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Tumor Lysis Syndrome (TLS) associated with Acute Lymphoblastic Leukemia (ALL)
	Case Title 
	Tumor Lysis Syndrome (TLS) associated with Acute Lymphoblastic Leukemia (ALL)

	Scenario Name
	Tumor Lysis Syndrome (TLS) associated with Acute Lymphoblastic Leukemia (ALL)



                
	Learning Objectives  - Use action words

	Knowledge:
1. Review the presentation and initial management of tumor lysis syndrome in malignant conditions.
2. Recognize arrhythmia as a result of TLS.
3. Summarize management of TLS associated electrolyte abnormalities and arrhythmia.

	Skills:
1. Demonstrate effective management of electrolyte abnormalities and arrhythmia.

	Attitude/Behaviours:
1. Demonstrate Team skills 
2. Demonstrate Situational awareness
3. Demonstrate Graded Assertiveness

	Scenario Environment

	Location
	Pediatric Unit

	Monitors
	

	Props/Equipment
	Blood work
ECG
HD line for insertion

	Make-up/Moulage
	

	Potential Distractors
	








	Case Introduction:

	3 year old boy who has been admitted 24 hours prior with vomiting, weight loss and hypertension.  General malaise.   Bone marrow showed acute lymphoblastic leukemia (ALL). Earlier this day had intrathecal chemotherapy and a packed red cell transfusion.  



	Patient Parameters
	Effective Management
	Notes

	Phase 1: Initial
Condition: thin but not wasted. Irritable, not settling, not behaving his normal self.  Pale

Initial Assessment
· Heart Rhythm: Sinus
· HR:   114
· BP:  121/70
· RR:  30
· SP02:   95% RA
· T:  37.5
· CNS:   Awake and alert, difficult to settle. Moves all 4 limbs, no focal deficits.
· Chest: Mildly distressed. Scattered crackles
· CVS:   hyperdynamic precordium, grade II/VI systolic ejection murmur. Cap refill time <2secs 
· GI: BS +, liver 4cm below costal margin, spleen 3cm below costal margin, kidneys palpable 
· Weight:  15kg
	1. Take a focused history (see Notes column)

2. Medical Management
· Notes importance of ABCs
· Applies monitors – check VS
· Positions patient appropriately
· Identifies possible concerns in this patient (Eg.tumor lysis).
· Insert IV x2 and initiate therapy – hyperhydration with alkalinization(D5W1/2NS plus 50 mEq NaHCO3/L, 3000cc/m2/d or 2-4x maintenance)
· Aims urine pH 7.0-7.5
· Orders stat bloodwork: CBC, Diff, Group and Screen, BC, CRP, Lytes, Ca, Mg, PO4, Urea, Creatinine, Liver Enzymes and Bili’s, PTT, INR, Fibrinogen, D-Dimer, Uric Acid, LDH, Venous Gas and Lactate.
· Orders stat CXR and EKG
· Orders stat EKG
· Confirms allopurinol or rasburicase
· Calls for senior help as appropriate (Sr ER, Sr Peds, Sr Onc)
	1. Focused history
PMHx
· Previously healthy
· Fully immunized

Meds
· Nil

Allergies
· NKA

Further Managament
· Recognizes tumor lysis syndrome
· Orders another fluid bolus (20cc/kg) of NS over 15 minutes then runs D5W1/2NS plus 50 mEq NaHCO3/L without KCL at 2-4x maintenance requirements.
· Calls oncology for immediate advice on how to manage

	Phase 2: Hyperkalemia
Condition: No changes

	1. Patient Reassessment (see Notes column)

2. Medical Management
· Review EKG and labwork
· Institutes emergency hyperkalemia therapy onc EKG shown.
· Calcium chloride0.2 mL/kg/dose of 10% sol IV over 5 min OR Calcium gluconate 1mL/kg/dose of 10% sol over 3-5min
· Insulin 0.1U/Kg/dose, must give with dextrose and monitor sugars
· NaHCO3 1-2 mEq/kg IV over 5-10 min, recognize ventilation may be an issue
· Salbutamol by continual nebulizer
· Furosemide 0.5mg/kg/dose IV
· Sodium polystyrene (Kayexalate) 1g/kg PO/PR, recognizing out of the above this is the only definitive treatment
· Recognizes phosphate also an issue and calcium may be low as a result. 
· May replace magnesium with MgSO4 25-50mk/kg/dose IV
· May call bloodbank to PRBCs ready.
· Inserts foley catheter.
· Repeats electrolytes and EKG
	1. Patient Reassessment
Airway
· No changes

Breathing 
· No changes

Circulation
· EKG  indicates hyperkalemia

	Phase 3: Deterioration
Condition: Clutching chest.  Crying inconsolably

Physical Examination
· Heart Rhythm: peaked T waves, flat P, wide QRS
· HR:   110
· BP: 140/60
· RR: 40
· SP02: 100% on 5L face mask 
· T: 37.5 
· Chest: stable with support
· CVS:  weak, irregular pulses.  Gr II/VI SEM. CRT 4 sec
· GU: Voiding
	1. Patient Reassessment (see Notes column)

2. Medical Management
· Recognition of worsening status.
· Calls ICU stat.
· Calls Nephrology stat, recognizes potential for dialysis.
· Intensifies and continues previous management for hyperkalemia
· Inserts HD line
· Readies patient for ICU transfer

	1. Patient Reassessment
Airway
· Chest pain
Breathing 
· Laboured with crying.  Difficult to assess
Circulation
· Present


	Phase 4: Post HD
Condition: Stabilizing

Physical Examination
· Heart Rhythm: 
· HR:   
· BP: 
· RR: 
· SP02: 
· T: 
· Glucose:   
· CNS:  
· Chest: 
· CVS:  
· GI: 
· GU: 
· Integ: 

	1. Patient Reassessment (see Notes column)

2. Medical Management
· Transfer to PICU
	1. Patient Reassessment
Airway
· No chest pain
Breathing 
· Improved
Circulation
· Present




Insert more lines if more phases required.

	Expected Patient Management
	Debriefing Points

	1. Student
a. 
2. R1
a. 
3. Senior IM resident
a. 


	· 



References:






LABS – click here OR fill out below


LABORATORY *LIVE*          Lab Summary Report

	Test
	Phase 2
	Flag (H or L)
	Reference

	CBC

	WBC
	158
	H
	3.5 – 10.8 10^9/L

	Neutrophils
	9.49 x 109/L
	
	

	Lymphocytes
	71.15 x 109/L
	
	

	Other cells
	74.3 x 109/L
	
	

	Hgb
	90
	L
	130 – 170 g/L

	Platelets
	110
	L
	150 – 400 10^9/L

	Fibrinogen
	0.8 g/L
	
	

	D-Dimer
	2.5 mmol/L
	
	

	Chemistry

	Na
	137
	
	137 – 145 mmol/L

	K
	7.1
	
	3.5 – 5.0 mmol/L

	Urea
	12.5
	H
	2.5 – 6.1 mmol/L

	Creat
	90
	
	62 – 106 umol/L

	iCa
	1.02
	L
	

	PO4
	3.97
	
	

	Mg
	0.77
	
	

	Uric Acid
	1172 umol/L
	
	

	LDH
	>20,000 U/ml
	
	

	Coags
	
	
	

	INR
	3.6
	H
	0.9 – 1.2

	PTT
	96
	H
	28 – 38 s

	ABGs

	Arterial

	pH
	7.36
	
	7.35- 7.45







































LABORATORY *LIVE*          Lab Summary Report
	Test
	Phase 3
	Flag (H or L)
	Reference

	Chemistry

	Na
	135
	L
	137 – 145 mmol/L

	K
	8.3
	H
	3.5 – 5.0 mmol/L

	HCO3
	18
	L
	22-26 mmol/L

	Urea
	16.5
	
	2.5 – 6.1 mmol/L

	Creat
	92
	
	62 – 106 umol/L

	PO4
	4.73
	H
	

	LDH
	>20,000 u/mL
	
	





















LABORATORY *LIVE*          Lab Summary Report
	Test
	Phase 4
	Flag (H or L)
	Reference

	Chemistry

	Na
	140
	
	137 – 145 mmol/L

	K
	4.3
	
	3.5 – 5.0 mmol/L

	Cl
	104
	
	

	HCO3
	17
	L
	22-26 mmol/L

	PO4
	2.72
	
	

	Mg
	0.76
	
	

	Uric acid
	454 umol/L
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