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MAIN LEARNING POINTS

1-Systematic ABCDE
2-EKG and blood gas interpretation

3-Treatment of hyperkalemia

MANIKIN’S APPEARANCE

	A
	No cervical collar

	B
	No oxygen mask

	C
	One PVC


SIMMAN PROGRAMMING

	Event
	Frame
	A & B
	C
	OTHER

	
	IS
	O2% 96, RR 20

ausc N, volume mid
	BP 100/60, HR 60,

Hyperkalemia 4/4
	Temp 36,1, heart & bowel sounds N

	Calcium
	1
	
	After 15 sec, hyperkalemia 2/4
	


SIGN-IN
	Situation
	· Team members introduce themselves (first name and profession)
· A 78-year-old man is coming to the emergency department via ambulance because of leg weakness.

	Background
	· The patient has been diagnosed with heart failure, atrial fibrillation, an abdominal aortic aneurysm, prostate cancer.  He has also undergone a right-sided hemicolectomy because of colon cancer.  He takes Furosemide, Metoprolol, Spironolactone, Candesartan, Digoxin and Warfarin.

· One week ago, the patient was prescribed Trimethoprim/Sulfamethoxazol for a presumed urinary tract infection.  For the past 2-3 days, he has suffered from increasing fatigue and lethargy.  He called the ambulance today because of severe leg weakness that started yesterday.

	Assessment
	· What do you suspect?

· What measures may be indicated?

	Recommendation
	· What is the plan?  Who does what?

· Suggestions from the team?


OVERVIEW

	· Safety
	No specific hazards
	Gloves

	· Stability
	The patient is breathing spontaneously
	No cardiac arrest


AIRWAY & C-SPINE
	· Head & neck
	No signs of trauma
	

	· Airway sounds
	Normal airway sounds
	

	· Oral cavity
	Unremarkable
	


BREATHING
	· Pulse oximetry
	SpO2 96% on room air
	

	· Respiratory rate
	20 / min, regular
	

	· Auscultation
	Normal symmetrical respiratory sounds
	

	· Chest wall
	Normal symmetrical respiratory excursions
	


The SpO2% increases to 98% if the patient receives ≥ 10 L via mask
CIRCULATION
	· Perfusion
	NBP 100/60
	500 ml Ringer IV bolus


	· Heart rate
	60 / min
	

	· Heart rhythm
	Wide QRS complexes, regular rhythm
	


The heart rate increases to 50 if the patient receives atropine 0,5 mg IV

DISABILITY
	· Eyes
	Eyes are open, pupils 3 mm, equal; reactive to light
	

	· Best verbal
	Oriented x 3
	

	· Extremities
	Can move all extremities, normal sensation
	

	· Glucose
	5.6 mmol/L
	


EXPOSURE
	· Front side
	Unremarkable 
	

	· Back side
	Unremarkable
	

	· Temperature
	36.1°C
	


BEDSIDE BLOOD TESTS
	· Acid/Alkalosis
	Metabolic acidosis

	· Compensation
	Somewhat inadequate.  Expected compensation 3.7 kPa.  So respiratory acidosis.

	· Ions
	Anion gap 10 (normal):  renal tubular acidosis?  diarrhea?

	· Other
	Potassium of 8.3 mmol/L, Creatinine of 384 (mol/L


12-LEAD EKG
	· Rate & Rhythm
	70 beats/min, no visible P waves, too fast to be a ventricular escape rhythm

	· QRS-complex
	Very wide, no clear bundle-branch block pattern

	· ST-segments
	Difficult to interpret

	· T-waves
	Weird-looking, some are peaked (e.g. in lead V5)


POINT-OF-CARE ULTRASOUND

The physician is informed that no abnormal findings can be visualized.

The physician is informed of the following findings upon request:

	· Heart
	

	· IVC
	

	· Juice
	

	· AA
	

	· Lung
	


SYNDROME MANAGEMENT:  SEVERE HYPERKALEMIA WITH TOXIC EKG CHANGES
	· Calcium IV:  the following contain roughly 14 mEq of elemental calcium:

· 10 ml of Calcium Chloride 10% solution

· 15 ml of Calcium Chloride 0.45 mmol/ml

· 30 ml of Clacium Gluconate 10% solution

· 30 ml of Calcium Glubionate 9 mg/ml of elemental calcium

· Insulin:  10 units of short-acting insulin in 500 ml of 5% glucose over 15 min IV

· Salbutamol 10 mg nebulized

· Bladder scan and catheterization

· 1 Liter Ringer acetate

· Blood tests:  WBC, CRP, Thrombocytes, PK, Digoxin level


SIGN-OUT
	What?
	· Severe hyperkalemia with toxic EKG changes; secondary to renal failure?

· Needs measures to remove K (diuresis, dialysis, Resonium); EKG monitoring; follow K

	Where?
	· ICU step-down unit, continuous EKG monitoring

	Who?
	· Contact the ICU step-down physician

	How?
	· EKG monitoring until transfer
· Suggestions from the team?


QUESTIONS

What was the most likely cause of the patient’s EKG changes?

· Hyperkalemia due to renal failure; treatment with trimethoprim-sulfamethoxazole in elderly patients on spironolactone is associated with admission for hyperkalemia 1


[ ADDIN EN.CITE ]

· Digoxin intoxication may also be a cause (?)
What is the treatment plan for this patient's hyperkalemia?

· Membrane stabilization with Calcium, since K > 6.5 mmol/L + toxic EKG changes 2


[ ADDIN EN.CITE ]

· Shift potassium with insulin-glucose and Salbutamol (K > 6.5 mmol/L) 2


[ ADDIN EN.CITE ]

· Eliminate potassium using diuresis (diuretic + HCO3), dialysis, or resonium
· Deal with the cause of the hyperkalemia, e.g. discontinue Spironolactone, Candesartan
The patient’s digoxin level was 5.2 mmol/L (upper limit of normal 1.4).  Is digoxin intoxication a contraindication to calcium therapy for hyperkalemia?

· Not according to the study by Levine et al 3[]

How would you like to treat the patient’s digoxin level?

· Digitalis antibody therapy + hemodialysis
CLINICAL COURSE

The patient received 20 E of short-acting insulin in 500 ml of 10 glucose over 4 hours but no calcium.

Treated with Sabutamol, NaHCO3, Ringer and Resonium.
PK 6.8, received 10 mg of Vitamin K.

Digoxin 5.2 nmol/L (max 1.4).  Poison control center recommended Digoxin antibody therapy.

QRS complexes became narrower 30 min after treatment with Digoxin antibody therapy.
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