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Abstract

Genome driven precision oncology has transformed the landscape of multiple cancers. However, 

access barriers exist. A recent study exemplified a direct-to-patient outreach program via social 

media through the implementation of a global program that offered free tumor genomic testing 

with a focus on rare cancers.
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In this issue of Clinical Cancer Research, Doe-Tetteh and colleagues,(1) sought to address 

the obstacles faced by patients with rare cancers in accessing genomic testing, by 

establishing a program that provided free clinical tumor genomic testing worldwide. Patients 

were recruited via social media outreach and disease-specific advocacy groups, with a 

particular rare cancer focus eg. histiocytosis, germ cell tumors, and pediatric cancers. The 
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study utilized the MSK-IMPACT next-generation sequencing assay for tumor analysis, and 

the findings were shared with patients and their local healthcare providers.

Since the inception of the Human Genome Project, the cost of next-generation sequencing 

(NGS) technologies has decreased considerably enabling large scale genomic testing for 

cancer and other diseases. In parallel, there has been a notable shift in cancer treatment from 

broad-spectrum cytotoxic drugs to genomically targeted therapy and immunotherapy(2). 

These approaches now constitute essential pillars of cancer therapy. We are witnessing a 

surge in the incorporation of tumor genomic profiling into the care continuum for diverse 

malignancies. This is attributed to the remarkable headway in outcomes achieved with 

targeted therapy across a spectrum of tumor types.

Apart from a multitude of precision drugs being approved for tissue-specific indications, 

such as osimertinib for EGFR-driven lung cancer or pemigatinib for FGFR2-positive 

cholangiocarcinoma, the FDA has approved several drugs in a tissue-agnostic manner. 

Examples include pembrolizumab for MSI-H/d-MMR and high TMB cancers, larotrectinib 

and entrectinib for NTRK-positive cancers, selpercatinib for RET-positive cancers, and 

dabrafenib/trametinib for BRAF V600+ cancers (3). As these genomic alterations are 

present in a wide range of tumor histologies, this presents an opportunity to employ 

analogous therapeutic approaches for uncommon tumor histologies, where conducting large-

scale studies may be challenging.(4) However, there may be significant barriers to genomic 

testing that prevent many patients from accessing these innovative treatments. These include 

lack of awareness among patients and physicians about the benefits and availability of 

genomic testing, high costs and insurance coverage issues, limited access to testing facilities 

and qualified personnel, variability in test quality and interpretation, ethical and legal 

challenges related to data sharing and privacy.(5)

The study by Doe-Tetteh and colleagues enrolled a total of 333 patients, from whom 288 

tumor tissue samples were collected(1). Of these, 250 samples were of sufficient quality 

for MSK-IMPACT testing. Subsequently, 18 patients with histiocytosis were treated with 

genomically guided therapy, resulting in clinical benefit for 17 of them. The mean treatment 

duration was 21.7 months (range 6–40+).Furthermore, the whole exome sequencing of 

ovarian germ cell tumors uncovered a unique subset with haploid genotypes - a phenotype 

rarely observed in other cancer types. Although actionable genomic alterations were 

infrequent in ovarian germ cell tumors, two patients with ovarian germ cell tumors with 

squamous transformation exhibited a high tumor mutational burden. One patient had a 

complete response to pembrolizumab.

The study highlights the importance of direct-to-patient outreach in constructing sufficient 

rare cancer cohorts to define their genomic landscape and deliver precision medicine 

( Figure 1). This can be further amplified with engagement of patient advocacy 

organizations, as shown by this study where 27% of referrals originated from a disease 

advocacy group. Tumor genotype driven patient advocacy groups (for example: KRAS 

Kickers, EGFR Resisters, ROS1ders, RET positives) are organizations that represent and 

support patients who have cancers with specific genetic alterations. These groups play a 

crucial role in oncology by providing education, resources, and guidance to patients and 
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their families, as well as influencing research priorities, clinical trials design, and policy 

changes that affect their communities.(6). More and more, crowdsourcing initiatives are 

contributing to patient recruitment for clinical trials and research studies. They are also 

providing extensive and diverse patient data, creating funding opportunities for research that 

addresses patient-related inquiries, and establishing communication channels for patient-

centered discussions.(7, 8)

This study highlights the crucial role of the treating oncologist in bridging the care gap 

through both genomic testing and targeted therapy, given that approximately 50% of 

genomic testing referrals were made by physicians. This is especially important for patients 

in lower middle income countries who may have limited clinical trial access and such efforts 

can align treatment access with cancer burden.(9–11) Notably, in this study 37% of patients 

were enrolled from sites outside the United States across 17 countries. Despite this, ethnic 

minorities including African American, and Hispanic patients were underrepresented in both 

the histiocytosis (13%) and ovarian tumor (19%) cohorts in the study. This is specifically 

important to study genetic, and ancestral differences in tumor makeup based on race and 

ethnicity, and improving generalization and applicability of results from clinical trials.(12)

Doe-Tetteh et al(1). also provided insights into application of novel approaches such 

as incorporation of tele health, virtual consent procedures, and stepwise use of whole 

exome sequencing when no oncogenic alterations were identified by usual next generation 

sequencing techniques. This approach facilitated the integration of specialized cancer 

centers’ expertise in treating rare cancers into community oncologic care thus ensuring 

that patients receive optimal genome informed therapies. Taking this proof of concept and 

leveraging advances in technology development during the pandemic can potentially alter 

the next generation of evidence based medicine.(13, 14)

One challenge with application of precision oncology is the availability of tumor DNA 

of sufficient quality. Out of the 288 patients for which tissue was received, only 250 

(86.8%) could undergo NGS testing. The emergence of circulating tumor DNA technologies 

has facilitated the identification of genomic drivers in this context, thereby informing 

treatment selection.(15) Employing such minimally invasive techniques to inform treatment 

selection investigate resistance pathways and is crucial for patients experiencing resistance 

to standard targeted therapies and for the development of future targeted therapies. One 

such effort is the Studying Pathways of Resistance in KRAS-driven Cancers (SPARK) 

study (NCT05272423) which aims to study pathways of resistance to KRASG12C inhibitors 

(sotorasib and adagrasib) through a remote participation plasma NGS study. However, given 

the rapid pace of these significant developments, it is imperative that we do not fall behind 

in implementation and ensure global access and affordability to prevent further widening of 

cancer disparities.(11, 16)

In conclusion, tumor genomic profiling has the potential to revolutionize cancer diagnosis 

and treatment. However, barriers to access still exist. Direct-to-patient outreach programs 

can be instrumental in overcoming barriers to precision oncology. Such programs can 

increase awareness and scientific understanding of rare diseases, address concerns about 

cost, and promote equal access to this technology. By working collaboratively to overcome 
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these obstacles, we can unlock the potential of precision oncology to improve patient 

outcomes. Taking small steps in this direction can result in giant leaps towards significant 

advances.
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Figure 1: 
Patient driven genomic testing and rare disease patient advocacy groups. (Figure by 

DrawImpacts.)
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