscitation.
LR does not cause hyperkalemia (1. Normal saline exacerbates hyperkalemia due to its acidotic nature.

Diuretics: high doses are usually needed with some combo of the following: Furosemide 80-120 mg IV or Bumetanide 2-4 mg IV,
chlorothiazide 500 mg IV, and acetazolamide 500 mg IV. Keep dialysis as an option as you monitor urine output. If the patient
produces adequate urine, give lactated Ringers and monitor electrolytes.

Hemodialysis 12: the only definitive method of reducing potassium levels. First line for those with ESRD on maintenance dialysis,
anuric patients, and those who failed diuretic therapy.

What about gastrointestinal cation exchangers? 13, 14

Patiromer, sodium polystyrene (kayexalate), and zirconium cyclosilicate are often discussed as potential options, however their
evidence is limited. For the most part, zirconium appears safe, but only lowers potassium by a little (0.2 mM in 12 hours) and may not
be clinically relevant. It can be considered for use with loop diuretics.

We do not recommend ever giving kayexalate in the ED, and you can read this awesome Rebel EM article for more details. In
particular, kayexalate is potentially harmful with rare cases of colonic necrosis, with basically NO evidence of lowering potassium
levels urgently. Patiromer remains largely unknown, as there are no randomized controlled trials.
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