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Original article

Survival analysis of childhood acute leukemia with hyperleukocytosis

Angkana Winaichatsak and Theerarat Plumjai

Department of Pediatrics, Maharat Nakhon Ratchasima Hospital

Abstract:

Background: Hyperleukocytosis was defined as a white blood cell count more than 100 x 10°/L. Patients with
acute leukemia and hyperleukocytosis have poor prognosis. Objective: This study aimed to determine survival
rate, relapse rate and causes of death among patients who were diagnosed with acute leukemia and presented
hyperleukocytosis. Methods: We conducted a retrospective study: data were collected from pediatric patients
with acute leukemia initially presenting hyperleukocytosis at Maharat Nakhon Ratchasima Hospital from January
1, 2010 to December 31, 2019. Medical records were reviewed and the last follow-up date was March 31, 2020.
Results: In all, data from 64 patients (14.7%) receiving a diagnosis of hyperleukocytosis were analyzed. Forty-nine
patients (76.5%) received a diagnosis of acute lymphoblastic leukemia (ALL) and 15 patients (23.5%) received a
diagnosis of acute myeloid leukemia (AML). Relapse rate of all patients was 20.3% (24.4% in ALL vs. 13.3% in
AML). Three-year overall survival rate was 45.7% (50.2% in ALL vs. 33.3% in AML). Conclusion: Overall survival
rate of pediatric patients with hyperleukocytosis was still unsatistactory but similar to reports from other studies.
Adjusting chemotherapy regimen, developing febrile neutropenia treatment guidelines and considering hema-
topoietic stem cell transplantation in this group of patients may improve survival outcomes.

Keywords : @ Hyperleukocytosis ® Survival @ Relapse rate ® Acute leukemia and children
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ANMIFNHWUSATNMNIIDATIA (overall survival rate,
08) 7 3 1 flehwhiudeuay 4573 (Figure 1) Woduun
mnasfionadlan nusarmasantind 3 JuasthasuSada
WWaerngN ALL whilsaeas 50.15 wasasisasiniion
Mg AML 3aeaz 33.33 (Figure 2) lnelenspagmel
msfiemailhawhiu 488 S Rdumaslng 174 fs 973)

SounnmanSannudeidanam wuhnguiifideidon
PMUANFY 100-200 x107L fdemmasaniad 3  whriy
088 49.9 (95%Cl: 0.29-0.68) 3098417 NAxNARanLT
WINSUNINN 300 x10°/L Whiiusaway 44.1 (95%CL: 0.19-
0.66) kaenanidaLEanwMINT 200-300 x10%/L Whiiusay
8¢ 37.4 (95%CL: 0.12-0.63) naaney (Figure 3)

Lﬁa%ﬁwme"wmmﬁwLﬁamﬁnnLL‘sﬂ%wmﬂajw”ﬂw WU
lugfthe ALL fifiaifanamuaniuannnd 300 x10°/L &
Semmaaedied 3 8 whriudauas 53.6 (95%CL: 0.24-0.76)
Fa9RINADNANEIRGDAYTILINSL 100-200 x10°/L Whriuisae
A% 52.8 (95%CL: 028-0.73) uae lungafindaseniusny
200-300 x10%/L Whrilsaeag 37.5 (95%CL: 0.09-0.67) 6nal
Mey (Figure 4)

dwfihe AML wuheihefifidedenrmusniusnih
300 x10°/L Wediarimanlugas 14 Fuan dlunguuda
ommuaniy 200-800 x10°L fdemmasasiied 3 1
WhiiLTaway 40 (95%CL: 0.05-0.75) uaznaNindianam

Tablel Demographic data, complication and early outcomes of patients with hyperleukocytosis

Total (n = 64)(%)

ALL (n = 49)(%) AML (n = 15)(%) p-value

Sex
Male 38 (59.4)
Female 26 (40.6)
Age
Median (IQR) 9.8 (2.9, 12.5)
< 1 year 9(14.1)
1-10 year 24 (37.5)
> 10 year 31 (48.4)

White blood cell (x10%/L)
Median (IQR)

208 (125, 310)

100-199 31 (48.4)
200-299 16 (25.0)
300-399 12 (18.8)

> 400 5(7.8)
Hemoglobin (g/dL)

Median (IQOR) 7.3 (6.0, 9.4)
Platelet (x10°/L)

Median (IQR) 51.5 (24, 95)
Tumor lysis syndrome 11/64 (17.2)
Early death (within 14 days) 3/64 (4.6)
Relapse 13 (20)

- Bone marrow 11
- Bone marrow and CNS** 2

34 (69.4) 4 (26.7) 0.006
15 (30.6 11 (73.7)
9.0 (3.3, 12.2) 12.0 (0.9, 14.4) 0.33
5 (10.2) 4 (26.7)
21 (42.9) 3 (20.0)
23 (46.9) 8 (53.3)
206 (142, 318) 220 (122, 280) 0.63
24 (49.0) 7 (46.7)
11 (22.5) 5 (33.3)
11 (22.5) 1(6.7)
3(6.1) 2(13.3)
7.1 (5.7, 9.3) 8.7 (6.2, 10.1) 0.95
62 (30, 90) 32 (15, 108) 0.47
9/49 (18.4) 2 /15 (13.3) 0.49
0 3*/15 (20.0) 0.01
11 (22.4) 2 (13.3) -
9 2
2 0

*All patients had white blood cell > 300 x10%/L;

**CNS, central nervous system

J Hematol Transfus Med Vol. 32 No. 4 October-December 2022
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Figure 1 Overall survival rate of patients with hyper-

leukocytosis

Kaplan-Meier survival estimates
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Figure 3 Overall survival rate by initial white blood cell

Kaplan-Meier survival estimates
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Figure 5 Overall survival rate by initial white blood cell

in AML group
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Figure 2 Overall survival rate of ALL and AML group
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Figure 4 Overall survival rate by initial white blood cell

in ALL group

Kaplan-Meier survival estimate EFS
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Kaplan-Meier survival estimates EFS
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Figure 7 Event-free survival in ALL 8¢ AML group
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Table 2 Summary of outcome from previous study
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Study Year Relapse

Overall survival (OS) Event free survival (EFS)

Eguiguren JM, et al’ 1992 ALL = 37.5%

Itken G, et al’ 2006
Vaitkeviciene G, et al* 2013

Kong SG, et al” 2014 ALL = 15%
Yang X, et at’ 2016 ALL

Whe 100-200 x10%L = 37.9%
Whe > 300 x10”/L = 50%

Abla O, et al’ 2016 ALL leukapheresis = 38.5%

Non-leukapheresis = 34.3%

Alfina D, et al 2018

Choi MH, et al” 2018

This study 2020 20.3%

MNRH ALL = 224 %
AML = 13.3%

3y OS 81%

2 yr OS
Whe 50-200 x10%/L = 77
Whc > 200 x10%/L = 68%

3yr OS =45.7%
3 yr OS in ALL = 50.2%
3 yr OS in AML = 33.3%

4 yr EFS = 52%
Whe < 100 x10%L = 79%
Whc > 100 x10°/L = 52%

OS =40.2%

5 yr EFS = 51%

3 yr EFS

Whe 100-200 x10°/L = 100%
Whe > 200 x10”/L = 63.6%

Leukapheresis = 38.5%
Non-leukapheresis = 34.3%
2 yr EFS

Whe 50-200 x10°/L = 68%
Whe > 200 x10°/L = 45%

ALL
3 yr OS in leukaphresis = 50%

non-leukapheresis =51%

AML
3 yr OS in leukapheresis = 33%

In non-leukapheresis = 27%
3 yr EFS =45.7%

3 yr EFS in ALL = 43.3%
3 yr EFS in AML = 26.7%
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