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Original article

Early Mortality of Hyperleukocytosis in Childhood Acute Leukemia

Theerarat Pluamjaia and Angkana Winaichatsak

Department of Pediatrics, Maharat Nakhon Ratchasima Hospital

Background: Acute leukemia with hyperleukocytosis (white blood cells more than 100 x10°/L) is associated with
high mortality rate in the early phase of treatment.

Objective: This study aimed to determine early mortality rate (within first 14 days after diagnosis), complications
during treatment, causes of early death and type of treatment of patients with hyperleukocytosis. This consti-
tuted a retrospective study; data were collected from children who received a diagnosis of acute leukemia with
hyperleukocytosis at Maharat Nakhon Ratchasima Hospital from January 1%, 2010 to December 31", 2019.
Results: In all, 64 patients diagnosed as hyperleukocytosis (14.7% of acute leukemia among children). Forty-nine
patients (76.5%) had acute lymphoblastic leukemia and 15 patients (23.5%) exhibited acute myeloid leukemia.
Tumor lysis syndromes were found in eleven patients (17.1%). Nineteen patients (29.7%) received exchange
transfusion and 1 patient (1.6%) received leukapheresis. The early mortality rate was 4.68% (3 patients). All
death cases comprised AML and the first white blood cell counts were greater than 300 x10°/L. Causes of death
were intracerebral hemorrhage and respiratory failure from hyperviscosity syndrome.

Conclusion: AML patients presenting white blood cell counts at first visit more than 300 x10°/L had high mor-
tality rate. Therefore, emergency treatment and monitoring intracerebral hemorrhage, were keys to reduce the
mortality rate.

Keywords : @ Hyperleukocytosis ® Early mortality rate ® Early outcome

J Hematol Transfus Med. 2021;31:337-43.
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Table 1 Demographic data

Baseline data

Total (%) n = 64

Sex Male
Female
Age <lyr
1-10 yr
> 10 yr
ALL
- Pre B-cell

- T-cell

Type of leukemia

- Unidentified subtype

AML
100 -199
200-299
> 300

Initial white blood cell (x 10°/L)

Cytogenetic (N=31) Normal
Abnormal
-1 (9;22)
- Down syndrome

- Hyperdiploidy

- (1;11), t(2;10), £(6;14), t(7;12),

38 (59.4)
26 (40.6)
9 (14.1)
24 (37.5)
31 (48.4)
49 (76.5)
29 (59.2)
12 (24.5)
8 (16.3)
15 (23.5)
31 (48.4)
16 (25)
17 (26.5)
14 (45.2)
17 (54.8)

b

2

2

one each

t(8;21),£(9;10), t(9;20), t(11;19)

ALL indicates acute lymphoblastic leukemia; AML, acute myeloid leukemia
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119 320 x10°/4) (Table 2)
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Table 2 Initial laboratory of acute leukemia patients

with hyperleukocytosis

Initial laboratory Median (Quartile range)

White blood cell (x107/L) 208 (125, 310)

Platelet (x10°/L) 51.5 (24.0, 95.0)
Hemoglobin (g/dL) 7.3 (5.9, 9.3)
Potassium (mg/dL) 3.77 (3.42, 4.24)
Phosphate (mg/dL) 4 (3.4, 46)
Calcium (mg/dL) 9 (8.5, 9.5
Uric acid (mg/dL) 6.5 (5, 8)

Creatinine (mg/dL) 0.58 (0.48, 0.74)

Table 3 Complications of hyperleukocytosis

Complications Total (%) n = 64

Tumor lysis syndrome 11 (17.2)
- Laboratory TLS 8 (12.5)

- Clinical TLS 3(47)
Hyperuricemia (> 8 mg/dL) 16 (25)
Hyperphosphatemia (> 6.5 mg/dL) 12 (18.8)
Hyperkalemia (> 6 mg/dL) 3(4.7)
Hypocalcemia (< 7 mg/dL) 1(1.6)
Renal 11 (17.2)
Central nervous system 34.7)
Respiratory 2 (3.1)

TLS indicates tumor lysis syndrome

Table 4 Comparison between the treatment with exchange and non-exchange transfusion group

Exchange (n = 19) Non-Exchange (n = 45) p-value
Maximum WBC ( x10°/L) median (IQR) 271.0 (192.0, 395.0) 197.3 (1371, 292.5) 0.028
Tumor lysis syndrome 3 (15.8%) 8 (17.8%) 1.000
Age (yr.) 2.82(0.87, 12.41) 10.49 (4.28, 12.75) 0.078
Early death 2 (10.5%) 1 (2.2%) 0.208
Survive 7 (36.8%) 26 (57.8%) 0.173
Time to out of hyperleukocytosis (day) median (min, max) 3(05,5) *n =17 2 (0.5, 10) 0.507

*2 patients died before out of hyperleukocytosis; IQR indicates interquartile range

Table 5 Characteristic of patients with early death (within 14 days)

No. sex age diagnosis WBC platelet treatment Causes of death Duration of
(x10°L)  (x10°/L) treatment
1 male 14 yr. AML 342 6,000 CMT Intracerebral hemorrhage 3 days
2 female 1 yr. AML 402 108,000 Exchange + CMT ARDS with respiratory failure 14 days
3 female 2 mo. AML 426 33,000 Exchange + CMT Intracerebral hemorrhage 7 days

CMT indicates chemotherapy; ARDS, acute respiratory distress syndrome
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Table 6 Early mortality rate in previous study

Study Years Mortality rate
Wald BR. et al’ 1982 Early mortality rate = 156% (6/40)
ALL VS AML =7.1% VS 33.3%
Jose M. et al" 1992 Early mortality rate
- WBC 100-200 x10%/L = 2.7% (1/37)
- WBC > 200 x10°/L = 3.7% (1/27)
Novothy JR. et al*? 2005 Early mortality rate in AML = 10.8% (4/37)
Oussama A. et al’ 2016 Early mortality rate
ALL VS AML = 1.2% VS 16.6%
Yang X. et al”® 2016 Early mortality rate in ALL = 4.1%
Ali S. et al* 2017 Early mortality rate = 20.5%
- WBC 100-200 x10°/L, = 18.5%
- WBC >200 x10°/L = 231%
Choi MH. et al" 2018 Early mortality rate 12.7%
ALL VS AML = 2.6% VS 20.8%
Leukapheresis = 14.8%
Non-leukapheresis = 18.7%
Villgran V. et al”® 2016 Early mortality rate 21%
Kong SG. et al’ 2014 Early mortality rate 2.8%
This study 2020 - Early mortality rate = 4.68% (3/64)

- ALL = 0%
- AML = 20% (3/15)
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