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Rural-Urban disparities in HCC Incidence

* Incidence of HCC increased over the past 3 decades in
the US

* More recent study showed overall incidence rates of
HCC started declining

* Rural-urban disparities were seen in other cancers
including colon cancer, but not known in HCC.

« Aim to investigate the rural-urban disparity in HCC
incidene rates using North American Association of
Central Cancer Registries

Gainey et al. Liver meeting #136



Rural-Urban disparities in HCC Incidence

North American Association of
Central Cancer Registries

(NAACCR)
*  93% of US population

USDA Rural-Urban Continuum

Code

+ Based on population size and
proximity to metropolitan area

USDA 2013
metro/nonmetro counties

I Urban (1,167 counties)
Rural (1,976 counties)

HCC age-adjusted incidence trends, 1995-2016
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Conclusion

There was a striking rural-urban disparity in HCC incidence trend

Gainey et al. Liver meeting #136




Black race and HCV-HCC

« Black patients with HCC have higher mortality

« Black patients with HBV can develop HCC at an earlier
age in non-cirrhotic liver

« Black patients with HCV may develop HCC in non-
cirrhotic liver

« Aim to compare the difference in liver dysfunction and
tumor extent at HCC diagnosis between Black vs. non

Black patients



Black race and HCV-HCC

Racial and ethnic data on the study population All patients: HBV/HIV exposure
“ * 34% White Wit:"‘;i:\;‘;; « Other patients (n-605) = HBV/HIV exposure
= 33% Black _ 1 HCV infecti
’ « 18% Hispanic n=1195 Black patients (n=390) G mone-intection
= 7% Asian/Pacific islanders nlila;gko :):ﬂg‘g; 0% 26% 0% 60% 8(;% 100% P<0.01
H = 1% Other
Single center il Black  Other
. HCV Mono-infection patients patients p value
Retrospective - E
All patients patients patients p value
n=390 n=805 Tumor size (cm), median (IQR) 3.5(2.1-5.8) 2.9(2.1-4.8) 0.19
CO hort Study Tumor size (cm), median (IQR) 3.5(2.2-6.2) 3.1(2.1-5.1) <0.01 FIB-4 score < 3.25 31 (26.5%) 57 (18.2%) 0.05
2003_20 1 8 Number of tumors, median (IQR) 1(1-3) 1(1-2) 0.03 MELD score, median (IQR) 56(3.2-8.1) 6.6(4.1-10.6) 0.01
Gross vascular invasion 82 (21.2%) 147 (18.3%) <0.01
Platelets (103/mm?3), median (IQR) 135 (100-196) 99 (67-144) <0.01
Metastasis 40 (10.6%) 53 (7.1%) <0.01
AI I H CC atl e ntS Within Milan Criteria at diagnosis 206 (53.0%) 475 (59.1%)  0.04 Bilirubin (mg/dL), median (1QR) 11(06-17)  12(07-23) 003
p INR median (IQR) 1.1(1-1.3) 1.2(1.1-1.4)  0.02
1 MELD score at diagnosis 9(7-14) 10 (7-16) 0.02
with HCV A 270(694%) 465 (58.5%) Within Milan Criteria at diagnosis ~ 61(521%)  195(62.3%) 0.0
(N —_ 1 1 95) CHILD PUGH B 96 (24.7%) 231(28.9%)  <0.01
=1, at diagnosis 23 (5.9%) 103 (12.9%) .
¢ Conclusion
FIB-4 score at diagnosis 4.66(2.94-7.52) 6.54(3.99-10.53) <0.01 Black HCC patients
FBa<32s 122013 usarEk <00 * present with larger tumors and less fibrotic
Platelet (10%/ul) 144(100-202)  105(69-155)  <0.01 liver
Bilirubin (mg/dL) 09(06-15)  12(0722) <0.01 * may need different surveillance
Shaltiel et al. Liver meeting #1053 ™ 12(1.1-24) 11(10-13) <0.01 recommendation




HCC early detection strategy (HEDS) study

First multicenter (8 centers)
prospective phase 3
biomarker cohort in the US

NIH Early Detection
Research Network (EDRN)

Aim to prospectively assess
the incidence of HCC and
determine predictors of
HCC in cirrhosis patients

2012

2018

2023

EDRN initiates HEDS study

HEDS: PART | HEDS: PART Il
ASSESSMENT OF DCP-V COHORT
HCC at baseline
) m(c:ites):w No HCC at baseline (controls): PROSPECTIVE
ata abstraction SSEeS:
for outcomes N ENROLLMENT TO
Z N EXPAND COHORT
HCC or other Still no HCC:
outcome: consent for
data continued
abstraction follow-up
= LONGITUDINAL
FOLLOW-UP & DATA
ANALYSIS

Timeline of EDRN’s liver cancer research efforts
EDRN: Early Detection Research Network

DCP-V: Des-carboxy Prothrombin Validation Study

Reddy et al. Liver meeting #1057



HCC early detection strategy (HEDS) study

+ After median follow up of 3 years, 87 developed HCC with

Pt B e e ) P incidence rate of 2.7% per year
m . .
Wedian (25" percentile, 75" 300063, | 330(78, | 30163, | <001 + 55 early, 20 intermediate-advanced, and 12 unknown stage
percentile 35.0) 37.1) 35.1) (nonpar)
Min, max 12.3,85.0 181,483 12.3,85.0 | <0.05 (ttest) Predics T 2 Modelk
Race, n (%) T or mplete Da odels
White or Coucasian 1236 (85.6) 72(82.8) 1308 (85.4) 0.23 Sig. Predictors Stepwise Forward Backward
Black or African-American 98( 6.8) 7( 8.0) 105 ( 6.9) From Full Sett Selection Selection Elimination
Asian 32(2.2) 0(00) 32(21) Female 0.36 0.34 0.33 0.34
_othet = LLIEE ] 8{52) | 85(59 (0.21, 0.63) (0.20, 0.59) (0.20, 0.57) (0.20, 0.59)
nicity, n
Hispanic or Latino [ 153(105) | 8(93) | 161(104) | 086 Age (per 5 year change) 1.22 1.18 118 1.18
ee () (1.05, 1.41) (1.02, 1.36) (1.03, 1.37) (1,02, 1,36)
Median (25" percentile, 75" 60 (54, 65) 62 (56,66) | 60(54,65) | 0.03 (nonpar) Log(BMI) 4.30 4.34 3.90 4.34
percentile (1.38, 13.5) (1.43,13.1) (1.27,11.9) (1.43,13.1)
E:ﬂ:’n, mafx“ - — 18,87 29,77 18,87 <0.05 (ttest) lD‘(AFP) 1.45 1.60 1.59 1.60
iology of liver disease, n
History of HCV infection 614 (41.7) 44 (50.6) 658 (42.2) 0.12 = (.06, 2.00) (1.22, 2.12) (1.20, 2.10) (1.22,2.12)
Treated for HCV 330(80.2) 33(89.2) 763 (80.8) 0.28 Albumin NS 0.57 0.58 0.57
SVR achieved 187 (48.3) 15 (53.6) 202 (28.7) 0.70 (0.38, 0.86) (0.39, 0.88) (0.38, 0.86)
SVR achieved with DAA therapy 74(67.3) 6(85.7) 80 (68.4) 0.43 Family Hist. of HCC or Liver NS -— 1.67 —
SVR achieved vs no SVR or 187 (37.9) 15 (46.9) 202 (38.5) 0.35 Disease (0.99 2.82)
untreated r} r
HBV infection 37( 2.5) 2(23) 39( 2.5) 1.00 Esophageal Varices NS 1.80 1.72 1.80
HBV therapy exposed 23(63.9) 1(50.0) 24(63.2) 1.00 (1'10’ 2'96) (1'04' 2‘84) (1'10' 2'96)
NASH 322(21.9) 15(17.2) 337 (21.6) 035
‘Alcoholic Liver Disease 303 (20.6) 22 (25.3) 325 (20.8) 0.28 .
Avtoimmune hepatitls 33( 6.0) 2(23) 50( 5.8) 0.24 Conclusion
Cholestatic liver disease (PBC,PSC) | 111( 7.5) 5(5.8) 116( 7.4) 0.68 . o/ inei
Other (Hemochromatosis, 96 ( 6.5) 6( 6.9) 102 ( 6.5) 0.83 27 /0 InCIdence rate Of HCC .
Wilson’s etc) + Male sex, older age, higher BMI and AFP were independent
Alcohol use, n current (%) 146 (10.1) 9(10.5) 155(10.1) 0.86 .
Tobacco use, n (%) 817 (55.7) 50(69.0) | 877(56.5) 0.02 predlctors of HCC
Medications of interest, n ever taken (%)
Satns L T 2 0 Reddy et al. Liver meeting #1057
Metformin [ 19a(238) | 10(256) | 204(239) | 085




Carvedilol and risk of HCC in the US

Carvedllol (Coreg)
Alpha 1 and nonselective Betablocker

* Primary prophylaxis for esophageal variceal
bleeding
» Decreased Gl, GU and lung cancer

m NATIONAL CANCER INSTITUTE

1-800-4-CANCER Live Chat Publications Dictio

ABOUT CANCER CANCER TYPES RESEARCH ‘GRANTS & TRAINING NEWS & EVENTS ABOUT NCI search

Home > About Cancer > Cancer Treatment > Clinical Trials Information

Carvedilol in Treating Patients with Prostate Adenocarcinoma Who Are
Undergoing Surgery
Share this clinical trial with your

STATUS: ACTIVE (®openall (S Closeall
doctor:
Description )
= Print

This phase II trial studies how well carvedilol works in treating patients with prostate adenocarcinoma
undergoing surgery to remove the prostate. Betablockers, such as carvedilol, block signals from certain

kinds of nerves, referred to as sympathetic nerves, which may contribute to the growth of prostate cancer.
This research is designed to determine if carvedilol given before surgery to remove the prostate may have

an impact on prostate cancer.

Aim
» To study the association between Coreg
and HCC in cirrhosis patients

Method

» Cerner Health Fact database
* Propensity score matching
* Logistic regression analysis

Results
* 124,361 cirrhosis pts
* 9% Coreg, 9% Propranolol, and 5% for
nadolol
* Incidence of HCC
*  1.74% (carvedilol) vs.
* 4.32% (propranolol) vs.
*  4.33% (nadolol) vs.
* 4.35% (no beta-blocker)




Disease Groups

Cirrhosis
(n=124,361)

Cirrhosis with
complications
(n=68,346)

Cirrhosis without
complications
(n=56,015)

Cirrhosis with ascites
(n = 41,564)

Cirrhosis with varices
(n=32,999)

Carvedilol and risk of HCC in the US

Before matching

After matching

Before matching

After matching

Medication Frmp o ey a - . A . "
Univariate analysis Univariate analysis Multivariate analysis Multivariate analysis C I
OR (95% CI) Ptz OR (95% Cl) Peglles OR (95% CI) Peeilee OR (95% CI) s onciusion
U be‘lai -Ebgc’:(‘ers Reference Reference Reference Reference L4 Ca rved | I OI Was
Carvedilol 0.39 . . . . H H
(n=11,574) (0.34 - 0.45) <0.001 0.37 (0.32 - 0.43) <0.001 0.37 (0.32 - 0.43) <0.001 0.40 (0.34 - 0.47) <0.001 associ ated Wlth |OWG r
Propranolol 0.99 " ~ .
(n=11.100) (0.90 - 1.09) 0.898 0.95 (0.85 - 1.06) 0.368 0.90 (0.81 - 0.99) 0.030° 0.89 (0.79 -0.99) 0.041 ri Sk Of HCC com pa red
1.00
Nadolol (n=5,744) 0.955 0.95 (0.82 - 1.11) 0.499 0.91(0.80 - 1.04) 0.166 0.88 (0.75 - 1.03) 0.111 .
L AR to other nonselective
lobsiabiockers Reference Reference
betablocker and no
Ca_“’ed""' O <0.001* 0.33 (0.28 - 0.40) <0.001* 0.32(0.27 - 0.38) <0.001* 0.33 (0.27 -0.40) <0.001*
(n=6,254) (0.30-0.41) betabIOCker
ALFIEE e <0.001* 0.68 (0.61- 0.76) <0.001* 0.63 (0.57 - 0.70) <0.001* 0.64 (0.57 - 0.71) <0.001* '
(n=9,682) (0.62-0.76) R CT . d d
)
[Nadolol (n=5.238) 5.2'_63 0 <0.001* 0.64 (0.55 - 0.74) <0.001* 0.60 (0.53 - 0.69) <0.001* 0.60 (0.52 - 0.70) <0.001* IS neededa.
L lbe;l:bigc:(\ers Reference Reference
Carvedilol 043 o - * *
(n=5.320) (0.32-058) <0.001 0.36 (0.26 - 0.50) <0.001 0.42 (0.31 - 0.58) <0.001 0.45 (0.31 - 0.65) <0.001
Propranolol 0.51 . ” . J r
(n=1.418) (0.30-087) 0.014 0.49 (0.27 - 0.88) 0.016 0.53 (0.31 - 0.91) 0.021 0.50 (0.28 -0.91) 0.024
Nadolol (n=506) - 7;22 o 0.446 1.04 (0.52 -2.12) 0.904 1.24 (0.69 - 2.21) 0.476 1.13 (0.54 - 2.33) 0.750
no beta-blockers
(007 442 Reference Reference
Carvedilol 0.27 . . . .
(v=4,342) (022-033) <0.001 0.26 (0.21 - 0.32) <0.001 0.25 (0.20 - 0.31) <0.001 0.27 (0.21 - 0.34) <0.001
Propranolol 0.69 -, . " .
(n=6,320) (062-0.78) <0.001 0.65 (0.58 - 0.73) <0.001 0.59 (0.53 - 0.66) <0.001 0.57 (0.51 - 0.65) <0.001
fNadolol (n=3489) sgﬁgm <0.001* 0.68 (0.58 -0.81) <0.001* 0.59 (0.51 - 0.69) <0.001* 0.60 (0.51 - 0.72) <0.001*
no beta-blockers Ref Ref
=20 440} eference eference
Ci’;’efs";" 0 3(7“?) 58 <0.001* 0.48 (0.37 - 0.62) <0.001* 0.37 (0.29 - 0.47) <0.001* 0.44 (0.33 0.58) <0.001* . . .
o760 0 L 7= 05e) Wijarnpreecha et al. Liver meeting
ropranolol 8 - A . o
(n=6.924) (052 0.66) <0.001 0.57 (0.51 - 0.64) <0.001 0.55 (0.49 - 0.62) <0.001 0.54 (0.48 - 0.61) <0.001 #1 0 37
Nadolol (n=3,867) 05 ¢ 1/1 > 4001 0.54 (0.46 0.63) <0.001* 0.51 (0.43 - 0.59) <0.001* 0.51(0.43 - 0.61) <0.001*




Elecsys PIVKA-Il and AFP for HCC detection

PIVKA-II

*  Normal hepatocytes post-translationally carboxylate prothrombin precursors before secretion.

* DCP is a secreted non-carboxylated immature form of prothrombin.

*  Unconverted glutamic acid residues are due to an absence in many HCC cells of vit. K dependent
carboxylase.

»  Potential serum based marker for early stage HCC detection

Aim

« To investigate clinical performance of PIVKA-II for detection of HCC using Elecsys PIVKA-II
immunoassay

Method
Multicenter prospective study from 5 countries (China, Japan, Germany, Thailand
and Japan)

Chan et al. Liver meeting #1124



Elecsys PIVKA-Il and AFP for HCC detection

Table 1. Participant demographics and clinical characteristics

Characteristic All (N=376)

Control (n=208)

HCC (n=168)

Mean + SD age, years 56.95 = 12.42 521841227 62,86 + 9.62 10405
Male, n (%) 267 (71.0) 126 (60.6) 141 (83.9) 30000
Race, n (%) = 10000
Asian 170 (45.2) 99 (47.6) 71(42.3) £ 3000 -
White 196 (52.1) 101 (48.6) 95 (56.6) (A
Black or African American 3(0.8) 3(14) 0 5 1001
Other 1(0.3) 0 1(08) g 300
Missing 6(1.6) 5(24) 1(0.6) T 100
Disease etiology, n (%) %0
Cirthosis 218 (56.0) 79(38.0) 139 (82.7)
HBv 86 (22.9) 72 (34.8) 14(8.3)
HCV 30(8.0) 27 (13.0) 3(1.8)
NASH 31(82) 30 (14.4) 1{06)
ALD 2(05) 0 2(1.2)
Other 9(24) 0 9(5.4)
10000
BCLC stage, n (%) 3000
0 - - 10 (6.0) = 1000
A = = 67 (39.9) £ w
B8 = > 26 (15.5) S ol
c - - 57(339) £
D - - 5(4.8) |
10
Figure 2. ROC plot of Elecsys PIVKA-Il for discriminating between
HCC patients and disease controls, overall and by etiology group
101
o ——
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064
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Sensitivity

——  All: 90.8% (87.5%-04.1%)
—— Cirrhosts: 85.6% (80.7%-90.6%)
024 —— HBV/HCV: 97,3% (92.2%-~100%)
NASHALDIOthers: 96.4% (89.7%~100%)
00 T T T T
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Figure 1. Distribution of PIVKA-Il and AFP according to HCC BCLC

=}

Ns w0 v s Combination of 2 markers
1 «  92% sensitivity
i «  82% specificit
\ I : _ P y
" : Conclusion
== J,; e e . Elecsys PIVKA-Il and
s wmio wor A e AFP are good blood
T based marker for HCC
: detection
T « Combining AFP and
. i : PIVKA-II may further
% . T increase diagnostic
Tt e e e performance

Table 3. Clinical performance of Elecsys PIVKA-Il and Elecsys AFP
assays by HCC BCLC stage

Metric, % HCC BCLC stage
Assay (95% confidence Early Overall
(cut-off) interval) (n=77) (n=168)
PIVKA-Il Sensitivity 77.9 (67.0-86.6) 94.5(87.6-98.2) 86.9 (80.8-91.6)
(28.4 ng/mL) Specificity 83.7 (77.9-88.4) 83.7 (77.9-88.4) 83.7 (77.9-88.4)
AFP Sensitivity 36.4 (25.7-48.1) 64.8 (54.1-74.6) 51.8 (44.0-59.5)
(20 ng/mL) Specificity 98.1(95.1-99.5) 98.1(95.1-99.5) 98.1 (95.1-99.5)

Chan et al. Liver meeting #1124




AFP-L3 and DCP predict waitlist Dropout

AFP L3 and DCP

+ Elevated AFP is associated with increased waitlist dropout.

« AFP L3 and DCP play a role in HCC detection, but their ability to detect LT waitlist drop out is
unknown.

Aim
« To evaluate the correlation between three biomarkers (AFP, AFP-L3, DCP) and LT waitlist dropout
Method

*  Prospective single center cohort study from UCSF since July 2017
*  Three marker levels were measured at the time of listing for OLT

Kotwani et al. Liver meeting #1079



AFP-L3 and DCP predict waitlist Dropout

AFP 2250 ng/mL, AFP-L3 235%, DCP 27.5 ng/mL

- B p=0.0008
Age (median, years) 63.2 (IQR 58.1-66.7) Univariate OR (95% CI) g,
Women 63 (24%) — value 8
Median number of HCC lesions at 1(IQR 1-2) AFP pre-listing 2250 ng/mL 4.23 (1.31-13.72) 0.02 z
diagnosis AFP-L3 pre-listing 235% 2.25 (0.90-5.64) 0.08 28
Median total tumor diameter at listing 3.0 (IQR 2.2-4.6) DCP pre-listing 27.5 ng/mL 1.94 (0.95-3.98) 0.07 4
with MELD exception or before LRT (cm) Total tumor diameter at 0.97 (0.84-1.13) 0.73 28
Tumor stage (worst classification) |diagnosis i i ;5 —
Milan criteria 210 (81%) Tumor stage at diagnosis al
Downstaging 40 (15%) Milan criteria 1 I T T T =
All-comers 8 (3%) Beyond Milan criteria 1.80 (0.88-3.68) 0.10 ' Time (years) )
LRT ever received 248 (96%) Number of local regional therapy —— No elevated biomarker One elevated biomarke
Median number of LRT treatments 2 (IQR 1-3) treatments Two or mare elevaled biomarkers
Median AFP pre-listing (ng/mL) 7.0 (IQR 3.4-21.5) (1) 142 (0»126'7-71)
Median AFP-L3 pre-listing (%) 7.8 (IQR 0-13.4) 0.51 - ‘ i )
- ; o plan-Meier failure estimates
Median DCP pre-listing (ng/mL) 1 (IQR 0-3.9) § 1-23 ﬁg‘gg jg;g . Among those with AFP <250 ng/mL
Cumulative incidence of waitlist dropout at 1 = 2.19 (0.89-5.38) 5
—18.1% TACE (none vs. any) 2.41 (1.03-5.65) 0.04 g 9 p<0.0001
year L RFA (none vs. any) 1.43 (0.78-2.64) 0.25 S5
Cumulative incidence of LT at 1 year — 30.9% Y90 (none vs. any) 0.71(0.32-1.55) | 03¢ R
Ever downstaged =32
No 1 2
Yes 178 (0.83-3.77) 0.13 34
LT (N= Time to listing after diagnosis 8 - '_I—'i e
(N=111) Dropout p- 1 &
(N=53)  [value <1year 0.01 21
Median total tumor diameter 31 28 0.55 o 1>_1 Dyd:a" 2.31 (1.19-4.46) : 1 5 i o Ma:sf; 3 25
at listing with MELD (IQR 2.2-4.7) | (IQR 2.2-4.6) an T e
exception/before LRT (cm) | 42256007 75 L3 235% or DCP 7.6 ng/m
Tumor stage (wors[ AFP-13 235% & DCP 37.5 ng/
classification) .
R T e assaon | | Conelusion
e — s - (95%Cl) | value | || AFP 2250 ng/mL and DCP 27.5 ng/mL prior to LT
- S TN AFP pre-listing 2250 ngmt | 3.70 (1.03-13.33) | 0.04 listing were predictors of waitlist dropout
Median MELD at listing 11 (IQR 8-16) [ 11 (IQR 8-15) 3 o 0.63
Time from initial diagnosis to| 184 (87-296) | 234 (103-451) | 0.10 AFP-L3 pre-listing 235% 1.29 (0.46-3.65) | O. ) .
listing (days) DCP pre-listing 27.5 ngimL | 2.12 (1.00-4.53) | 0.05 'Aﬂ;ong those WItE AFP <250 ng/mL, either AFP-
AFP pre-listing 2250 3@% | 6(11%) 09| | Timeto listing>1year | 2.36 (1.19-4.69) | 0.01 | L3235% or DCP 27.5 ng/mL were associated with
| ng/mL TACE (none vs. any) 2.21 (0.91-5.33) | 0.08 increased risk of waitlist dropout, thus adding
AFP-L3 pre-listing 235% 9 (8%) 8(16%) |017 -any - : - prognostic value to AFP alone
DCP pre-listing 27.5 ng/mL_|__ 26 (23%) 14 (26%) | 068




CTCs predict HCC outcome

Circulating tumor cells (CTCs)

. Cancer cells entering in blood circulation

. One of the most studied liquid biopsy tools

. Potential to monitor tumor progression and predicting clinical outcome

M icrocavitary array Microcavity Array System

* Novel CTC isolation platform 7 "\

+ Filter based isolation il 4 \V {gg«
technology based on physical T-é ) [ l" ' HepG2
properties (size and .@}f’ Ol e """ <)
deformability of CTCs) —'—- = =

. ® 0,590 LT

« Confirm CTC based on [ —
positivity for cytokeratin, DAPI , 9 "" [ “ " microfabricated filter
positivity and CD45 negativity | [#crc @wnite bood cell @ec biood cels patees g

. Downstream mRNA Research use only

Takahashi et al. Liver meeting #1143



CTCs predict HCC outcome

Characteristics of Patients CTC Count — 101 P=0.0227
® Y|
LC Localized Metastatic 2 '
n=14 n=18 n=13 — g 081
Sex, M/F 8/6 16/2 9/4 : *.CTC negative n=14
Age, 5D, years 70.6+104 726+10.5 67.0+16.2 1000 ‘ o ﬁ 0.6 "
Platelets, =SD, x10°/uL 11.1£6.0 12.8%5.2 15.7+8.6 . > e
ALT, £5D, U/mL 249+12.7 281153 35.8+20.5 100 ce ot 8 041 L
Etiology, n " .,::, ... 3 . :
HBV/HCV/Alclhol/Others  0/3/6/5 3/8/5/2 a/5/2/2 10 £ 027 o -
AFP, 5D, ng/mL 48+2.2 2104+842.1  42716.7+68304.4 Negative —WEEEEEE Ak 4000400ses 000 5 CTC positive n=17
Tumor size, 5D, mm 27.8+22.0 49.8+27.9 HC  LC Localized Metastatic O
Tumor number, £5SD, n 24%1.8 7.6£3.2 (n=7) (n=14) (n=18) (n=13) 0 200 400 600 800 1000 1200 1400
MRNA Detection in HCC Patients Conclusion
« The MCA system can isolate CTC with
Relative mRNA expression from CTCs B . .
R R T e = P=0.037 downstream gene expression analysis
Patient No. |P30|P35 P36(P38 P39|P41|P42|P28|P23|P31|P32(P33|P34 . . . .
o i o g 10 ﬁ—L_A - Patient with CTCs, particularly those with ALB
CTC count 2 8 A gene expression are at higher risk of mortality
o 06 ALB-negative n=7
o 061 [
= 04
g o2 f :
S5 ALB-positive n=6 |
3 00
NN 0 200 400 600 800 1000
NO0 o011 10 10 Days Takahashi et al. Liver meeting #1143




CtDNA methylation for HCC diagnosis

Circulating tumor DNA (CtDNA)

«  Tumor DNA released in circulation from necrotic/proliferating cancer cells
«  Liquid biopsy to monitor tumor DNA in peripheral blood
«  Methylation of DNA is cancer and organ specific, useful for detecting HCC

Method
«  ctDNA methylation marker+ AFP + age/sex in 631 subject with HCC (n=291), healthy control
(n=340)

+ ddPCR to measure ctDNA methylation
*  Machine learning algorithm to build a diagnostic model

Whole Processed Plasma __— Laboratory
Patient Blood Blood or Serum Multi-Analyte Test Reponrt

= = =
g . - - o : - |
S “\ -
Specimen drawn Sampilo Roy et al. Liver meeting #1136

and shipped to laboratory Preparation Analysis and Report: DNA Methylation + Protein + Al



Ct DNA methylation for HCC diagnosis

HCC ] P<0.0001 P<0.0001
- e | e |

Stage | Stage Il | Stage Ill | Stage IV | Unstaged | Overall

No of participants 34 42 117 72 26 291 340 —
QC Failed 1 2 3 2 2 10 48 >

z

No of subjects used for =
analysis 33 40 114 70 24 281 294 S

Age, (Median, IQR) 54 [45-62] | 60 [49-65] | 55 [43-63] | 48 [44-59] | 56 [37-64) | 54 [45-63] | 46 [37-55)

Gender N (% of Male) |31 (93.9%) |31 (77.5%) [90 (76.9%)| 55 (78.6%) | 23 (95.8%) | 230 (81.9%) | 132 (44.9%)

] P= 0.800 P=0.100
) e P L
100+ 931 92.9 953 95.6 —100
] L &
£ 75 75§
§ . ., § | Conclusion
5 Model combining ctDNA methylation, AFP,
* 2 age, and sex have great potential for early
ol Lo stage HCC detection
Training Validation Training Validation

Set Set Set Set Roy et al. Liver meeting #1136



Metformin enhances antitumor effect of TACE

Metformin decreases the risk of HCC in patients with cirrhosis

In vitro data suggested that metformin may enhance anticancer
effect of cytotoxic drug and radiotherapy in HCC cells

Aim to investigate whether metformin enhances the therapeutic
efficacy of TACE in patients with HCC

Method
— Single center retrospective study who underwent TACE between 2003 and 2020
— Treatment naive single nodule HCC
— Logistic regression to determine predictor of treatment response
— Cox regression to determine predictor of local tumor recurrence among diabetics

Jung et al. Liver meeting #1158



Metformin enhances antitumor effect of TACE

HCC patients who und
erwent TACE (n = 2760)

Predictor of tumor response

1294 excluded due to multinodul
ar or diffuse HCC

465 excluded who underwent an
y prior treatment

153 excluded due to absence of
" " pre/post treatment CT image wit
hin 90 days

Univariate Multivariate
Variables OR(95% ClI) Pvalue OR(95% ClI) P value
Metformin use 2.133(1.265-3.599) 0.005 4.895(1.449-16.531) 0.011

139 excluded due to vascular or
ductal or extrahepatic invasion

% 11 excluded due to Child-Pugh C

Predictor of tumor recurrence

Study population

(n = 698)
Diabetics on metformin | | Diabetics not on metformin Non diabetics
(n=117) (n =98) (n = 483)
] p=0012
0.6
; j p = 0.360
= o4 p=0.015
o
==
-
0.2+ —IMet-DM
~rTNoMet-DM
~rINoMet-NoDM
0.0~
° 24 48 72 26 120

Months arter TACE

Univariate Multivariate
Variables OR(95% CI) Pvalue OR(95% Cl) P value
Metformin use 0.479 (0.266-0.862) 0.014 0.334 (0.164-0.682) 0.003
Conclusion

Metformin enhances antitumor efficacy of TACE
RCT is warranted to confirm this observation

Jung et al. Liver meeting #1158




Regorafenib improves survival in post OLT

recurrent HCC

Regorafenib is a multikinase inhibitor, approved second line
treatment for advanced HCC

Regorafenib is safe and well tolerated in post OLT patient with
recurrent HCC who failed sorafenib

Aim to investigate OS with regorafenib vs. best supportive care in
post OLT recurrent HCC patients after sorafenib discontinuation

Method

— Retrospective multicenter cohort study
— Primary end point: OS from sorafenib discontinuation

lavarone et al. ILC #150



Regorafenib improves survival in post OLT

Parameter Group A regorafenib Group B best supportive care p-value
96 patients underwent Sorafenib tolerant (n=32) Sorafenib tolerant (n=31)
Clinical and demographic features at sorafenib discontinuation were similar

) s ‘ ' § mTORIi treatment, % 63 81 0.11

('333%?22‘:2'2) S i Sorafenib 800 mg, % 41 23 0.12
Sorafenib duration, months, median (range) 11.1 (0.7-76.7) 7.8 (0.9-96.3) 0.65

ECOG-PS 0-1, % 100 90 0.29

l - - 1 - Tumour burden,* % 50 55 0.85

S(ﬁf?f'ff‘ggﬂfg;‘ {3°’afe(’:‘i2£g‘)‘"e'a”‘ Sl ‘ Alpha-fetoprotein, ng/mL, median (range) 134 (1-209,630) 1,044 (1-88,950) 0.83

: (D=19) Findings at follow-up since sorafenib discontinuation

« Since sorafenib start Median follow-up, months (range) 12.3 (0.6-42.2) 4.5 (0.0-22.3) 0.0006
— Median survival for the whole cohort: Median overall survival,! months (95% CI) 14 (10-18) 4.5 (24-66) <0.005
19.3 months (13.4-25.1) Median overall survival from sorafenib start, months (95% Cl) 32.6 (18-46) 14.3 (7-21) 0.001

Conclusion

Regorafenib is a safe and effective second line option after sorafenib progression in patients with HCC
recurrence after OLT




Pembrolizumab and HBV and HCV replication

Pembrolizumab

«  PD-1 blocking antibody, approved for advanced HCC as a second line treatment
—  KEYNOTE-224 study: Single arm phase 2 study
~  KEYNOTE-240: Phase 3 RCT

*  Limited information on HBV, HCV kinetics in HCC patients receiving immunotherapy

Objective

« To evaluate changes in viral hepatitis dynamics and flare in HCC patients receiving
pembrolizumab

Method

*  HBV and HCV patients enrolled in KEYNOTE-224 and 240

«  Viral hepatitis flare defined by >1 log increase postbaseline and >1000 IU/mL viral load with a
concurrent ALT elevation within 7 days of a viral load increase.

Chan et al. Liver meeting #1148



Pembrolizumab and HBV and HCV replication

Figure 2. Changes in HBV Viral Load and ALT Levels During Treatment in
. i i i fection®
Keynote 224, 240 trial of 517 HCCs etients W Aetve BRI

104

. 1 log 02038  omimm o ogm
Pembrolizumab . T Jtoge >zl >t
° 80 HBSAg (+) .g 10 - . .A.LT clm';srtrnn
- 86 HBCAD (+) HBsAg (-) — g =

P | ace bo 304 276 W Pembrolizumab (KEYNOTE-224)

Pcmb’ulilzn.rrab (KEYNOTE-240)
o 29 HBSAg (+) ® Placebo (KEYNOTE-240)
- 29 HBCAD (+) &HBsAg (-)

Figure 3. Changes in HCV Viral Load and ALT Levels During Treatment With
Pembrolizumab or Placebo in Patients With Active HCV Infection®

Pembrolizumab 151

+ 56 HCV RNA(+) — e . N D

*  AOHCVRNA () HCVAD (+) i LT
Placebo o] e
* 21HCVRNA(+) S feoTe 4
18 HCV RNA (-) HCVAD (+) | |

Chan et al. Liver meeting #1148



Cabozantinib modulates activity of immunotherapy

* Immune check point inhibitors are effective for HCC but only
effective in about 20%

« Cabozantinib is a TKI with potential immune modulatory activity that
can enhance the efficacy of immunotherapy

« Aim to assess the antitumor effect and mechanism of action of
cabozantinib in combination with anti-PD1 treatment in
immunocompetent murine HCC model

METHODS Day 14: 6 mice/arm culled, blood and

Anti-PD1 + Cabozantinib (n=20) )
C57BL/6J mice tumour samples taken for:
subcutaneous Histology and IHC
H 1-6 t T Expression analysis (microarray)
b T Sabozantn DI 20) Immune cell characterization (flow cytometry)
(200-300 mm?) {

Cytokine profiling (multiplex assay)
Tumour growth was monitored until day 32

Willoughby et al, ILC 2020




Cabozantinib modulate activity of immunotherapy

Time to Objective Response (n=80)

 — Histologic and molecular efficacy
) ﬁ%ﬁm * Higher necrosis, reduced angiogenesis
: Enhanced anti-tumor immunity
§ B r— o . . .
: « Activation of anti-tumor immunity pathway
£ - b «  Reduction of PD1+CD8+ T cells by flow cytometry
a =]
o Systemic immunity
N _F I * Increase in circulating T lymphocytes
R m';sm) 2 = @ * Increase in circulating memory/effector T cell
Conclusion

Cabozantinib enhances anti-PD1 anti-tumor efficacy and had beneficial immunomodulatory activity in HCC
model supporting further investigation into the combination treatment




Proton beam treatment for HCC: Phase 3 RCT

Proton beam treatment (PBT)

*  More accurate targeting of tumors

«  Lower radiation exposure for normal tissue, reducing short- and long-term side effects, such as
the development of new cancers

*  Promising local tumor control and safety in phase 2 trial

Aim to evaluate the effect of PBT vs RFA in patients with recurrent HCC

METHODS RESULTS N=144
Investigator-initiated Phase 3 trial* (December 2013-December 2017)

rHCC (<3 cm, £2 in number) Y
¥ Arm P: PBT Gl
Arm P: PBT Arm R: RFA ITT: n=72 N=72

66 Gy in 10 fractions ‘with monopolar electrode | "

+  Primary endpoint: 2-year LPFS Switch te Received another Switch to Received another
k . o ] Arm F treatment Arm P treatment
— 15% non-inferiority margin =6 n=5 n=19 n=3
ints: ‘ 4
Secondary endpoints: OS, PFS, RR, safety PP population: n=80 PP population: n=56

Park et al, ILC #07



Proton beam treatment for HCC: Phase 3 RCT

ITT population

Difference (PBT-RFA), %

ifference (90°
(90% CT) Difference (90% CI)

LPFS (for all target lesions)

1
2 year 10,1 (1.7-186) ! —_—t—
1
3 year 85(-20-189) 1 -
'
4 year 60(-51-17.1) '
1
LPFS (for all patients) '
1
2 year 96(07-184) !
'
3 year 75(-35-185) ! >
) 1
4 year 47(-7.0-165) s
4
r T T T T T T T T 1
25 -20  -15 10 5 o 5 10 15 20

25

Conclusion
PBT is non-inferior to RFA in terms of LPFS in recurrent HCC

P-value for
Non-inferiority

0.001
0.001

0.001

<0.001
<0.001

0.003

Safety
* No Grade 4 AEs or mortality

* Most common any-grade AEs:
- PBT
» Radiation pneumonitis: 32.5% pts

» Leukocyte count decrease:
23.8% pts

— RFA
* ALT increase: 96.4% pts
* Abdominal pain: 30.4% pts

Park et al, ILC #07




Thank you

Questions
Judong.yang@cshs.org



High BMI is a risk factor for HCC in patients with
cirrhosis

e 1. True
2. False



Pembrolizumab increases the risk of HBV or HCV
flare

* True
 False



What is the recent incidence trend of HCC in the
rural part of the US?

* |t continues to increase

* |t continues to decrease

* |t plateaued recently and started trending down
* |t plateaued recently and started trending up




