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Introduction
The future belongs to technologies. It is certainly true in medicine, but particularly in 

clinical oncology. Immense improvements and advancements in many fields of medicine 
have already resulted in overall prolongation of life and improvement in its quality. However, 
there are still many aggressive, rapidly progressing malignant diseases that are associated 
with a short median survival time, despite all advances and development of high-resolution 
technologies, new drugs, and various treatment policies. In this work, we want to present, 
describe, and discuss the most promising, molecular advances in cancer research in our 
opinion that we believe would soon change the face of modern oncology. 

All malignancies have historically been classified and treated based on tissue of origin, 
pathological features, and staging. First approved in 2017, a novel type of cancer therapy that 
is based on drugs or other substances designed to target cancer-specific genetic and molecular 
features, regardless of the cancer type or its anatomical location, is defined as tumor-agnostic 
therapy [1]. Biological markers - driven targeted therapies have transformed the horizons 
of the development of cancer therapeutics. Recent tissue-agnostic clinical trials represent 
a significant paradigm shift in the precision of cancer medicine. To date, despite multiple 
preclinical studies and gaining clinical experience, only a few biomarker-driven tissue-
agnostic indications received US Food and Drug Administration (FDA) approval. Primarily, 
this approach was used in immunotherapy and included Pembrolizumab (Keytruda) in 
microsatellite instability-high or mismatch repair deficient various solid tumors, such as 
colon, uterus, bladder, stomach, and other malignancies. The promising results in this unique 
population changed our reality. Currently, all metastatic colon cancer patients undergo 
routine microsatellite instability-high or mismatch repair screening and, when found positive, 
receive immunotherapy as a first-line treatment. Another agnostic indication is the use of 
Neurotrophic Receptor Tyrosine Kinase (NTRK) inhibitors in fusion-positive tumors. NTRK 
inhibitors are uses in a spectrum of different malignancies, including rare sarcomas, lung and 
thyroid cancers, and others. However, the reported incidence of positive NTRK patients is 
low, accounting for about 0-3% of all solid tumors [2]. Therefore, the screening for NTRK is 
currently indicated in patients who did not respond to existing lines of treatment.

Unfortunately, the overall prevalence of NTRK is low and thus the enrollment of eligible 
patients resulted in the recent lack of Phase III trials. The third novel tissue agnostic 
implementation is Tumor Mutational Burden (TMB). High TMB is a developing, independent 
biomarker for response and outcome prediction in immunotherapy in patients with various 
tumor types. High TMB is relatively frequently found in lung, urothelial, skin, and head & 
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neck tumors [3]. An additional significant element in the field 
of tumor-agnostic indications progress is drug approval. This 
process symbolizes another paradigm shift in drug development. 
Its progression is associated with several still controversial issues 
that should be considered, such as the amount of tissue needed for 
individual assays in different tumor types, additional clinical value, 
provided by such examinations, and the cost-benefit balance. The 
ethical question of biopsies performed for study purposes should 
also be addressed. Moreover, the clinical importance of the presence 
of a specific molecular marker is unequivocal. For example, lung 
tumors, associated with positive RET proto-oncogene fusion have 
a good probability of high response rates for specific biological 
drugs. On the other hand, the coexisting EGFR mutation may cause 
resistance to anti-EGFR treatment [4]. 

The two most common variations of tumor-agnostic therapy 
research are reflected in recent ongoing studies. An excellent 
example of one is a phase II study that evaluates the efficacy 
and safety of a biological drug (alectinib) in patients with solid 
locally advanced or metastatic tumors positive for Anaplastic 
Lymphoma Kinase (ALK). (https://clinicaltrials.gov/ct2/show/
NCT04644315). Patients with lung cancer and Cancer of Unknown 
Primary (CUP) are excluded. Another approach was presented the 
past year at The American Society of Clinical Oncology conference. 
The study includes patients with a variety of different advanced solid 
tumors, positive for multiple specific biomarkers, including Human 
Epidermal Growth Factor Receptor 2 (HER2), Phosphoinositide 
3-Kinase (PI3K), Anaplastic Lymphoma Kinase (ALK), Proto-
Oncogene Tyrosine-Protein Kinase (ROS1), Protein Kinase B (AKT), 
Phosphatase and Tensin Homolog (PTEN), high tumor mutational 
burden (TMB), High Microsatellite Instability (MSI), and Deficient 
Mismatch Repair (dMMR). According to biomarkers presence, 
patients will be assigned to one of ten treatment arms to receive 
mono- or combination therapy with targeted agnostic treatments 
agents [5]. Results of these milestone studies will pave the way to a 
new era in clinical oncology.

 Currently, molecular research of cancer biology is very complex 
and expensive, the clinical studies’ design is complex, and the 
identification of resistance mechanisms is challenging. Moreover, 
the clinical significance of specific genome mutations remains 
unclear in the vast majority of cases. Each cancer cell includes an 
accumulation of multiple changes resulting from uncontrolled 
genomic material replication. It is still unknown whether a specific 
driver mutation that is found is responsible for the pathological 
pathways that allow modification of the existing therapeutic 
policies. However, the implementation of newest technologies such 
Next Generation Sequencing, identification of larger numbers of 
biological markers in addition to various studies, and the upcoming 
phase III clinical studies with enrollment of large numbers of 
patients in metastatic stage of disease make this research direction 
highly attractive and promising. Following the future expansion of 
tumor-agnostic indications will without a doubt, improve outcomes 
in oncologic patients.
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