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•   Early death in APL continues to be problem 
both in clinical trials or real world patients.  

• Understanding the biology of the disease 
may help us identify the causes for these poor 
outcomes and allow for improvement in 
outcomes.  

• Our study investigates the differences in 
expression genes involved in cancer 
immunology in APL patients with early 
mortality versus surviving patients. 
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Platform and panel selection 

•   Multiplex gene expression analysis with 770 
genes from  
▫  24 different immune cell types,  
▫  Common checkpoint inhibitors,  
▫  CT antigens, and  
▫  Genes covering both the adaptive and innate 

immune response. 
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APL Patient samples 
•   APL patients who died – treatment or disease related 

cause (n=5) and control match (n=5) were selected.  

•   Reviewed H&E slides on diagnostic marrow along with 
patient chart. Archival blocks (n= 5 alive and n=5 early death) 
with slides were retrieved, reviewed and clinical information 
obtained from patient charts under approved IRB protocol.  

•  Several patient/disease characteristics were identified 
including age, sex, race, body mass index (BMI), and 
cytogenetics were noted.  

•  Therapy indicators such as treatment received, remission and 
relapse status was also noted. Seven 10µm sections of each 
case were used with >90% lesion.  



•  Total RNA was extracted using the Qiagen kit and 
analyzed with nanoString nCounter® using 
PanCancer Immune Profiling Panel designed to 
Perform multiplex gene expression analysis with 770 
genes. 

•  Following hybridization and data acquisition, we 
used  
▫  Partek Genomics Suite ® software for Robust Multi-

array Average (RMA) normalization and to determine 
statistically significant differences in gene expression 
between experimental groups by ANOVA and pairwise 
comparisons (two-sided α=0.05). 



•   The gene expression profiles of dead versus alive 
patients shows  
▫  statistically significant (1.5 to 12X, p<0.05) 

downregulation of a set of 11 genes, and 
upregulation of 8 genes (p<0.05). 

•  Although the role of these genes has not been 
studied in APL, they have been described in other 
tumors with the dysregulation of cancer immune 
escape showing a role in  
▫  tumor suppression,  
▫  differentiation,  
▫  cell proliferation,  
▫  chemo resistance and inflammation.  





Heat map for All genes  



1.  Antigen Processing  
2.   B cell functions 
3.   Cell cycle. 
4.  Chemokines. 
5.  Complement.  
6.   CT antigens. 
7.   Cytokines. 
8.  Interleukins. 
9.  Leukocyte functions.  
10. Macrophage Function. 
11. T cells 
12.  TLR 
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•   To the best of our knowledge, the current study 
represents the first cancer immune profiling 
exploration in understanding the early death in APL 
patients.  

•  Toll-like receptors (TLRs) play a vital role in 
activating immune responses. Activation of 
tumor cell TLRs not only promotes tumor cell 
proliferation and resistance to apoptosis.  

•  Previous studies have demonstrated that that 
prevention of interferon regulatory transcription 
factor 3 (IRF3) phosphorylation (along with 
interferon (IFN)-β expression, STAT1 
phosphorylation) is a critical downstream event in 
inhibitory effect of Arsenic trioxide (ATO) on 
Inducible nitric oxide synthase (iNOS) expression.   



 
•   We hypothesize that this dysregulation of 

cancer immune genes leads to a sustained 
proinflammatory state and also impart some 
resistance to an anti-inflammatory property of 
ATO that eventually leads to the poor outcomes. 

•   Cell lines to identify the de-novo status and 
mechanistic studies.  

•    Expand the validation in bigger patient sample 
database. 
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