
 

 

 

Next Generation Sequencing in the Treatment of Cancer 

Next Generation Sequencing (NGS) technology, a revolutionary form of DNA analysis, enables the reading of the entire human genome 

to determine its unique genetic code whereas older forms of sequencing can only analyze one section of DNA at once. It identifies 

hundreds of biomarkers and mutation drivers; permits the interrogation of normal and abnormal genes; and provides the foundation 
upon which a genomic profile for a person or a malignant tumor can be developed. Liquid biopsy is a non-invasive technique of obtaining 

bodily fluids, such as blood, urine, saliva, etc. to analyze different types of biomolecules including circulating tumor DNA (ctDNA), 

circulating tumor cells (CTCs) and exosomes from which NGS may be performed. NGS has changed the testing and treatment paradigm 

to become the new standard of care for cancer diagnostics and treatment (as more cancer drugs require genomic data to be prescribed). 
 
Several peer-reviewed studies, published in leading scientific journals, demonstrate the clinical efficacy / efficiency of clinical NGS testing.  

 

National Comprehensive Cancer Network clinical practice guidelines for cancer of an unknown primary site state that NGS may be considered 

after initial determination of histology has been made to identify potentially actionable mutations that could guide therapy decisions.  
 
Preoperative next generation sequencing of pancreatic cyst fluid is highly accurate in cyst classification and detection of advanced neoplasia. 

Singhi AD et al. Gut. 2018 Dec; 67(12):2131-2141. doi: 10.1136/gutjnl-2016-313586. Epub 2017 Sep 28. PMID: 28970292; PMC6241612. 
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Mack P, Scagliotti GV, et al. J Thorac Oncol. 2021 Oct;16(10):1647-1662. 
  
Clinical Implications of Plasma-Based Genotyping with the Delivery of Personalized Therapy in Metastatic Non–Small Cell Lung 

Cancer. Aggarwal C, Thompson JC, Black TA, et al.  JAMA Oncol. 2019;5(2):173–180. doi:10.1001/jamaoncol.2018.4305 
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non-small cell lung cancer.  Leighl NB, Page RD, Raymond VM, et al.  Clin Cancer Res. 2019 Aug 1;25(15):4691-4700. 
 

Enabling a genetically informed approach to cancer medicine: a retrospective evaluation of the impact of comprehensive 

tumor profiling using a targeted next-generation sequencing panel. Johnson DB et al. Oncologist. 2014 Jun;19(6):616-22. 

doi: 10.1634/theoncologist.2014-0011. Epub 2014 May 5. PMID: 24797823; PMCID: PMC4041676. 
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Brandao RD, van den Bosch BJ, et al.  Cho WC, ed. International Journal of Molecular Sciences. 2017;18(2):308. 

 



Healthcare - AI Technology that Supports Cancer Therapy Selection 

Combination therapy is a treatment modality whereby two or more therapeutic agents are used to enhance efficacy (vs. the monotherapy 

approach) by targeting key pathways in a synergistic or additive way. Proven to be so successful for cancer that drug makers now research, 
and market, pre-packaged multi-drug therapies. The safety, efficacy and cost-effectiveness of combination therapy is well documented.   
 
Drug repositioning (off-label drug use) is a therapeutic approach whereby current therapeutic agents primarily used to treat one indication 

are used to treat a different one (e.g., cancer).  Apart from “pre-packaged” FDA-approved combination therapies intended to address 
known gene mutations (e.g., those targeted by OPDIVO + YERVOY), drug repositioning is most commonly associated with the use of FDA-

approved drugs in combinations that are intended to address gene mutations in novel ways; the premise being that there is a greater 

likelihood that a novel combination therapy will yield a better outcome the first time vs. repeated attempts using ordinary treatments 

(often at a lower overall long-term cost).  Typically (but not always), at least one drug is used as intended and, in all cases, approved drug 

safety protocols and known pharmacokinetic profiles are evaluated and expertly addressed. 
 
Numerous peer-reviewed studies, published in leading scientific journals, demonstrate that physicians who are equipped with the latest 

precision medicine technologies are more likely to identify and select a genomically justified therapy option, the first time … and that 

identifying novel combinations of FDA-approved drug therapies — supported by these technologies — is now a reality.  Indeed, one such 

AI-supported tumor-specific, biomarker-based tool that ranks and scores possible cancer therapies (CureMatch) is such a new technology 

that the AMA just recently (January 1, 2023) issued a new Category III CPT Code (0794T) to track the use of this groundbreaking innovation.   

  

 

 

 

 

 

 
 



Pharmacogenomics and Cancer Medication Dosing 

Drug company dosage guidelines are typically based on the general population’s ability to absorb, distribute, metabolize and excrete the 

medication.  Complication arise as many people fall outside the manufacturers’ intended therapeutic index for safe and efficacious dosage 
and these patients are subject to a far greater risk for an adverse drug reaction (ADR) when dosage guidelines are followed. This is 

exacerbated when the therapeutic index is narrow. Because ADRs represent a major cause of morbidity and mortality, the FDA has 
identified more than two hundred drugs that may not work as commonly prescribed for those with specific gene variants.   
 
Most drugs are metabolized by various enzymes, and some are made more active, less active or even inactive through the patient’s unique 

metabolism. The challenge in establishing an optimal medication regimen is to make sure that the active form of a drug stays in the system 

long enough to perform as intended. Pharmacogenomics (PGx) looks to predict how individual genetic variability impacts medication 

absorption, metabolism and activity by looking for variants in a person’s genes to determine how the patient will react to various drugs.  
 
Peer-reviewed studies, published in leading scientific journals, demonstrate that providing oncologists with preemptive PGx information 

along with clinical decision support enables individualized dosing decisions that can result in improved patient outcomes and fewer ADRs. 
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