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Abstract Methodology

Colorectal cancer (CRC) is the fourth most common cancer among men and * Design: Systematic literature review (2015-2025)

women in the United States, affecting around 200,000 people annually. CRC is a highly
preventable disease, with extensive screening methods and lifestyle changes being
among the most effective preventive measures. Current screening methods range from
stool or blood-based tests to endoscopic and imaging techniques.

* Databases: PubMed, Cochrane Library, Google Scholar

* Inclusion: Studies evaluating =22 CRC screening modalities, clinical trials, systematic
reviews, and peer-reviewed original research

* Exclusion: Case reports and non-peer-reviewed articles

The objective of this review is to compare the accessibility and effectiveness of
current CRC screening modalities to combat the rise of CRC in the United States.
Studies published between 2015-2025 were searched across various databases
iIncluding Google Scholar, PubMed and Cochrane library. These studies were then
reviewed for specificity, sensitivity, patient adherence, and cost. Additionally, using the
GRADE framework, we evaluated the quality of evidence among the screening tests.

* Data Extraction: Diagnhostic accuracy (sensitivity/specificity), cost-effectiveness,
adherence rates, and clinical outcomes

* Analysis: Narrative synthesis organized by key themes; GRADE Criteria
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regular screening. Comparatively, FIT and gFOBT demonstrate high specificity and
better compliance, especially in widespread preventative screening programs.
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Although non-invasive screening tools enhance patient adherence, they are
often associated with limitations in diagnostic performance. Blood-based tests such
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Shield Blood Test 83% 90% $0 >90%
SEPT9 Methylation Assay 76.6% 95.9% $1170-192 85%

are needed to explore and refine current osteopathic techniques and how they can be
iImplemented for high-risk patients. Soft tissue and muscle energy techniques could be
beneficial for changes in bowel movements and abdominal pain that is associated
with CRC.
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Introduction

* Background

Colorectal cancer (CRC) is the fourth most common cancer in the U.S., with ~154,000
new cases projected in 2025. While incidence has declined since 1999 due to
screening, rates are rising by 2.4% annually in individuals under 50. Early detection gFOBT Test 33-79% 87-98% $280 33.4%
significantly improves outcomes, with a 5-year survival of 88.5% for localized versus FIT Test 73.8% 94% $24-55 42.6%

16.3% for metastatic disease. Colonoscopy 95% 87% $79 38%
SEPT9 + FIT 75% 94% $10-50 65%

Shield Blood Test & SEPT9 Methylation

Shield is a newly FDA-approved (July 2024) cell-free DNA (cfDNA) blood test developed
by Guardant Health for colorectal cancer (CRC) screening. This non-invasive test detects
cfDNA alterations linked to precancerous polyps and tumors. In clinical studies, Shield
demonstrated 83% sensitivity for CRC, 13% for advanced precancerous lesions, and
90% specificity. Sensitivity is highest in stage |I-IV CRC but limited for stage | and
precursor lesions. It is indicated for patients =245 years and is covered by Medicare at no
cost (market price: $1495).

Shield targets gene alterations including methylation of SEPT9, a tumor suppressor gene
essential in regulating cell division. Hypermethylation of the SEPT9 promoter region
leads to circulating tumor DNA (ctDNA) release, serving as a biomarker for CRC
detection, prognosis, and treatment response. SEPT9 methylation testing achieves ~77%
sensitivity and 96% specificity but is costly ($1170-192) and influenced by comorbidities.

Cologuard (FIT-DNA Test)  [PILL 87% $0 67%

* Screening
Current guidelines recommend starting CRC screening at age 45 (colonoscopy every
10 years, FIT or gFOBT annually, sigmoidoscopy every 5 years). Those with a first-
degree relative diagnosed before 60 should begin earlier. Screening methods include
colonoscopy, FIT, gFOBT, multitarget stool DNA (Cologuard), and blood-based tests.
Serum tumor markers (CEA, CA 19-9) lack sufficient sensitivity and specificity for
screening but are useful in monitoring.

* Challenges

Despite multiple modalities, 60-70% of CRC cases are detected at Stage |l or later,
and only 59% of eligible adults undergo screening. Most CRC deaths are linked to
missed or delayed screening.

* Objective

This review evaluates the accuracy, compliance, cost-effectiveness, and limitations of
current CRC screening methods to guide improvements in patient adherence and early
detection.

While colonoscopy remains the gold standard, blood-based tests like Shield offer
Improved accessibility and higher patient adherence (>90%), compared to stool-based
tests (33-68%). However, lower sensitivity for early-stage disease underscores the need
for complementary use with established modalities.

A Systematic Review Comparing Screening Modalities for
Colorectal Cancer: Diagnhostic Accuracy, Patient Compliance, and

Screening Modality | No. of Risk of Bias | Inconsistency | Indirectness |Imprecision | Publication |Certainty of
Studies Bias Evidence

Patient
Adherence Rate
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Conclusions

Colorectal Cancer (CRC) Screening Overview

* Colonoscopy remains the gold standard due to high sensitivity and therapeutic
capabilities but has lower adherence because of invasiveness

* FIT & gFOBT: high specificity, lower cost, better compliance in population screening
* Cologuard: higher sensitivity than FIT but limited by cost and lower specificity

* Shield Test: FDA-approved cfDNA blood test; highly sensitive for high-grade lesions,
but reduced performance for adenomas/early CRC. Provides greater convenience
and compliance, yet not a replacement for colonoscopy

* Cost & Evidence: Blood and fecal DNA tests improve early detection but are costly.
Shield is rated “low certainty of evidence” (GRADE)

Barriers to Screening

* Positive predictive value, side effects, preparation burden, cost, and convenience
affect patient adherence

Osteopathic Medicine & CRC

* Limited research on osteopathic approaches
* Potential role for soft tissue and muscle energy techniques in managing bowel
changes and abdominal pain in high-risk patients

Screening for average risk individuals
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. Average risk individuals
g o includes the general

population with:

* No history of CRC, IBD, or
adenomatous polyps

* No family history of
hereditary colon cancer
syndromes
(e.g., HNPCC, familial
adenomatous polyposis)

Complete colonoscopy every 10 years

CT colonography or capsule endoscopy every 5 years

Flexible sigmoidoscopy every 5-10 years

Fecal immunochemical testing (FIT) / fecal occult blood test (FOBT) every year
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Multitargeted stool DNA test every 3 years

Source - U.S. Cancer Statistics Working Group. U.5. Cancer Statistics Data Visualizations Tool. U.S. Department of Health
and Human Services, Centers for Disease Control and Prevention and National Cancer Institute;
https://www. cdc gov/cancer/dataviz, released in June 2024,

For all positive test results / findings that raise suspicion for CRC, a complete colonoscopy (+ biopsy) is indicated
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