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According to the American Cancer Society, approximately 147,950 individuals will be diagnosed with CRC and 53,200 will
die from the disease in 2020, including 17,930 cases and 3,640 deaths in individuals aged younger than 50 years. Colorectal
cancer is the third most commonly diagnosed cancer in men and women and is the second leading cause of cancer death
when men and women are combined. Getting these patients on the right treatment faster can make all the difference. The

Colorectal Cancer

Getting colorectal cancer patients on the right treatment, faster

adoption of precision medicine can have a substantial effect on survival in patients with colorectal cancer!

The Oncologist 2020; 25:404-413
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“Notably, clinicopathologic and molecular features of CRC are
different between AYA (adolescent and young adults) and older
patients. AYA patients more often present with advanced-stage
disease (stage lll or IV),and their tumors are likely to appear
more historically aggressive by way of mucinous or signet ring
features and/or poor differentiation. Nodal involvement in early

Figure 2. Main significant gene mutation rates observed between RT and LT in adolescent and young adult (AYA)
colorectal cancer (CRC) using next-generation sequencing (NGS). Summary of main significant differences (p < .05) in
mutation rates by NGS in RT versus LT AYA CRC.

#LT genes not mentioned here but highlighted for RT had a frequency < 1%.
Abbreviations: LT, left-sided tumor; RT, right-sided tumor.

stage rectal cancer is also more frequent in patients under 50 years of age compared with older individuals.”

JCO Precis. Oncol.

“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.VWhereas 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.’-2019;3:1-14

“Despite guideline recommendations and significant therapeutic implications, overall biomarker testing rates in mCC remain
suboptimal. Adherence to guideline-recommended biomarker testing would potentially reduce exposure to expensive and ineffective
therapies, resulting in improved patient outcomes.”-2019 Dec 6;3:PO.19.00274

ASCO 2020 - “First-line FDA approval immune
therapy MSI-H colon cancer”

“In MSI-H patients, immunotherapy responses are very durable
compared to chemotherapy.’
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CIRCULOGENFE’S comprehensive colorectal 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.




Colorectal Cancer—Case Study |

Real Patients, Real Results

Sidedness case - 54-Year-0Old Male
DESCENDING COLON PRIMARY WITH LUNG AND LIVER METASTASES

We learn from groups, yet we take care of individuals. Treatment stratification factors only define a group. Tumor biology
reflects the individual. The sidedness of treating colon cancer straddles this paradox with right and left sided colon cancers
reflecting a different group tumor biology. Right sided colon cancers are enriched with microsatellite instability high and
aberrant EGFR pathways, with BRAF and PIK3CA portending a better benefit for bevacizumab with anti-EGFR monoclonal
antibodies preferential in left sided colon cancer. However, it is not the group sidedness—but individual tumor biology—that
matters and guides the best treatment benefit for that individual.

This case presents a group sidedness treatment approach countered by the individual tumor biology to guide the biologic
precision oncology treatment decision.
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It is also very important to be aware that if the bedside oncologic decision is for anti-EGFR with chemotherapy due to anti-
angiogenesis contraindications, KRAS mutations can evolve with clonal suppression, inducing anti-EGFR resistance. In that
setting, an anti-angiogenesis therapeutic approach with bevacizumab, ramucirumab or regorafenib would be far differently and
more favorably balanced to keep going forward.

Case Study Prepared by Doctor Paul Walker
Chief Medical Officer, Former Director of Thoracic Oncology at East Carolina University
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Colorectal Cancer — PIK3CA Mutations Case Study

Real Patients, Real Results

72-YEAR-OLD FEMALE PATIENT
TRANSVERSE COLON PRIMARY AND SOLITARY LIVER AND LUNG METASTASIS

PIK3CA mutations may not yet be directly targetable in colon cancer; however, these mutations still carry impactful
actionable therapeutic decisions.

PIK3CA mutations play a role in guiding individual decisions regarding the effectiveness of anti-EGFR monoclonal antibodies.
With the availability of broad next-generation sequencing (NGS) testing, PIK3CA mutations are now identified as one of
several pathways beyond the basic RAS/RAF resistance pathways that predicts cetuximab or panitumumab resistance.
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Case Study Prepared by Doctor Paul Walker
Chief Medical Officer, Former Director of Thoracic Oncology at East Carolina University
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Colorectal Cancer — MSI Mutations Case Study

Real Patients, Real Results

53-YEAR-OLD MALE PATIENT
MSI-H METASTATIC COLON CANCER

Microsatellite instability high (MSI-H) cancers carry a unique tumor biology with chemotherapy resistance yet anti-
angiogenesis and immune checkpoint inhibition (ICl) therapeutic sensitivity. MSI-H cancers clearly need to be treated
differently.

Adjuvant 5-fluorouracil-based chemotherapy has long been known to be ineffective in patients with MSI-H colon cancers
who would otherwise benefit from adjuvant chemotherapy. MSI-H colon cancers demonstrated a better benefit with the
addition of anti-angiogenesis therapy with bevacizumab in both the metastatic treatment setting but also in the adjuvant
setting. In the KRAS wild-type metastatic trial CALGB/SWOG 80405, the addition of bevacizumab to the mFOLFOX6
chemotherapy backbone more than doubled the median overall survival compared to cetuximab in MSI-H patients, with no
biologic agent differential impact in the MSS patients. Likewise, in the adjuvant NSABP-08 trial, the addition of bevacizumab
to adjuvant mFOLFOX6 was of no benefit in the overall group. However, in patients with mismatch repair deficiency colon
cancers and the unique MSI tumor biology, there was significant survival benefit of adding bevacizumab to the adjuvant
chemotherapy.

Most notable now is the sensitivity of MSI-H cancers to immune therapy with ICls. The second-line FDA tissue-agnostic
approval of anti-PD-| therapy in 2017—solely based upon the MSI-H tumor biology irrespective of the anatomical tissue
of origin—has now evolved into first-line FDA approval of immune therapy in metastatic MSI-H colon cancers in 2020.

At ASCO 2020, single-agent pembrolizumab in MSI-H colorectal cancer achieved a much higher response rate and
progression free survival with marked durability compared to standard chemotherapy.This same marked benefit of ICl in
MSI-H colorectal cancer patients has now entered into earlier stage use, with one study achieving a 100% major pathologic
response!
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