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The Honorable Ronald D. Kouchi, The Honorable Scott Saiki, Speaker
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Honolulu, Hawai‘i 96813 Honolulu, Hawai‘i 96813

Dear President Kouchi, Speaker Saiki, and Members of the Legislature:
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Report on the University of Hawai‘i Cancer Center on the Etiologies of the High Incidence of
Liver and Bile Duct Cancer in Hawai'‘i (Act 265, Session Laws of Hawai'i 2019) as requested by
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In accordance with Section 93-16, Hawai‘i Revised Statutes, this report may be viewed
electronically at: https://www.hawaii.edu/offices/government-relations/2021-legislative-reports/.

Should you have any questions about this report, please do not hesitate to contact Stephanie
Kim at 956-4250, or via e-mail at scskim@hawaii.edu.
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President
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University of Hawai‘i Cancer Center
Report on High Incidence of Liver and Bile Duct Cancer in Hawai‘i

Pursuant to Act 265, Session Laws of Hawai‘i 2019, the Hawai‘i State Legislature appropriated
funds to the University of Hawai‘i Cancer Center (UHCC) to determine the etiologies of the high
incidence of liver and bile duct cancer in Hawai‘i. This report will contain UHCC’s findings,
including how the appropriated funds are being spent.

The appropriated funds were released in October 2019. Funds were allocated to projects to
conform to the guidelines and intent of the legislation in order to conduct research to determine
the etiologies of the high incidence of liver and bile duct cancer in Hawai‘i. The projects are as
outlined in the table below.

Liver Cancer Legislative Allocation

UHCC Principal

Year Project Titles .
Investigators

2019 | Liver Fluke and Aflatoxin as an etiology for liver and bile Yu, Jia
duct cancer

2019 | Immunotherapy of liver cancer (IIT) Acoba

2019 | Smaller scale projects

1. Oral microbiome and HCC risk 1. Hernandez

2. Non-alcoholic steatohepatitis (NASH) and 2. Kuwada
hepatocellular cancer 3. Fabbri

3. Identify signature of exosomal miRs transferred from 4. Kwee

TAMs to HCC and mechanism of PDL-1 upregulation
in HCC by TAM-derived exosomal miRs

4. Petimaging and liquid biopsy detection of CTNNB1
exon 3 mutations in HCC

Results on the various projects are attached to this memorandum. Multiple projects had very
significant findings that are being prepared for peer-reviewed publications. In addition, several
of the investigators are utilizing the preliminary data generated under this limited one-year
funding mechanism to support applications for additional research grants through the National
Institutes of Health.

Major findings include:

¢ No evidence of liver fluke infection in liver cancer patients in Hawai‘i, though testing for
other forms of liver fluke is being considered.

e There is aflatoxin B food contamination, especially in raw peanuts in Hawai'‘i that may
contribute to liver cancer in the state.

e The composition of oral bacterial (microbiota) may contribute to liver and bile duct
cancer through the disruption of the healthy flora of the mouth inducing insulin
resistance, aberrant fatty acid metabolism and other metabolic disruption.



¢ Oral bacterial metabolites may induce liver toxins and act independently from other
known risk factors.

e An association between tumorigenic Wnt signaling and PET/CT imaging phenotype has
been confirmed in liver cancer.

e Non-alcoholic fatty liver disease (NAFLD) patients have an over-representation of
Asians.

e Aspirin may be an effective anti-fibrotic agent in NAFLD patients and could be tested as
a cancer prevention strategy for liver cancer.

¢ An investigator-initiated immunotherapy trial of combination immunotherapy for liver
cancer patients has been initiated and remains ongoing. Two patients have experienced
stable disease for >10 months and one patient had an 85% reduction in the extent of
tumor.

e Micro-RNAs impact PDL1 expression in liver cancer cells in vitro, and the latter is a
marker of clinical responsiveness to immune therapies.

e Fibroblasts in the tumor microenvironment play a role in transmitting micro-RNAs and
affecting the immune-responsiveness of the cancer milieu.

Results from four of the projects were presented at the University of Hawai‘i Cancer Center
Scientific Retreat, held in virtual format on October 9, 2020. These presentations, plus
summaries from the other two projects, are attached.

A summary composite budget delineating expenditure of funds is also appended to this report.
Randall F. Holcombe, MD, MBA

Director, University of Hawai‘i Cancer Center
October 23, 2020
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Sample ID
LOOOS
LOO10O
LOO1 1

Average
oO.074a
o0.0683
O.130
oO.2a6

-0.009
o.217
oO.292
oO.120
oO.182
0.375S
O. 166
- 0.01=2
oO.4a4491
o.183

Final
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Nesgsative
Negative
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Negative
Negative
Negative

Negative
Negative
Negative
Negative
Negative
Negative
Negative
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Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
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Negative
Negative
Negative
Negative
Negative
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Negative

O.4a405
o.158
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Negative
Negative

Negsa ve
Negative
Negative

Negative
Negative
Negative

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

DiagAuto
Value
o.1287
0.054
oO.o84a
2.129
-0.005
O.130
oO. 139
O.200
0.159
A. 771

o.04a8

Final
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Negative
Negative
Negative
Negative
Negative
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Negative
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Negative
Negative
Negative
Negative
Negative
Negative
Negative

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
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OriGene Technologies, Inc.

9620 Medical Center Dr., Suite 200, Rockville, MD 20850
Phone: 1.888.267.4436 Fax: 301-340-9254
Email: techsupport@origene.com Web: www.origene.com

Product Information

Distributed by:
Fasciola hepatica lgG ELISA Kit

e’ A—
RG ‘_? \ DRG c ; Catalog Number: EA101104
= — i Storage Temperaturei 2-8°C

RG Instruments GmbH, Germany DRG International, Inc., USA
Frauenbergstralie. 18, D-35039 Marburg 541 Mountain Ave., Springfield, NJ 07081 =
Phone: +40 (0)6421-1700 0. Fax: +40 (0)5421-1700 50 Phone: (973) 564-7555, Fax (873) 564-7556 Instruction for Use
\Website: www.drg-diagnostics.de Website: www.drg-intemational.com

E-mail: drgif:drg-diagnostics.de E-mail: corpi@drg-intemational.com
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St Edliton, revised in February, 2018 Aflatoxin B1 (AFB1) ELI%Kit

[INTENDED USE] &(J

AF (Total Aflatoxin) ELISA Kit For the quantitative detection of Aflatoxin B1) concentration in cereal,

s:'l:log No: MBS2556985 compound feed, cooking oil, ,@e, wheat and other feed, beer,
wine, soy sauce, vinegar.
This manual must be read attentively and completely before using this produet, This package insert must be @ entirety before using this product.

If you have any problems, please contact our Technical Service Center for Q) %

Q;\Q “ \~ Aflatoxin B1 ELISA
@Q% Assay Kit

(For Research Use Only)

Instructions

Competitive enzyme immunoassay for the

quantitative detection of Aflatoxin B1

Catalog number: BTAFEK-001
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the
Hawai‘i
Cancer Research
Survey

University of Hawai‘i
Cancer Research Center
of Hawai“i
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AVERAGE USE DURING LAST YEAR

DESSERTS AND : YOUR USUAL
SNACKS Mo | Onos | s | Onoe | Goud | emes | 970 | ere SERVING SIZE
L]
P | | o | 9 | e | | S |
CHOOSE ONE
tos () 1 scoop (1/2 cup) of less OR
o O (8] o @] (8] O O {3 |2 2scoops (1 cup) or 1 bar OR
() 310 4 scoops (1 pint) o mors
] CHOOSE ONE
ice Milk, Frazen Yogurt, or () 1 scoop (1/2 cup) or less OR
Sherbet @ £ O O O O O (3 | 2scoops (1 cup) or 1 bar OR
() 3t 4 scoops (1 pint) or more
CHOOSE ONE
() 1 o 2 average size cookies OR
COMMER, e ot O|lo|O|O|O|O| 0| O [Otsavengsortednarge
ke cookia or | brownie or fruit bar OR
(") 2 large cookies or brownies of morm
Crackers and Pretzels CHOOSE ONE
(such as soda, graham, (") 4 10 5 snack or 1 large cracker OR
Japanese rice crackers, O L) C { O O (7 | 61 10 snack or 2 ‘arge crackers OR
wheat thins) () 3 large crackers or mare
SMBEDNE
12 nuts or less OR
Pesorones 1o lo | © | © |0 |0 | © | O Qivapon

IC) 172 cup or more
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UHCC Liver Cancer Initiative Report:

Oral microbiome and hepatocellular carcinoma risk (Pl B. Hernandez, Co-l: H. Yu, L. Wong)

The overall objective of our study was to investigate the role of the oral bacterial microbiome in the
development of liver cancer and to identify novel biomarkers of liver cancer that may inform prevention and early
detection strategies.

Bacterial 16S rRNA sequences were evaluated in oral samples from 90 hepatocellular carcinoma (HCC)
cases and 90 matched controls from the U.S. mainland (RO1CA138698, Pl Yu). Compared to controls, HCC
cases showed significantly reduced oral bacterial diversity (Shannon diversity index p-value =0.002) including
reductions in common commensal species. HCC cases had a significantly higher relative abundance of certain
taxa including the phyla, Cyanobacteria (p=0.02), and the genus, Aggregatibacter (p-0.002), relative to controls.
Cyanobacteria are found in all terrestrial and aquatic ecosystems and include a wide range of species producing
toxins with tumor-promoting properties, including the potent liver toxins—microcystins (MC), nodularins (NOD),
and cylindrospermopsin (CYN). Aggregatibacter include the periodontal pathogen, A. actinomycetemcomitans,
which has been positively correlated with visceral fat, fasting plasma insulin, and insulin resistance in patients
with non-alcoholic fatty liver disease (NAFLD), a common condition that can lead to liver damage and progress
to cancer.

We then evaluated the presence of MC/NOD and CYN in serum from 57 HCC patients from Hawaii.
Mean levels of MC/NOD in HCC patients exceeded international standards for water designated for human use.
MC/NOD levels significantly varied by etiology with the highest levels in HCC cases of unknown etiology and
alcohol-associated disease; levels were intermediate in metabolic/NAFLD-associated HCC cases and lowest in
hepatitis C associated HCC cases (p=0.0082). Uptake of MC-LR into hepatocytes has been previously shown
to be reduced in HCV and increased in NAFLD through shared substrates including OATP transporters.
Moreover, positive interactions of MC-LR and alcohol exposure have been shown.

We next compared tumor gene expression and cyanotoxin levels in a subset of 16 HCC cases.

Expression of 770 genes were evaluated using the Nanostring nCounter platform. Serum levels of MC/NOD and



CYN were significantly correlated with tumor expression of three host genes functioning in fatty acid metabolism,
CD36 (cluster of differentiation 36), FABP4 (fatty acid binding protein 4), and LPL (lipoprotein lipase). Fatty acid
metabolism is a key source of energy and anabolism in cancer development as transformed cells switch to
aerobic glycolysis.

Our study results provide evidence that oral bacteria may contribute to liver cancer through the disruption
of the healthy flora of the mouth characterized by reduced levels of commensal bacteria and growth of both
exogenous and resident pathogenic bacteria including toxin-producing species and species inducing insulin
resistance, aberrant fatty acid metabolism, and other metabolic disruption. Bacteria and bacterial metabolites,

including liver toxins, may act independently or with known risk factors to influence liver cancer risk.
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Phase II study of TSR-022 in combination with TSR-042 for the treatment of advanced
hepatocellular carcinoma

PI: Jared Acoba

This is a phase 11, single arm study for patients with advanced and incurable hepatoma (cancer of
the liver). Hawaii has a very high incidence of hepatoma, so novel therapies are incredibly valuable
to our patients. Immunotherapy in the form of immune checkpoint inhibitors is a recently
established strategy for treating hepatoma. I developed a protocol that combines two immune
checkpoint inhibitors, an anti-PD-1 antibody (TSR-042) and an anti-TIM-3 antibody (TSR-022),
with a primary objective of improving the objective response rate. Highlights of the trial so far:

e Four patients have been enrolled on the trial; one from a neighbor island.
e No serious treatment-associated side effects have occurred.

e Two patients have not had growth of their cancer for >10 months. One patient has had over
85% of his cancer disappear.
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SUMMARY BUDGET |Yeal' 1 Year 2 Year 3 Year 4 Year 5 Total All Years
7/1/19 7/1/19
6/30/20
A. Senior/Key Person 158,391 0 0 0 0 158,391
B. Other Personnel 0 0 0 0 0 0
C. Equipment 0 0 0 0 0 0
D. Travel - Domestic Travel 0 0 0 0 0 0
E. Participant/Trainee Support Costs 0 0 0 0 0 0
F. Other Direct Costs
1. Materials and Supplies 33,683 0 0 0 0 33,683
2. Publication Costs 0 0 0 0 0 0
3 Consultant Services 0 0 0 0 0 0
4. ADP/Computer Services (N/A)
5a. Subawards/Consortium/Contract 0 0 0 0 0 0
5b. Subawards/Consortium/Contraci 0 0 0 0 0 0
7. Alterations and Renovations 0 0 0 0 0 0
8. Other Expenses 122,794 0 0 0 0 122,794
9. Patient Care Costs 0 0 0 0 0 0
G. Direct Costs (A thru F)
1. Total Direct Costs (A thru F) 314,867 0 0 0 0 314,867






