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What is APL?

Morphology and 
cytochemistry

Genetic/ 
cytogenetic

Clinical 
presentation



Immunophenotype 
showed HLA-DR-, 

CD13+, CD33+, CD2+, 
CD9+ promyelocytic 
features were also 

detected by electron 
microscopy.

However, leukemic 
cells lacked both 

translocation t(15;17) 
and PML/RARa gene 

rearrangement.

“The atypical M2 
subtype may be 

confused with the M3v 
if only cytochemistry, 
immunophenotype 

and electron 
microscopy are used in 

the defining the FAB 
subtypes”.

Fenu S et al, Leuk and Lymph 1995 



What is APL-like?

APL-like 
AML

Suggestive 
blood counts

Coagulopathy

Suggestive 
Immunophenotype

Evocative 
Morphology 

Cytopenia

Hyperfibrinolysis

CD34+ HLADR- CD33+ SSChigh

Granular blasts
Auer rods



The enigmatic 
cousins of 
APL…

A. Ghiaur & G. Ghiaur, Haematologica 2023



APL-like with translocations involving RAR
• 136 pediatric patients diagnosed with 

APL by morphology and MFC

• DNA samples available

• 24/119 (20%) negative for RARA 
rearrangements by multiple techniques

Zhao J et al., Leukemia 2018



The enigmatic 
cousins of 
APL…

A. Ghiaur & G. Ghiaur, Haematologica 2023



Acute myeloid 
leukemia with 

NUP98::HOXA9 
mimicking acute 
promyelocytic 

leukemia

Lin & Wang, Blood 2023



NPM1-mutated AML

Ptel JL et al., Leuk Res 2017



Mason EF et al, American J Hematol 2017



APL-like immunophenotype
• Pattern A-C (72%): typical APL

• CD13+CD33+CD117+CD64+MPO+
• CD34- HLADR-

• Pattern D (28%): 
• CD2+, CD34+
• Microgranular variants
• NPM1 mutated
• KMT2A rearranged

Fang H et al., Cytometry B 2022



Mason EF et al, American J Hematol 2017

40/84 cases (48%) of NPM1-
mutated myeloid AML cases 
demonstrate an APL-like 
immunophenotype

Co-mutations in TET2 or IDH1/2 are 
seen in nearly 100% (39/40) of such 
cases

Cases of NPM1-mutated myeloid 
AML with an APL-like 
immunophenotype are associated 
with improved outcome



AML with KMT2A (MLL) rearrangement
• 102 patients

• Five immunophenotypes: immature 
monocytic (38%); myelomonocytic (22%); 
myeloblastic (22%); mature monocytic (10%); 
and APL-like (8%).

Konoplev S et al., Cytometry B 2022



Principal Component Analysis
üAutomatic separation of the events, analyzing all the different choices of 

parameter combinations, based on Principal Component Analysis
ü The parameters represented in these APS graphs are not a real measured 

parameter. 



Multidimensional plots for APL screening

Karai B et al., Annals Hematol 2019



Conclusions
üEarly identification of APL-like AML has practical 

implications
o Timely non-APL treatment selection
o Vascular complication prevention/treatment

üGenetics/cytogenetics represent the diagnostic 
gold standard

üModern multidimensional MFC approach may 
speed up the diagnosis

Genetic 
profile

Clinical 
outcome

Vascular 
compli-
cations

Data on 207 APL-like patients presented by
Crupi F…Mannelli F, 8th APL congress 2024


