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Cholangiocarcinoma is the second most common primary liver cancer in the world. It typically affects patients over the

age of 65 and unfortunately has a poor prognosis. Getting these patients on the right treatment faster can make all the
difference. The adoption of precision medicine can have a substantial effect on survival in patients with cholangiocarcinomal
cancer!
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Getting cholangiocarcinoma patients on the right treatment, faster
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Cholangiocarcinoma 2020: the next horizon in
mechanisms and management.

ESMO Open

2017 Mar 27;2(Suppl 1):€000152. doi: 10.1136/
esmoopen-2016-000152.

New molecular and immunotherapeutic approaches in biliary cancer.

“Intrahepatic and extrahepatic cholangiocarciomas will have distinctly

different molecular findings carrying distinctly different potential targetable
treatment benefits.”
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Early Molecular Testing Crucial for Informing Treatment Choices in
Patients with Cholangiocarcinoma

“A major stumbling block to the discovery of molecular aberrations

in patients with CCA (cholangiocarcinoma) has been the adoption of
molecular profiling by healthcare providers. A minority of patients with
newly diagnosed CCA undergo comprehensive molecular profiling.
Oncologists have been slow to incorporate these new tests effectively
into routine patient care. Approximately 45% to 50% of patients with
CCA have an actionable mutation and may be candidates for precise,
personalized therapies alone or in combination with chemotherapy. It
is enlightening to realize that about half of patients with cholangiocarcinoma
have at least one ‘actionable’ genomic alteration in the malignant tissue,

and about 75% have a ‘potentially actionable’ alteration, which makes them
possibly eligible for clinical studies or novel targeted treatment. | believe
these data speak for the need of broader and earlier use of biomarker
testing in cholangiocarcinoma patients. One of the challenges that clinicians
face when trying to diagnose CCA is obtaining enough tumor tissue to
conduct molecular-profiling studies. A repeated biopsy could potentially

be performed, but some tumors may be difficult or dangerous to reach to
obtain the necessary tissue. As an alternative, blood testing for circulating
tumor-cell DNA (ctDNA) can identify important molecular markers
that could be missing if a repeated biopsy is difficult to perform.”

Oncology — published online April 18,2019

“Cancer patients may benefit from ctDNA
analysis as it is a relatively easy and noninvasive
way to supplement traditional diagnostics with
real-time tumor information and exhibit a much
greater sensitivity than other tumor biomarkers.
Liquid biopsy has emerged as a minimally invasive
tool to genotype tumors, to assess patient prognosis
and detect MRD, to monitor treatment efficacy, and
to track the dynamism of clonal evolution over time
and therapies. Whereas tissue biopsies catch single
snapshots of the tumor in a specific spatiotemporal
fragment, liquid biopsy may more comprehensively
depict the intrinsic and dynamic intratumoral
heterogeneity.”

CIRCULOGENFE’S comprehensive cholangiocarcinoma panel is a noninvasive technique that can
be combined with traditional tissue biopsy to track cell-free DNA and detect disease biomarkers in
blood faster and more accurately.



Cholangiocarcinoma Cancer - Case Study

Real Patients, Real Results

59-YEAR-OLD FEMALE PATIENT
OBSTRUCTIVE JAUNDICE AND A PORTA-HEPATIS MASS

What is more striking than the different anatomical compartments and growth patterns of cholangiocarcinomas (CCA) is their genomic complexity
and molecular diversity. ERBB2 amplification and KRAS mutations occur more frequently in extrahepatic CCA, with the targetable FGFR1-3 fusions

and IDH1/2 mutations preferentially more frequent in intrahepatic CCA.A recent study utilizing a liquid biopsy next-generation sequencing (NGS)
approach identified therapeutically relevant plasma ctDNA/RNA alterations in 55% of biliary tract cancers.Without broad NGS testing these targetable
and actionable molecular findings would not be known.A paucity of tissue biopsy cellularity in this disease often precludes complete tissue NGS testing.
However, these vital precision molecular oncology results can be obtained with liquid biopsy plasma NGS testing, ensuring patients can get the best
personalized cancer treatment.

This patient’s plasma NGS identifies an adverse prognostic mutation but also actionable treatment findings. The FBXW7 mutation is not directly
targetable but is a very impactful, therapeutically
actionable mutation. FBXW?7 is a tumor suppressor gene,
and when dysfunctional, is associated with epithelial to
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. . . . . GENE ALTERATION (breast/ovarian cancer) (for other indications)
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It will also identify whether the MET mutation clone
is responding to this particular regimen or persisting,
reflecting clonal resistance. Any identified MET clonal
persistence would warrant strong consideration for a potential MET-targeted clinical trial, given the broadening array of MET therapies developed and
undergoing testing in clinical trials. Although the patient is not MSI-H, which would absolutely warrant immunotherapy, immune checkpoint inhibitors are
showing sufficient promise in CCA, warranting strong therapeutic consideration. All potential therapeutic steps to target the tumor biology to help her
live longer and better; can best be guided by a liquid biopsy plasma NGS.

Two additional very simple aspects of her CCA treatment and management are also quite meaningful. One is the reported overall survival benefit of
simple ASA in CCA and second is the high 16% potential of CCA of having an identifiable germline mutation.

Case Study Prepared by Doctor Paul Walker
Chief Medical Officer, Former Director of Thoracic Oncology at East Carolina University

Sources:

- JAMA Oncology

- Department of Pathology, Beth Israel Deaconess Medical Center, Harvard Medical School,Boston, MA, USA
- ONCOLOGY LETTERS 13:3653-3661,201

- Nature Reviews | Clinical Oncology Reviews, volume 17 | September 2020 | 569




