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Uterine Serous Carcinoma  

• Rare cancer: 5-10% of all uterine cancers1-2 
 

• Accounts for 50% of relapses3 
 

• Accounts for 40% of deaths3 
 

• 5-year survival: 18-27%4 
 



Current Landscape of USC 

Marker/Mutation Total # 
tumors 

Frequency 

TP53 n=129 82-91% 5-6 

HER2 n=207 14-80% 5, 7-12 

EGFR n=151 34-56% 14-15 

PIK3CA n=174 15-42% 5-6, 15 

FBWX7 n=129 20-30% 5-6 

KRAS n=162 2-5% 16-17 

ER n=21 24% 18 

PR n=21 19% 18 



Objectives 

• We aim to identify patterns of molecular and genetic change 
in USC tumors 
 

• Offer potential targetable pathways for future therapeutic 
study 
 

• Identify patients that may benefit from the large number of 
biological therapeutics available 



Methods 

• 628 uterine serous tumors evaluated from March 2011 to July 2014  
 

• Diagnoses confirmed by board-certified pathologists.   
 

• Multiplatform testing included DNA sequencing, IHC, and FISH 
 



Current Landscape of USC 
Marker/Mutatio

n 
Total # 
tumors 

Known 
Frequency 

Our Study 

TP53 n=129 82-91% 5-6 76% 

HER2 n=207 14-80% 5, 7-12 17% 

EGFR n=151 34-56% 14-15 8% 

PIK3CA n=174 15-42% 5-6, 15 29% 

FBWX7 n=129 20-30% 5-6 12% 

KRAS n=162 2-5% 16-17 9% 

ER n=21 24% 18 60% 

PR n=21 19% 18 32% 

AR --- ? 27% 

n=628 
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Specific Pathway Dysregulation in USC 

Bars indicate gene mutations or protein overexpression 



TP53 wild type status associated with Wnt 
pathway involvement 

76% 
Mutated 

24%  
Wild type 

TP53 
mutated 

TP53  
wildtype P-value 

Greater CTNNB1 mutation 0% 
0/181 

7% 
4/58 

< 0.01 

Greater APC mutation 2% 
3/181 

7% 
4/58 

< 0.01 



Estrogen Receptor Subanalysis 

ER+ 
60% ER-

40% 

ER- ER+ P-value 

Greater PTEN loss  44%  
80/183 

33%  
87/266 0.02 

Lower MGMT expression  48%  
88/182 

58%  
154/265 0.04 

Lower ERCC1 expression  6%   
4/66 

24%  
20/83 <0.01 

Greater BRCA1 mutations  27%  
3/11 

0% 
0/20 0.03 

Greater KRAS mutations  14% 
24/171 

7% 
17/247 0.02 

Lower AR expression 10%  
19/182 

42%  
111/265 <0.01 



Progesterone Receptor Subanalysis 

PR+ 
32% 

PR-
68% 

PR- PR+ P-value 

Greater PIK3CA mutation 23%  
55/241 

44%  
44/101 < 0.01 

Lower ERCC1 expression 15%  
29/195 

26%  
27/103 0.02 



Androgen Receptor Subanalysis 

AR+ 
27% 

AR- 
73% 

AR- AR+ P-value 

Greater TOPO1 expression 32% 
123/390 

46% 
67/145 < 0.01 

Greater RRM1 expression 32% 
125/396 

42% 
61/145 < 0.01 

Greater PTEN mutation 9% 
14/161 

1% 
1/73 < 0.01 

Greater FBXW7 mutation 15% 
25/163 

4% 
3/74 < 0.01 



DNA Repair Pathway Subanalysis 

67% 
Deficient 

33% 
Intact 

ERCC1, MGMT, BRCA1/2,  ATM 

DNA 
Repair 

Deficient 

DNA 
Repair 
intact 

P-
value 

Greater PTEN loss 51% 
215/420 

28% 
52/183 < 0.01 

Greater PTEN mutation 10% 
37/369 

7% 
12/163 < 0.01 

Lower TOPO1 
expression 

27% 
99/374 

58% 
87/149 < 0.01 

Lower TS expression 55% 
208/379 

66% 
98/148  0.02 



Additional Findings 
PD-L1, HER2, KRAS, PTEN/PI3K  

• PD-L1 expression in 11% and PD-1 expression in 67% 
 

• Her2 overexpression in 17% 
 

• KRAS mutation in 9% 
 

• TOPO2A overexpressed in 90% 
 

• Only 7% with PTEN mutation but 45% with PTEN loss on IHC.  
 

• PIK3CA mutation in 29% 
 



Conclusions 
• USC is a genetically heterogeneous disease.   

 
• Largest cohort to date of 628 uterine serous tumors 

 
• Provides valuable information on the molecular and genetic characteristics of 

uterine serous cancer 
 

• Identified possible targets for therapeutic exploration 
 

• Hypotheses generating for future research 
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