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ProMisE classifier of endometrial cancer  
ProMisE is a new molecular method of categorising endometrial cancers (EC). This Bulletin outlines the technical basis of the 
ProMisE classification of, and is directed at doctors involved in, the diagnosis and management of gynaecological cancer.  

For a discussion of the clinical implications of this classifier, please refer to the Bulletin ‘POLE testing in endometrial cancer’, 
available online at sonicgenetics.com.au/pole. 

POLE and ProMisE 

In 2013, analysis of The Cancer Genome Atlas (TCGA) identified four molecular subclasses of EC, with distinct prognostic 
differences. The categories were POLE ultra-mutated, MSI (microsatellite instability) hyper-mutated, copy-number low and copy-
number high. 

ProMisE (Proactive Molecular Risk Classifier for Endometrial Cancer) is a classification system based on TCGA that utilises pragmatic 
methods to identify these genomic subgroups. Classification is feasible on formalin-fixed, paraffin-embedded (FFPE) material and 
assigns patients with EC to one of four groups, based on a combination of immunohistochemistry for mismatch repair (MMR) proteins 
(encoded by the genes MLH1, PMS2, MSH2 and MSH6), sequencing for POLE mutation and immunohistochemistry for the p53 
protein. Utilising the classifier, EC are classified into:  

1. POLE-mutated  
2. MMR-deficient 
3. p53 wild type (p53-wt); also termed NSMP (no specific molecular profile)  
4. p53 mutant (p53-abn)  

 

 

 

 
 
 
 
 
 

Ref: Talhouk A, McConechy MK, Leung S, et al. Cancer. 2017; 123(5):802–813 



The characteristics of each molecular subtype according to TCGA criteria and subsequent post-TCGA publications are summarised 
in the Table. References are available at sonicgenetics.com.au/pole.  

 POLE-mutant MMR deficient NSMP (p53-wt) P53-abn 

Mutational frequency >100 mutations/Mb 10–100 mutations /Mb <10 mutations/Mb <10 mutations/Mb 

Somatic copy number 

alterations 

Very low Low Low High 

Top 5 recurrent gene 

mutations  

POLE (100%) 
DMD (100%) 
CSMD1 (100%) 
FAT4 (100%) 
PTEN (94%) 

PTEN (88%) 
PIK3CA(54%) 
PIK3R1(42%) 
RPL22 (37%) 
ARID1A (37%) 

PTEN (77%) 
PIK3CA (53%) 
CTNNB1 (52%) 
ARID1A (42%) 
PIK3R1 (33%) 

TP53 (92%) 
PIK3CA (47%) 
FBXW7 (22%) 
PPP2R1A (22%) 
PTEN (10%) 

Histological features Endometrioid 
Grade 3 
Ambiguous morphology 
Broad front invasion 
TILs 
Peri-tumoural lymphocytes 
Giant tumoural cells 

Endometrioid 
Grade 3 
LVSI substantial 
MELF-type invasion 
TILs 
Crohn’s-like peri-tumoural 
reaction 
LUS involvement 

Endometrioid 
Grade 1–2 
Squamous differentiation 
ER/PR expression 

Serous 
Grade 3 
LVSI 
Destructive invasion 
High cytonuclear atypia 
Giant tumoural cells 
Hobnailing 
Slit-like spaces 

Clinical features Lower BMI 
Early stage (1A/1B) 
Early onset 

Higher BMI 
Lynch syndrome 

Higher BMI Lower BMI 
Advanced stage 
Late onset 

Prognosis in early stage 

 (I-II) 

Excellent Intermediate Excellent/ Intermediate/ 
Poor 

Poor 

Diagnostic test NGS MMR IHC (MLH-1, MSH2, 
MSH6, PMS2) 
MSI assay 

 P53-IHC 
NGS 

Suggested treatment 
options in 
recurrent/metastatic 
disease* 

Checkpoint inhibitors Checkpoint inhibitors Hormonal therapy 
mTOR inhibitors 

Small molecule activators 
of p53 

Ref: McAlpine J, Leon-Castillo A, Bosse T. J Pathol. 2018; 244:538–549 

LVSI: lymphovascular space invasion; MELF microcystic elongated and fragmented type of invasion; TILs: tumour-infiltrating 
lymphocytes; BMI: body mass index; IHC: immunohistochemistry; MSI: microsatellite instability 
*These are proposed treatment options in recurrent and/or metastatic disease currently being explored. 

The ProMisE prognostic model may be further refined by exploring Intra-class heterogeneity, particularly regarding mutations in the 
CTNNB1 and L1CAM genes in the p53-wt category. 

The cost for the next generation sequencing analysis of markers for EC, including POLE mutations, is $350.* Mismatch repair 
and p53 IHC are required for the ProMisE Classifier. Please contact your local Sonic Healthcare pathology practice to 
arrange. Additional charges may apply. Medicare rebates are not available. 

The turnaround time is up to 10 business days, and results can be accessed electronically via Sonic Dx, by fax or by phone. 
 

For further details, please refer to the Sonic Genetics website, sonicgenetics.com.au, or contact 1800 010 447.
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