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HCC Worldwide Epidemiology

GLOBOCAN 2022

Incidence  Mortality  



HCC Worldwide Incidence and Mortality

GLOBOCAN 2022

• Men:woman ratio > 2:1
• Asia leads incidence

• Deadly tumor
• Incidence approximates 

mortality rates



Incidence and Mortality of HCC in USA

https://seer.cancer.gov/statfacts/html/livibd.html 

https://seer.cancer.gov/statfacts/html/livibd.html


Etiological Causes of HCC

Llovet JM, et al. Nature Rev Dis Primers 2021



Etiology of Liver Disease at Listing for Liver 
Transplantation

Kwong AJ, et al. Am J Transplant 2024



Who is the target population for HCC Surveillance?

Courtesy of Dr. Amit Singal



At-risk Population for HCC Surveillance

Singal AG, et al. Hepatol 2023

Non-cirrhotic Hepatitis B 
• Man from endemic country 
• age > 40 y
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DAA-based Sustained Viral Response Reduces 
HCC Incidence in hepatitis C Cirrhosis

Kanwal et al. Gastro 2017



Increased Risk of HCC After HCV Eradication

Ioannou GN, et al. Gastroenterology 2019;157:1264



NAFLD Cirrhosis is Risk Factor for HCC

‣ 296,707 NAFLD patients with 296,707 
matched controls.

‣ During 2,382,289 person-years [PY] of 
follow-up, 490 NAFLD patients developed 
HCC.

‣ Non-cirrhosis incidence = 0.08 per 1,000 PY
 
‣ Cirrhosis incidence = 10.6 per 1,000 PY

Kanwal F, et al. Gastroenterology 2018



PAGE-B Score to Determine Risk of HCC in 
Chronic HBV Infection

Age Gender Platelets (/mm3)
16-29: 0
30-39: 2
40-49: 4
50-59: 6
60-69: 8
70-75: 10

Female: 0
Male: 6

> 200,000: 0
100,000-199,999: 6
< 100,00: 9

Papatheodoris G, et al. J Hepatology 2016;64:800
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• AFP used but limited data
• No great treatment for HCV- confounder for AFP
• Ultrasound sparingly used
• No guidelines on standard of care for early 

detection 
• Diagnosis criteria for imaging did not exist
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HCC Surveillance Recommendations





Radiologic Diagnosis of HCC

Arterial Phase              Delayed Venous Phase

Marrero JA, et al. Hepatology 2003



LI-RADS Diagnosis of HCC

Singal AG, et al. Hepatol 2023



Surveillance for HCC Improves Mortality:
A Randomized Controlled Trial

Zhang BH, et al. J Cancer Res Clin Oncol 2004;130:417

Screened Group Control Group

Person-years F/U 38,444 41,077
HCC Occurrence

HCC cases
Incidence

Rate Ratio

86
223.7

1.37 (0.99-1.89)

67
163.1

Deaths from HCC
Number

Mortality Rate
Rate Ratio

32
83.2

0.63 (0.41-0.90)

54
131.5



Performance of AFP and US in RCT

Test Sensitivity Sensitivity 
Early Stage

False 
positive rate

Ultrasound 
alone

43/51 
(84) 

36/61
(59)

604/20243 
(3.0)

AFP alone 35/51 
(69)

29/61
(49)

1019/20243 
(5.0)

Ultrasound 
and AFP

47/51 
(92)

43/61
(71)

1519/20243 
(7.5)

Zhang BH, et al. J Med Screen 1999

Presenter Notes
Presentation Notes
Here you can see the performance characteristics of ultrasound and AFP from this RCT. Although ultrasound achieved a high level of sensitivity for HCC, AFP was still additive increasing the sensitivity from 84 to 92%. Similarly, AFP increased the sensitivity of ultrasound for early HCC from 63% to 71%. JM: would make the point that the main strategy were both 



Tzarzeva K, et al. Gastroenterology 2018

Ultrasound and AFP Surveillance in 
Early HCC: Systematic Review



HCC Surveillance in Cirrhosis Improves Survival

Singal AS, et al. J Hepatology 2022;77:128.



Potential Physical Harms of HCC 
Surveillance

Atiq et al Hepatology 2017

‣ Retrospective cohort of 680 
cirrhosis patients over 3 years

‣ Surveillance detected 48 HCC 
(70% (n=34) early)

‣ Physical harms observed in 187 
(28%)

‣ Moderate-severe harm
in 59 (10%) patients

‣ Despite similar benefits,
higher proportion of harms
related to US than AFP
22.8% vs. 11.4% (p<0.001)



Quality in Cancer Care Continuum

Risk 
Assessment

Primary 
Prevention Detection Diagnosis Cancer

Treatment
Recurrence

End of life care

Singal et al. Clin Gastro Hep 2013
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Many At-risk Patients are not Identified 
Prior to HCC Development

Singal et al, Cancer Prevent Research 2012

Presenter Notes
Presentation Notes
One of the key limitations of current studies is that they fail to determine why surveillance is not being performed. We completed a retrospective cohort study with nearly 200 patients diagnosed with HCC over a 6-year period to help answer this question. We categorized any failures in the surveillance process into 4 mutually exclusive categories including failure to recognize liver disease, failure to recognize cirrhosis, failure to order surveillance, and failure to complete surveillance despite the presence of orders.

You can see there are failures at multiple steps, with about 20% of patients dropping off at each of the first two steps. Overall, nearly 40% of patients were not known to have liver disease and/or cirrhosis prior to presenting with HCC. This was particularly problematic for patients with fatty liver disease, possibly given a lack of serologic testing to help with diagnosis.

The most common reason for a lack of HCC surveillance was a failure to order surveillance in those with known cirrhosis, which accounted for the majority of patients who did not receive surveillance. The least common reason was a failure to complete surveillance despite the presence of orders, which is consistent with prior studies suggesting high patient acceptance. Of course, it is possible that this step is not problematic given the small number of patients making it to this step. If the number of screening orders increased in the future, there may be issues, such as radiologic capacity, that would increase failures at this step. 



Quality in Cancer Care Continuum
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Providers report potential barriers to 
HCC surveillance

Dalton Fitzgerald et al. Clin Gastro Hep 2015
Simmons et al Clin Gastro Hep 2018

Provider-reported barriers Safety-net 
health system

(n=77)

Tertiary care 
system
(n=100)

Lack of knowledge about 
guidelines

68.2% 79.1%

Competing interests in clinic 51.6% 37.4%
Lack of time in clinic 40.5% 52.8%
Difficulty recognizing at-risk 
patients

35.4% 30.0%

Ultrasound capacity 23.0% 10.1%
Responsibility of subspecialists > 
PCP

5.3% 29.4%



Patients report barriers to HCC surveillance

Farvardin et al. Hepatology 2017

Receipt of HCC surveillance was significantly lower in patients reporting barriers to 
surveillance (54% vs. 71%; OR 0.42, 95%CI 0.25 – 0.70)

N=541 patients



Quality in Cancer Care Continuum
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US Quality in Surveillance of HCC

Simmons O, et al. Aliment Pharmacol Ther 2017 Jan;45(1):169

Definitely Adequate       Likely Adequate         Likely Inadequate     Definitely Inadequate



Utilization of Surveillance for HCC is Low

Huang DQ, et al. Nat Rev Gastroenterol Hepatol 2023



Population-based Interventions 
Significantly Increase Surveillance Rates

Singal AG, et al Gastroenterology 2017
Singal AG, et al. Hepatology 2018

SCREENING
VALUE

TEST 
EFFECTIVENE

SS

HCC 
EPIDEMIOLO

GY

Presenter Notes
Presentation Notes
We recently completed a large pragmatic randomized trial among 1800 patients with cirrhosis followed at Parkland. Patients were randomized to usual care, mailed outreach alone in which they received a letter inviting them to have HCC screening done, or mailed outreach with patient navigation to help schedule the HCC screening tests. The red bars in this figure represent the receipt of any screening over the 18 month period. We observed significant increases in both intervention groups compared to usual care; however, the proportion with any screening was not significantly different between the two intervention groups. In contrast, there was a difference in consistent screening every 6 months as recommended by professional society guidelines between the two intervention groups. Consistent screening was only performed in 7% of usual care patients, compared to 18% of outreach alone patients, and 23% of patients who received outreach and patient navigation. Although the observed increases in screening rates were promising, there were many patients who did not receive screening leaving room for further improvement. 



Surveillance Testing and Utilization are linked

Mourad A, et al. Hepatology 2014
Singal AG, et al. Liver Cancer 2024



Adherence Improves the Effectiveness of Screening

Singal AG, et al. Am J Gastroenterol 2022;117:1948



Tzarzeva K, et al. Gastroenterology 2018

Ultrasound and AFP Surveillance in 
Early HCC: Systematic Review



Pepe MS, et al. J NCI 2001;93:1054
Parikh N, et al. J Hep 2023

Phases of Biomarker Development for 
Early Detection of Cancer



Performance of AFP, AFP-L3 and DCP
in Early Stage HCC

Cutpoint 
(95%CI)

Sensitivity 
(%)

Specificity 
(%)

DCP
mAU/mL

202 
(61-331)

56 77

AFP-L3
%

0.6
(0.6-1.9)

37 93

Total AFP
ng/mL

10.9
(5.7-18.4)

66 82

Marrero JA, et al. Gastroenterology 2009



GALAD for the detection of Early Stage HCC in 
Cirrhosis

Johnson PJ, et al. Cancer Epidemiol Biomarkers Prev 2013;23:144 



Validation of GALAD for the Early Detection of HCC in 
Cirrhosis

Singal AG, et al. Hepatology 2022;75:541



Phase 3 validation of GALAD in HCC: HEDS Study

Marsh T, et al. Gastroenterology 202 PMID: 39293548



HCC Surveillance Tests Undergoing Validation

Test Level of Evidence
GALAD Phase 4/5 validation

PEB Longitudinal GALAD and 
AFP

Phase 3

Methylation DNA algorithm* Phase 2 validation
Fucosylated Kinninogen** Phase 2 validation

Cell-free DNA*** Phase 2 validation
mSEPT9 Phase 2 validation

Multicenter platform Phase 2 validation
Multiphase MRI Phase 1/2
Abbreviated MRI Phase 2

*Oncoguard **Glycotest ***HelioLiver



Emerging Techniques for Liquid Biopsy

Arvind A, et al. Clinical Liver Disease 2022;20:18



Multicenter Validation of Abbreviated 
MRI for Early Stage HCC

Yokoo T, et al. Radiology 2023;307:e220917

‣ Retrospective study in 161 patients with 
cirrhosis who underwent MRI followed by 
resection or transplant for early stage HCC. 
138 controls without HCC

‣ Dynamic abbreviated MRI had a sensitivity 
of 88% and specificity of 89% for early 
stage HCC

‣ 54 (33%) had HCC between 1-1.9 cm
‣ Patient-level sensitivity was lower in Child-

Pugh B or C cirrhosis than class A
‣ Issues with cost, capacity, patient 

preference



National Liver Cancer Screening Trial
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Cirrhosis is the Main Risk factor for HCC

Llovet JM, et al. Nat Cancer 2022;3:386



Opportunities in Risk-Stratification for 
Development of HCC

Singal A, et al. Gastroenterology 2021;160:2572



Independent Risk Factors for HCC in Cirrhosis: 
HEDS Study

Reddy R, et al. Gastroenterology 2023;165:1053



Summary II
‣ The phases of biomarker validation are critical to provide 

the best evidence for validating for detection of cancer
‣ The aims of new biomarkers should be to improve 

sensitivity and also increase utilization
‣We showed in a large phase 3 that GALAD is more 

sensitive than AFP
‣National Liver Cancer Screening Trial will answer whether 

GALAD will lead to better effectiveness of HCC screening
‣ There are other potential biomarkers for HCC surveillance 

that need further validation
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