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Acute myeloid leukaemia with NPM1 and FLT-3 ITD involving the CSF

A 67-year-old HIV-negative woman presented with confu-
sion. Clinically, she had no splenomegaly, lymphadenopathy, 
or hepatomegaly. Her initial complete blood count and dif-
ferential count revealed a leucocytosis of 62.30 x 109/L with 
macrocytic anaemia (Haemoglobin 58 g/L; MCV 111.1 fL), 
thrombocytopenia (platelet count 11 x 109/L), and a neutro-
phil and lymphocyte count of 5.67 x 109/L and 1.50 x 109/L, 
respectively. Notably, her lactate dehydrogenase (LDH) was 
markedly increased at 1047 U/L. 

A peripheral blood smear revealed ±85% blasts. Blasts were 
medium to large in size, with the majority displaying a nuclear 
cup morphology and occasional Auer rods (Figure 1A). Flow 
cytometry of her peripheral blood demonstrated a dim cluster 
of differentiation (CD) 45 positive blast population with heter-

ogenous myeloperoxidase (MPO) positivity and bright CD33 
expression (Figure 1B). No aberrant lymphoid markers and no 
additional myeloid or monocytic markers were expressed. The 
same blast population was identified in the cerebrospinal fluid 
(CSF) (Figure 1C). Molecular work-up confirmed an NPM1 
exon 12 insertion (83%) together with an FMS-like tyrosine 
kinase 3 (FLT3) internal tandem duplication (ITD) (74%).  

Although less than 1% of acute myeloid leukaemia presents 
with central nervous system involvement, when CSF is in-
volved, FLT3-ITD is the most common molecular mutation 
[1]. In addition to the markedly increased LDH, the co-occur-
rence of an FLT3-ITD with NPM1 mutation demonstrated in 
this patient has been shown to further increase the risk of CNS 
involvement [2]. 

Figure 1: (A) bone marrow aspirate, hematoxylin and eosin stain, 50x objective, original magnification 
x500; (B) initial acute leukaemia orientation tube (ALOT) and AML panel using the FACSCantoTM II 

flow cytometer instrument (Becton Dickinson, San Jose, California, USA) and the Infinicyt TM version 2.0 
software (Cytognos, Santa Marta de Tormes, Salamanca, Spain) of the peripheral blood; (C) customised 

antibody panel for cerebrospinal fluid flow cytometry. 
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