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Tumor lysis syndrome
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Tumor lysis syndrome (TLS) is an oncologic emergency due to the rapid lysis of tumor cells and subsequent release of large
amounts of intracellular potassium, phosphate, and uric acid into the bloodstream. Precipitation of uric acid and/or calcium
phosphate crystals in the renal tubules can result in acute kidney injury. TLS is frequently observed in children with
malignancy, which has high tumor burden, rapid cell turnover or high chemosensitivity (particularly, Burkitt's lymphoma and
acute lymphoblastic leukemia), following the initiation of cytotoxic therapy. The current recommendations for prophylaxis and
management are based on the TLS risk stratification. It is essential to administer adequate fluid and hypouricemic agents
(allopurinol and/or rasburicase) to prevent acute kidney injury. In children susceptible to TLS, prompt diagnosis and aggressive
treatment, such as renal replacement therapy, should be performed through close monitoring.
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Rapid lysis of tumor cells
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Fig. 1. Pathophysiology of tumor lysis syndrome and pathway of purine catabolism. Allopurinol (xanthine oxidase inhibitor) inhibits
formation of uric acid, and rasburicase (recombinant uric acid oxidase) converts uric acid to allantoin, a highly soluble form.
It is important to note that obstructive uropathy is caused by precipitation of uric acid, calcium phosphate, and occasionally
hypoxanthine or xanthine in the renal tubules, resulting in acute kidney injury.

* Tubules refer to the renal tubules.
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Table 1. Risk stratification of tumor lysis syndrome

Risk group
Low Intermediate High

NHL Indolent NHL DLBCL Burkitt’s, lymphoblastic
ALL,WBC < 50,000/m? 50,000-100,000/m? > 100,000/m?
AML, WBC < 10,000/m? 10,000-50,000/m? > 50,000/m?
Other malignancies UA < 7.5 mg/dL Elevated LDH UA > 7.5 mg/dL

High tumor burden, rapid Preexisting renal

cell turnover or high insufficiency

chemosensitivity

NHL: non-Hodgkin's lymphoma, ALL: acute lymphoblastic leukemia, WBC: white blood cell, AML: acute myeloid leukemia, UA:
uric acid, DLBCL: diffuse large B-cell lymphoma, LDH: lactate dehydrogenase.

Table 2. Prophylaxis and management based on the tumor lysis syndrome risk stratification

Risk group Prophylaxis and management

Low Close monitoring, hydration

Intermediate Close monitoring, hydration, and allopurinol + rasburicase*
High Close monitoring, hydration, and rasburicase*

* Contraindicated in children with glucoe-6-phosphate dehydrogenase deficiency.
" Consider repeat administration based on the initial response.

Table 3. Management of hyperleukocytosis* and prophylaxis recommendations of tumor lysis syndrome

Management Recommendations
Hydration Usually 2-4 X maintenance rate
Diuretics Furosemide 0.5-1.0 mg/kg
Mannitol 0.5 g/kg if oliguria unresponsive to hydration + furosemide

Hypouricemic agents Allopurinol 300 mg/m?d or 10 mg/kg/d PO (max, 800 mg/d)

Rasburicase 0.15-0.2 mg/kg/d 1V (preferred in hyperleukocytosis)
Cytoreduction Leukapheresis’ if symptomatic or initial WBC > 100,000/mm?
Transfusion PC to maintain platelet > 20,000/mm3*

Avoid PRBC to limit blood viscosity

RRT Progressive acute kidney injury
Monitoring UA, phosphorus, potassium, calcium, BUN, and creatinine, g6 h

Complete blood count, g 12 h
Urine output, pH, and SG, q6 h
Respiratory, CNS, and cardiac monitoring for hyperkalemia or hypocalcemia

Imaging Brain CT® for neurologic deficits
Brain MRI (including angiography) for suspected thrombosis
Chemotherapy After stabilization and restoration of urine output

* Hyperleukocytosis refers to WBC > 100,000/mm?g.

" For infants, exchange transfusion is preferred.

* To prevent intracranial hemorrhage.

¥ Radiocontrast should be avoided in children with renal insufficiency.
RRT: renal replacement therapy, PO: per os, IV: intravenous, WBC: white blood cell, PC: platelet concentrates, PRBC: packed red
blood cells, UA: uric acid, BUN: blood urea nitrogen, SG: specific gravity, CNS: central nervous system, CT: computed tomography,
MRI: magnetic resonance imaging.
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Table 4. Indications for renal replacement therapy in tumor lysis syndrome

Indications

Presence of hyperphosphatemia and hypercalcemia
An estimated glomerular filtration rate < 50%
Volume overload unresponsive to diuretic therapy
Anuria and overt uremic symptoms*

Persistent hyperkalemia with QRS widening and/or [K*] > 6 mEg/L

Congestive heart failure
Severe symptomatic hypocalcemia
Severe metabolic acidosis

* Uremic symptoms refer to various manifestations related to uremia, including but not limited to, encephalopathy, pericarditis, and

neuropathy.
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