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L eukostasis by hyperleukocytic childhood acute leukemia:
pathophysiology, clinical presentation, and emergency care

Ki Lyong Nam, Gyeong Yoon Baek’, In-sang Jeon'

Departments of Emergency Medicine and *Pediatrics, Gachon University Gil Medical Center,
Gachon University College of Medicine, Incheon, Korea

Hyperleukocytosis (HL), defined by a peripheral white blood cell (WBC) count exceeding 100,000/mm?, is occasionally
observed in childhood acute leukemia. The increased viscosity in the micro-circulation by HL and the interaction between the
leukemic blasts and endometrium of blood vessels sometimes result in leukostasis. Leukostasis can incur life-threatening
manifestations, such as respiratory distress, brain infarction and hemorrhage, and renal failure, needing an emergency care.
Although early stage of leukostasis is difficult to detect due to nonspecific manifestations, an emergency care is mandatory
because leukostasis can proceed to a fatal course. Initial management includes an aggressive fluid therapy that can reduce
WBC count, and prevent other metabolic complications implicated by HL. Packed red blood cells should be judiciously
transfused because it increases blood viscosity. Conversely, transfusion of platelet concentrates or fresh frozen plasma, which
does not affect blood viscosity, is recommended for prevention of hemorrhage. To reduce tumor burden, leukapheresis or
exchange transfusion is commonly performed. However, the efficacy is still controversial, and technical problems are present.
Leukapheresis or exchange transfusion is recommended if WBC count is 200,000-300,000/mm? or more, especially in acute
myelocytic leukemia, or manifestations of leukostasis are present. In addition, early chemotherapy is the definite treatment of
leukostasis.
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Hyperleukocytosis

|

« Evaluation: Imaging study and laboratory work-up including, CBC,
coagulation study, cross-matching, electrolyte, uric acid, chest X-ray
« Establish IV route and initiation fluid therapy with D 1/4 NS or 1/2 NS

« Supply rasburicase

|

+ Avoid packed RBC transfusion

» Avoid packed RBC transfusion

Hb > 6-7 g/dL Hb < 5-6 g/dL
without congestive heart failure symptoms with impending congestive heart failure symptoms
l I
Symptomatic Asymptomatic
leukostasis leukostasis
+ Fluid therapy 3,000-4,000 mL/m?day » Fluid therapy 2,000-3,000 mL/m%day » Fluid therapy 1,000-2,000 mL/m%day

+ Transfusion with packed RBC 10 mL/kg

« Transfusion with platelet and FFP if needed

= Leukapheresis or exchange transfusion

» Close observation and monitoring vital sign

« Start chemotherapy as soon as diagnosis established

Fig. 1. Flow sheet for the management of leukostasis by hyperleukocytosis in childhood acute leukemia. CBC: complete blood

count, 1V: intravenous, NS: normal saline, Hb: hemoglobin, RBC: red blood cell, FFP: fresh frozen plasma.
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