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Hepatocellular carcinoma (HCC) 

• Most frequent form of primary liver cancer 
 

• 90% of patients have underlying chronic liver disease (cirrhosis) 
  
• Worldwide: 5th most common cancer, 3th cancer-related mortality (approx. 

650,000 deaths each year: 50% in China) 
 
• In the Netherlands: relatively low HCC incidence, but increasing (NAFLD, 

immigrants) 
 



Patient nr 1223 (100%) 

Etiology   

Chronic viral hepatitis 

- Hepatitis B 

- Hepatitis C 

- Co-infection 

  

197 (16%) 

249 (20%) 

19 (2%) 

Hemochromatosis 37 (3%) 

Alcohol 349 (29%) 

NAFLD 134 (11%) 

Others 42 (3%) 

No risk factors 196 (16%) 

Patient and clinical characteristics of 1223  HCC patients (approx. 60% 
of all HCC patients in the Netherlands) in the period 2005-2012 

Van Meer et al. Eur J Gastroenterol Hepatol. 2016;28:352-9 



Hepatocellular carcinoma (HCC) 

• Most frequent form of primary liver cancer 
 

• 90% of patients have underlying chronic liver disease (cirrhosis) 
  
• Worldwide: 5th most common cancer, 3th cancer-related mortality (approx. 

650,000 deaths each year: 50% in China) 
 
• In the Netherlands: relatively low HCC incidence, but increasing (NAFLD, 

immigrants) 
 

• Prognosis in general poor: in 2011, in the Netherlands 47% of all patients any 
treatment, 20% resection or transplantation, 10% RFA (van Meer et al. Ned Tijdschr 
Geneeskd. 2014;158:A7074) 

 



 





Aim of surveillance: HCC detection at earlier 
stage may improve outcome 

Bruix J et. Al, Gastroenterology 2016; 150:835-853 
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Welke patienten moet surveillance voor 
hepatocellulair carcinoom aangeboden worden? 

• A) alle patienten met levercirrose 
 

• B) high risk patienten met levercirrose + high risk 
hepatitis B “dragers” zonder cirrose 
 

• C) alle patienten met levercirrose bij wie evt HCC 
behandeling mogelijk is 
 

• D) high risk patienten met levercirrose + high risk 
hepatitis B “dragers” zonder cirrose wie evt HCC 
behandeling mogelijk is 



Current recommendations for HCC surveillance 
(only ultrasound at 6-month interval) 

Cirrhosis 

Hepatitis B cirrhosis 

Hepatitis C cirrhosis 

Hemochromatosis cirrhosis 

Alcoholic cirrhosis 

Stage 4 primary biliary cholangitis 

No cirrhosis 
East asian male hepatitis B carriers over age 40 

East asian female hepatitis B carriers over age 50 

African/North Am. Blacks >20 yrs 

Hepatitis B carrier with family history of HCC 

AASLD: Dutch Guidelines 
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HCC surveillance: randomized controlled trials 

-Cirrhosis: NONE 
 
-Hepatitis C: NONE 
 
-Hepatitis B (mainly carriers): 
 2 trials from China:  
  one showed no benefit (AFP alone every 6 months) 
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-other underlying causes of liver disease: NONE 
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Randomized controlled study from China 

  
 -5581 HBV carriers randomized to AFP determination at 6-
 month intervals or control group. 
  
 -HCC related mortality rates not significantly different 
 (1138/100,000 vs 1114/100,000, P=0.86) 
  
  

Chen et al. J Med Screen 2003;10:204 





Effect of HCC surveillance: lower level evidence 

• Several non-randomized trials and observational and 
case-control studies from high incidence countries 

 

McMahon BJ et al. Hepatology 2000; 32: 842-846 
Wong LL et al. Liver Transpl 2000; 6: 320-325  
Gebo KA et al. Hepatology 2002; 36: S84-S92  
Solmi L et al. Am J Gastroenterol 1996; 91: 1189-1194   
 



Results from a large cohort in the Netherlands: 
surveillance independent predictor of survival 

surveillance 

No surveillance 

Van Meer et al. J Hepatol. 2015 Nov;63(5):1156-63 



Clinical and tumor characteristics in the 
surveillance and non-surveillance groups 
In the surveillance group: 
 
• tumor size significantly smaller (2.7 cm vs 6 cm) 
 
• AFP level significantly lower (16 vs 44 µg/L) 
 
• earlier tumor stage (BCLC 0 and A combined: 61% vs 21%) 
 
• resection/transplantation (34% vs 25%) and RFA (23% vs 7%) 

more often applied 

Van Meer et al. J Hepatol. 2015 Nov;63(5):1156-63 



Patient characteristics surveillance and non-surveillance groups  

  Surveillance group Non-surveillance group P-value* 

Patient no. 295 (27%) 779 (73%)   

Male gender 229 (78%) 585 (75%) 0.387 

Age at HCC diagnosis (median, range) 60 (19-90) 64 (8-91) <0.001 

Etiology     <0.001 

Chronic viral hepatitis 

- HBV 

- HCV 

- Co-infection 

  

58 (20%) 

113 (38%) 

8 (3%) 

  

113 (14%) 

93 (12%) 

8 (1%) 

  

Hemochromatosis 2 (1%) 18 (2%)   

Alcohol 71 (24%) 235 (30%)   

NAFLD 22 (7%) 154 (20%)   

Others 13 (4%) 20 (3%)   

No risk factors known 8 (3%) 138 (18%)   

Presence of cirrhosis 286 (97%) 470 (60% ) <0.001 

Results indicate nrs and, between brackets, percentages, unless otherwise indicated.  

Van Meer et al. J Hepatol. 2015 Nov;63(5):1156-63 
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Hoe moet surveillance voor HCC verricht worden? 

• A) Echografie elke 6 maanden 
 

• B) Echografie elke 12 maanden 
 

• C) Echografie + alfafoetoproteine elke 6 maanden 
 

• D) Echografie + alfafoetoproteine elke 12 maanden 
 
 



Sensitivity of ultrasound to detect early stage HCC (within 
Milan criteria): 6 vs 12-month intervals (Metaanalysis by Singal et al. 
APT 2009;30:37) 

6 vs 12 months: pooled sensitivities 70 vs 50%, P=0.001. 95 % CI: 
56-85% vs 40-59% 

         





Alpha-fetoprotein for HCC surveillance 

-Not recommended by AASLD, EASL, Dutch guidelines. 
Recommended by APASL guideline in combination with US. 

  
 -20% of HCC cases are detected solely based on increased 
 AFP (with normal ultrasound). 
  
 -available positive RCT from China used combined US + AFP 
  
 -Frequent false-positive results, related to increased 
 transaminases. 
  
 -most of false positive results can be prevented by ordering 
 AFP only in case of relatively low transaminases 
   





Outline of presentation 

The controversities 
  
 1. Evidence that surveillance reduces HCC mortality? 
  
 2. High risk groups? 
  
 3. Ultrasound, alfa-fetoprotein or both and at what 
 interval? 
  
 4. Effectiveness of HCC surveillance in clinical 
 practice? 







High risk groups proposed for HCC surveillance 
(ultrasound at 6-month interval) 

Population group 
 
Cirrhosis 

Threshold incidence for cost 
effectiveness of 

surveillance 
(%/year) 

Incidence of HCC 

Hepatitis B cirrhosis 1.5 3-8%/yr 

Hepatitis C cirrhosis 1.5 3-5%/yr 

Hemochromatosis cirrhosis 1.5 3-4%/year 

Alcoholic cirrhosis 1.5 probably >1.5%/year 

Stage 4 primary biliary cholangitis 1.5 3-5%/yr 

No cirrhosis 

East asian male hepatitis B carriers over age 40 0.2 0.4-0.6%/year 

East asian female hepatitis B carriers over age 50 0.2 0.3-0.6%/year 

Hepatitis B carrier with family history of HCC 0.2 Incidence higher than without family 
history 

African/North Am. Black HBV carrier>20 yrs 0.2 HCC occurs at a younger age 

AASLD guideline committee: Dutch Guideline 

Only consider surveillance in patients 
suitable for active HCC therapy 



Insufficient evidence to propose surveillance 

Population group 
 
Cirrhosis 

Threshold incidence for cost 
effectiveness of surveillance 

(%/year) 

Incidence of HCC 

Cirrhosis due to non-alcoholic steatohepatitis ??? ↑ 

Cirrhosis from autoimmune hepatitis 1.5 1.1%/yr 

Cirrhosis from α1 antitrypsin deficiency ?? ?? 

Cirrhosis due to cystic fibrosis ?? ?? 

No cirrhosis 

Severe fibrosis from viral hepatitis,alcohol, 
hemochromatosis, PBC 

?? ?? 

Hep B pt, no cirrhosis but other risk factors ?? ?? 

AASLD guideline committee: AASLD 2010 



Controversies in HCC surveillance (1): NAFLD/NASH 
• NAFD/NASH contributes large proportion of HCC pts in 

western world but: 
 

• In cirrhotics only modest HCC risk (cumulative incidence 
ranging from 2.4% over 7 yrs to 12.8% over 3 yrs)  
 

• 40% of all HCCs in NAFLD in non-cirrhotics 
 
• Surveillance by ultrasound ultrasound often not reliably 

because of morbid obesity 
 

• Curative HCC treatment often not feasible because of 
comorbidities 

White D, Kanwal F, El Serag H. Clin Gastro Hep 2012;10:1342 



Controversies in HCC surveillance (2): alcoholic cirrhosis 

Recent large cohort study from Denmark (Jepsen P. et al. Ann Int Med 2012  ;156:841-7) 

 
8482 patients in period: 1993-2005 

HCC incidence 1th year 9.8/1000  excluded 
HCC incidence 2nd year 3.8/1000 

 
Total mortality after 5 years: 44% 

88% not related to HCC 
Only 1.8% HCC related 
10% unknown 

 
Conclusion: 

Annual HCC risk 0.25-0.5% (< 1.5%)  
Surveillance not justified?? 













Kanwal F., El-Seragh H. et al. DDW 2017 



Kanwal F., El-Seragh H. et al. DDW 2017 



Summary and Conclusions 

 HCC incidence increasing in Western world, poor prognosis  
  
 Modest, but suggestive evidence for efficacy of surveillance in high 
 risk groups   
  
 Ultrasound at 6-month interval is key, not AFP alone: 
  
 Continue at this moment HCC surveillance in DAA-cured HCV pts 
 with F3/4 cirrhosis or comorbidities 









Critical comments 

• Not all deaths were reported 
 

• Inadequate statistical analysis (did not account for 
cluster randomization) 
 

• Some patients excluded after randomization 
 

• Patients did not know that they were in randomized 
study 
 

• May not be applicable to patients in Western world 
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