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Best of The Liver Meeting 2022 was created by the
Scientific Program Committee for the benefit of AASLD
members, attendees of the annual conference, and other
clinicians involved in the treatment of liver diseases. The
program is intended to highlight some of the key oral and
poster presentations from the meeting and to provide
insights from the authors themselves regarding implications
for patient care and ongoing research.

All content contained in this slide deck is the property of the
American Association for the Study of Liver Diseases
(AASLD), its content suppliers or its licensors as the case
may be, and is protected by U.S. and international
copyright, trademark, and other applicable laws. AASLD
grants personal, limited, revocable, non-transferable and
non-exclusive license to access and read content in this
slide deck for personal, non-commercial and not-for-profit
use only. The slide deck is made available for lawful,
personal use only and not for commercial use. The
unauthorized reproduction and/or distribution of this
copyrighted work is not permitted.
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Cell-free DNA fragmentomes for detection of liver cancer

Obijective

To develop a high-performing and cost-effective approach
for cancer detection by examining genome-wide cfDNA
fragmentation features, encompassed in fragmentomes.

Methods

We used a cross-validated machine learning model that
incorporated genome-wide fragmentome features from
blood samples of 391 individuals, including 47 individuals
with HCC and 344 without cancer.

Main Findings

At 90% specificity, the overall sensitivity of the approach
for detecting cancer was 94% among all individuals and
79% among high-risk individuals.

Conclusions

We demonstrate the use of genome-wide cfDNA
fragmentome features to detect HCC with high
sensitivity and specificity, including in early-stage
disease (BCLC 0/A).

Foda Z, et al., Abstract 201.
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Machine learning model detects liver cancer with high sensitivity and specificity.
Receiver operating characteristic (ROC) curves for the full cross-validated cohort and the
fixed model applied to the validation cohort for full and high-risk cohorts.
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201 | CELL-FREE DNA FRAGMENTOMES FOR DETECTION OF LIVER CANCER 

Zachariah Foda , Akshaya V Annapragada , Kavya Boyapati2, Daniel C Bruhm2, Nicholas Vulpescu2, Jamie E Medina2, Dimitriois Mathios2, Stephen Cristiano2, Noushin Nikfas2, Harry Luu1, Micheal G Goggins1, Vilmos Adleff2, Robert A Anders3, Jillian Phallen2, Robert B Scharpf2,4, Victor E Velculescu2 and Amy K. Kim1,5, (1)Gastroenterology and Hepatology, Johns Hopkins University, (2)Sidney Kimmel Cancer Center, Johns Hopkins University, (3) Pathology, Johns Hopkins School of Medicine, (4) Biostatistics, Johns Hopkins University, (5)Medicine, Johns Hopkins School of Medicine 

Background: Hepatocellular carcinoma (HCC) is a major cause of cancer mortality worldwide. In the United States, HCC is one of the few cancers showing an increase in incidence and mortality over the last 20years. Screening individuals at high-risk for HCC, including those with cirrhosis and viral hepatitis, provides an avenue for improved survival, but current screening methods are inadequate. Overall adherence to international guidelines remains low at 20% and current screening tests have also shown limited sensitivity especially for early-stage disease. There is a great need for development of accessible and sensitive screening approaches for HCC world-wide. We have developed an approach for examining genome-wide cfDNA fragmentation features, encompassed in fragmentomes, to provide a high performing and cost-effective approach for cancer detection. 

Methods: We used a cross-validated machine learning model that incorporated genome-wide fragmentome features from blood samples of 391 individuals, including 47 individuals with HCC and 344 without cancer. Among individuals without cancer, 52 were identified as high risk for HCC with hepatitis B or cirrhosis. We examined whole genome sequence data from an independent validation cohort of 223 patients, including 80 patients with resectable early-stage HCC (BCLC stage A=85, B=5), 101 non- HCC high-risk patients with HBV (n=66) and cirrhosis (n=35), as well as 32 healthy individuals without liver disease. 

Results: A receiver operating characteristic curve (ROC) of our model to detect HCC patients revealed an area under the curve (AUC) of 0.97 (95% CI = 0.86–0.94) (Fig. 1a) among all individuals analyzed, and 0.92 (95% CI = 0.86–0.94) among high- risk individuals. The model performance remained robust for early-stage HCC with AUC of 0.98 for BCLC stage 0 and A among all individuals, and AUC of 0.92 among high-risk individuals. Advanced stage HCC (BCLC C) individuals were almost perfectly detected among both groups (AUC >0.99). At 90% specificity, the overall sensitivity of the approach for detecting cancer was 94% among all individuals and 79% among high-risk individuals. In the validation cohort, the model distinguished HCC patients with an AUC of 0.87 among all individuals, and 0.86 among those at high risk (Fig 1b). 

Conclusion: We demonstrate the use of genome-wide cfDNA fragmentome features to detect HCC with high sensitivity and specificity, including in early-stage disease (BCLC A). Fragmentation profiles capture genomic and chroma- tin characteristics, including alterations known to be important in HCC. The high performance of cfDNA fragmentome analyses in HCC detection, along with its cost-efficient characteristics, could improve be- yond current limitations of HCC screening. 
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