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Primary Diagnositic code: Liver, n = 1055.                                                                     

Primary Liver Lesions
Hepatocellular Carcinoma, NOS. n = 114.

Hepatocellular Carcinoma, fibrolamellar.  n = 4.

Cholangiocarcinoma, n = 43. 
Adenoma, NOS. n = 11. 

Bile Duct Adenoma, n = 11. 

Liver cell adenoma, n = 6. 

Excluded (n = 90)
Biopsy, n = 50.

PM Tissue, n = 18.

No consent sheet found, n = 5.
Incidental finding, n = 4. 

No access to tissues blocks, n = 3.

Duplicate listing, n = 2. 
Insufficient material, n = 2. 
Extensive necrosis, n = 2.

Review of samples, n = 2. 
Spindle Cell Carcinoma, n = 1.

Patient under 18 , n = 1.

Included: 
HCC, n = 47

Fibrolamellar HCC, n =  4.

Mixed HCC-CCA, n = 7. 
Cholangiocarcinoma, n = 31.

Adenoma, n = 10. 

Final Numbers
HCC = 47. 

Fibrolamellar HCC = 6. 

Mixed HCC-CCA = 7. 
CCA = 46. 

Adenoma = 10. 

Adenocarcinoma, NOS. n = 369 samples requiring review 
of Pathology report.

Carcinoma NOS. n = 11. 

Excluded (n = 363)
Biopsy ,  Non primary hepatic 

neoplasm.  

Included:
Fibrolamellar HCC, n = 2. (Carcinoma, NOS and 

one patient recruited from clinic)
Cholangiocarcinoma, n = 16. (Adenocarcinoma, 

NOS)

Excluded (n = 486)
Adenocarcinoma, Metastatic, NOS. n =  445

Carcinoma, Metastatic. n= 23.

Transitional Cell Carcinoma, NOS. n = 6.
Small Cell Carcinoma, NOS. n = 4

Malignant Melanoma, NOS. n = 3.

Neuroendocrine Carcinoma, n = 2. 
Clear Cell Carcinoma, n = 1. 
Carcinosarcoma, NOS. n = 1. 

Squamous Cell Carcinoma, NOS. n = 1. 569 potential patients remaining



Further Refinement

Tumour n
Hepatocellular Carcinoma 52

Fibrolamellar Hepatocellular Carcinoma 6

Intrahepatic-Cholangiocarcinoma 30

Perihilar-Cholangiocarcinoma 6

Mixed HCC-CCA 7

Total 101
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Telomerase Promoter
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Survivin Promoter
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Study Number 34
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Mixed Tumours

Tumour WT (%) Mutant (%)

Hepatocellular Carcinoma 40 (69%) 18 (31%)

Cholangiocellular Carcinoma 36 (100%) 0 (0%)

Mixed HCC-CCA 6 (86%) 1 (14%)



Telomerase Results - Pooled
Telomerase Promoter SNPs N WT Mut P

Tumour Type
HCC 58 40 18 <0.001
CCA 36 36 0

Mixed 7 6 1

Gender
Female 36 35 1 0.001
Male 65 47 18

Fibrosis
Absent 59 53 6 0.01
Present 41 28 13

Cirrhosis
Absent 77 67 10 0.012
Present 23 14 9

Outcome
Alive 45 38 7 0.610
Dead 56 44 12

Margin
R0 58 44 14 0.196
R1 41 36 5

Tumour Stage
I/II 64 55 9 0.229

III/IV 27 20 7

Grade
Well Diff 11 9 2 0.401

Mild/Mod Diff 66 52 14
Poorly Diff 17 16 1

Vascular Invasion
No VI 42 35 7 0.794

VI 52 42 10

Viral Status
No Viral Hep 86 72 14 0.151

Viral Hep 15 10 5
Metabolic Risk 

Factors
+ 46 35 11 0.308
- 55 47 8

Genetic Liver 
Disease

+ 10 8 2 1.00
- 91 74 17



Telomerase Results – HCC only
Telomerase Promoter 

Mutants N WT Mut P

Gender
Female 14 14 0 0.003
Male 44 26 18

Fibrosis
Absent 32 26 6 0.044
Present 26 14 12

Cirrhosis
Absent 42 32 10 0.066
Present 16 8 8

Outcome
Alive 29 23 6 0.155
Dead 29 17 12

Margin
R0 40 27 13 1.00
R1 16 11 5

Tumour Stage
I/II 31 23 8 0.528

III/IV 19 12 7

Grade
Well Diff 10 8 2 0.576

Mild/Mod Diff 37 24 13
Poorly Diff 6 5 1

Vascular Invasion
No VI 31 25 6 0.068

VI 22 12 10

Viral Status
No Viral Hep 49 35 14 0.438

Viral Hep 9 5 4
Metabolic Risk 

Factors
+ 28 17 11 0.258
- 30 23 7

Genetic Liver 
Disease

+ 6 4 2 1.00
- 52 36 16



Survivin Results - Pooled
Survivin GG vs. CG+CC N CC+CG GG P

Gender
Female 35 23 12 0.666
Male 64 38 26

Outcome
Alive 45 29 16 0.680
Dead 54 32 22

Margin
R0 57 34 23 0.673
R1 41 27 14

Fibrosis
Absent 58 33 25 0.399
Present 40 27 13

Cirrhosis
Absent 76 42 34 0.027
Present 22 18 4

Tumour Stage
I/II 64 41 23 0.814

III/IV 26 16 10

Grade
Well Diff 11 7 4 1.00

Mild/Mod Diff 65 41 24
Poorly Diff 17 11 6

Vascular 
Invasion

No VI 42 27 15 1.00
VI 51 32 19

Viral Status
No Viral Hep 84 50 34 0.395

Viral Hep 15 11 4
Metabolic Risk 

Factors
+ 45 28 17 1.00
- 54 33 21

Genetic Liver 
Disease

+ 10 5 5 0.501
- 89 56 33

Tumour Type
HCC 56 30 26 0.043
CCA 36 24 12

Mixed 7 7 0



Conclusions
• FFPE tissue is a potential source of DNA 

for genetic analysis of tumours.
– Optimisation required.
– Short sequences only.
– Unlocks a potentially huge clinical resource

• Telomerase promoter mutations are:
– Absent in Cholangiocarcinoma
– Present in Hepatocellular tumours

• Telomerase-dependent reactivation of 
senescent cells



Future Work

• Quantify Protein levels with IHC
– Correlate with pSurv & pTERT status

• For the Telomerase Promoter SNPs, clarify:
– Inter-tumoural heterogeneity
– Intra-tumoural heterogeneity

• Explore other methods of Telomerase reactivation: 
– Amplifications
– Translocations
– Viral Insertions
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Any Questions?
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Mixed Tumours
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Patient Characteristics
Tumour Total M F Age (range) Dead (%) Months Follow 

up (range) Fibrotic Cirrhotic R1 
Resection

Viral 
Hepatitis +

Metabolic Risk 
Factor +

Genetic 
Cause

Hepatocellular 
Carcinoma 58 44 14 63 (22 - 84) 29 (50%) 47 (0 - 150) 26 16 16 9 28 6

Cholangiocarcinoma 36 16 20 64 (44 - 83) 21 (58%) 31 (0 - 120) 9 1 24 2 15 2

Mixed HCC-CCA 7 5 2 60 (47 - 72) 6 (86%) 30 (3 - 76) 6 6 1 4 3 2


