
Year Quote Overall tone 

towards the field of 

precision oncology 

2011 Maitland and Schilsky1: Medicine has always been personalized. The 

design and conduct of clinical trials has not yet adjusted to a new era of 

personalized oncology and so we are more in transition to that era than in it. 

Advances in both biology and information technology have brought 

‘personalization’ forward as a new buzzword in healthcare. 

Skeptical 

2013 Brufsky2: Precision Oncology” appears to be the buzzword of the moment 
in our field. The allure of deciphering molecular changes in the DNA and 

RNA of tumors and using these changes to guide therapy is strong... We 

should not, however, let this promise obscure that these multiparametric 

tests are bound by the same limitations of any laboratory test used in clinical 

practice. 

Skeptical 

2013 Surbone3: Personalized medicine is revolutionizing cancer care and creating 

new expectations among oncologists and patients. At present the benefit is 

still marginal, however, and must be understood as incremental.  

Skeptical 

2013 Wyatt et al.4: In recent years, widescale application of microarray 

technology and next-generation sequencing has led to tremendous progress 

in identifying molecular events which underlie cancer initiation, progression, 

metastasis and resistance to therapy. This success has defined molecular 

subtypes of prostate cancer and described extensive genomic aberration, but 

the urgently required links to clinical outcome have remained largely 

elusive. 

Skeptical 

2013 Garraway et al.5: The word personalized conveys the sense that cancer 

genomic data may facilitate rational treatment choices that are tailored to 

individual patients. The term precision refers to prospects for enhanced 

molecular resolution, mechanistic clarity, and therapeutic cogency that may 

accompany clinical implementation of genomics technologies. We have 

chosen the term genomics-driven cancer medicine in recognition of the fact 

that knowledge that emanates specifically from the cancer genome will likely 

continue to direct the opening act of precision oncology.  

Skeptical 

2015 Elfiky et al.6: The ultimate promise of 'precision medicine' is predicated on 

taking advantage of the range of new capabilities for integrating disease and 

individual specific data to define new taxonomies as part of a systems-based 

knowledge network… However, personalized application of a patient’s 
disease-specific insights at the point-of-care remains a challenging task 

which ideally requires integration of multidimensional ‘-omics’ 
measurements from tumor tissues and corresponding blood specimens, 

imaging and biomarker diagnostics, and clinical data into patient-centric 

models. 

Skeptical 

2015 Block7: Targeted therapies and the consequent adoption of “personalized” 
oncology have achieved notable successes in some cancers; however, 

significant problems remain with this approach. Many targeted therapies 

are highly toxic, costs are extremely high, and most patients experience 

relapse after a few disease-free months. 

Skeptical 
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2017 Brock and Huang8: Precision Oncology seeks to identify and target the 

mutation that drives a tumor. Despite its straightforward rationale, concerns 

about its effectiveness are mounting. What is the biological explanation for 

the "imprecision?" First, Precision Oncology relies on indiscriminate 

sequencing of genomes in biopsies that barely represent the heterogeneous 

mix of tumor cells…Most troublesome is the observation that cancer cells 
that survive treatment still will have suffered cytotoxic stress and thereby 

enter a stem cell–like state, the seeds for recurrence. The benefit of 

"precision targeting" of mutations is inherently limited by this 

counterproductive effect. Cancer is not a disease of DNA or the cell but of 

the tissue. 

Skeptical 

2017 Sanchez et al.9: Precision oncology is not an illusion, nor is it the magic 

bullet that will eradicate all cancers. Precision oncology is simply another 

weapon in our growing armament against cancer… Moreover, to truly 

assess the promise of precision oncology, we must first begin by defining our 

expectations for this field. Importantly, we must recognize that the 

conception of precision oncology arose as an antithesis of the ‘one-size fits 

all’ cancer therapeutics approach. 
 

Skeptical 

2017 Blucher et al.10: Over time, the term precision oncology has evolved to 

include the use of genetic biomarkers to guide treatment selection as well as 

to refer to the emerging paradigm of treating cancer in a mutation-centric 

manner over a histology-centric manner . However, the promise of precision 

oncology has been dimmed with the realization that only a small number of 

genetic variants in cancer are currently actionable with approved drugs.  

Skeptical 

2017 Portioli11: However, in these past two years, the term precision medicine 

has expanded quickly worldwide and has been used by the medical scientific 

community in a wider and often inappropriate way. Many studies, in every 

field of Medicine and in clinical practices such as translational research, 

often refer to or are preceded by the term precision medicine, in order to add 

scientific credibility or validity to their publication…Thus this term of 
strong intrinsic value runs the risk of being reduced to a fashionable concept 

and as a consequence of being kidnapped....In crossing over from a scientific 

and medical meaning to a political interpretation and back again to a newly 

altered scientific and medical one, the term precision medicine may migrate 

from its true meaning. Doctors and scholars must be alert not to fall into the 

trap of using trendy concepts whose generic appeal may be strong but 

completely miss the true significance. Our duty as physicians is to convey 

clarity and truth when dealing with our patients. 

Skeptical 

2017 Holch et al.12: The increasingly comprehensive molecular characterization 

of tumors enables "precision oncology" with particularly effective and low-

side-effects therapies. "Targeted therapies" achieve great success in certain 

tumor entities. However, there are difficulties in the practical 

implementation and benefit assessment of increasingly individualized 

treatment approaches. The terms "precision medicine" and especially 

"precision oncology" are synonyms for a targeted, particularly effective and 

low-side-effects tumor therapy. This has also caused high expectations 

outside medical circles. The chances of success of such increasingly 

individualized treatment concepts are difficult to model in classical 

randomized phase III studies and are the subject of much controversy. The 

Skeptical 
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definition of the term "Precision Oncology" is vague and first requires a 

definition.  

2017 Sant et al.13: The promise of precision and personalized medicine is rooted 

in accurate, highly sensitive, and specific disease biomarkers. This is 

particularly true for cancer-a disease characterized by marked tumor 

heterogeneity and diverse molecular signatures. Although thousands of 

biomarkers have been described, only a very small number have been 

successfully translated into clinical use. Undoubtedly, there is need for 

rapid, quantitative, and more cost effective biomarkers for tumor diagnosis 

and prognosis, to allow for better risk stratification and aid clinicians in 

making personalized treatment decisions. This is particularly true for cancers 

where specific biomarkers are either not available…or where current 
biomarkers tend to classify individuals into broad risk categories unable to 

accurately assess individual tumor aggressiveness and adverse pathology 

potential… thereby leading to problems of overdiagnosis and overtreatment 

of indolent cancer and under-treatment of aggressive cancer.  

Skeptical 

2017 Leppert14: Many researchers are urgently working to develop precision 

oncology, a process to personalize a patient’s treatment based on the specific 
biology of their cancer...Currently, the potential of precision oncology to 

minimize futile toxicity and maximize patient survival remains unfulfilled. 

There are no established biomarkers for metastatic RCC and a number of 

reasons why candidate biomarkers fail to improve patient outcomes. Careful 

evaluation suggests that applying precision oncology in metastatic RCC may 

be more challenging than anticipated, as RCC patients are less likely to have 

a genetic alteration that suggests a druggable target when approved 

treatments fail. 

 

Skeptical 

2017 Imperial et al.15: Cancer is a dynamic evolutionary process, and tumors 

represent heterogeneous disease states. It is now clear that no two tumors 

are necessarily the same at the molecular level. Intra-tumor and inter-tumor 

heterogeneity is one of the roadblocks facing precision medicine. 

Skeptical 

2017 Heong et al.16: Tumor molecular profiling represents an essential 

cornerstone in precision oncology – a therapeutic paradigm which is 

increasingly based on knowledge of the cancer mutation repertoire and the 

prescription of drugs that target aberrant genes or pathways. Such a strategy 

is premised on the hypothesis that “targeted therapies” are more likely to 
benefit patients whose tumors harbor a matching molecular alteration… 
However, the clinical application of next-generation sequencing (NGS) to 

identify potentially actionable molecular alterations is fraught with multiple 

technical and logistical challenges, thus indicating a continued need to 

describe institutional efforts to implement precision oncology and to 

characterize the barriers to enrollment of patients into clinical trials. 

Skeptical 

2017 Biankin17: The ultimate goal of precision medicine is to use population-

based molecular, clinical and other data to make individually tailored 

clinical decisions for patients, although the path to achieving this goal is not 

entirely clear...As a consequence, developing therapies that target specific 

molecular processes for these diseases is becoming more and more 

challenging, as ever-increasing subgroups of diminishing size are replacing 

what was previously a single disease entity. This perhaps explains why 

many potential therapies have failed, particularly in cancer, and why many 

Skeptical 
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current therapies are only effective in subgroups that cannot be predicted 

before treatment. 

2019 Taylor et al.18: Precision oncology suggests that tumor biology impacts 

outcomes for each patient, and including important genomic biomarkers 

should lead to better predictive ability. However, inclusion of additional 

biomarkers raises formidable issues. Are biomarkers measured in a 

standardized way, and how many and which need to be included? Larger 

datasets are going to be needed to construct prognostic models with a large 

number of input variables. Lastly, even if we can convincingly demonstrate 

that biomarkers improve the model, the model will not be useful if the 

biomarkers are not routinely collected in clinical practice. 

Skeptical 

2019 Leichsenring et al.19: Next-generation sequencing has become a cornerstone 

of therapy guidance in cancer precision medicine and an indispensable 

research tool in translational oncology. Its rapidly increasing use during the 

last decade has expanded the options for targeted tumor therapies, and 

molecular tumor boards have grown accordingly. However, with increasing 

detection of genetic alterations, their interpretation has become more 

complex and error-prone, potentially introducing biases and reducing 

benefits in clinical practice… 

Skeptical 

2011 Madhavan et al.20: With the sequencing of the human genome and 

availability of high-power computational methods and a variety of high-

throughput “omics” technologies (e.g., genomics, transcriptomics, and 
metabolomics), cancer research and care are poised to undergo a 

revolutionary change. 

 

 

Enthusiastic 

2011 Thomas21: Tremendous improvements in our understanding of tumor 

immunology and availability of the state of the art proteomic technologies 

have made the development of therapeutic cancer vaccines, also known as 

personalized cancer vaccines, a reality. This new era is labeled as 

“vaccinomics” because it involves integration of information from newly 

established fields of “omics” that includes genomics, proteomics, 
metabolomics and high-throughput bioinformatics… Finally, we underscore 

that personalized medicine as a field will be well served by expanding its 

boundaries so that personalized vaccine based therapeutics can be included 

as a new subfield that can meaningfully benefit global public health. 

 

Enthusiastic 

2013 Sarivalasis et al.22: The potential implications of any cancer-related 

treatment decisions mean that doctors seek to find the best indicators to limit 

uncertainties and especially to target the disease with more and more 

specific treatments. These indicators are called tumor markers… With 
advances in knowledge of carcinogenesis and new techniques, new markers 

have emerged. They target cellular or genetic abnormalities. They move 

away from the established classifications of cancers, can be pro-clinical 

(testifying to the fate of a tumor in particular) or are predictive of the 

response to so-called targeted treatments. This is the beginning of the 

personalization of oncology. 

Enthusiastic 

2015 Meyers and Meyers23: Precision oncology is not limited to molecular 

biology. We expect more precise programs ranging from behavioral health 

Enthusiastic 
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programs (e.g., tobacco cessation) to integration of palliative care during 

active disease therapy. Finally, precision oncology is an enhancement of the 

strong tradition of team-based care that places patient and families at the 

center of care models. 

 

2015 Shea et al.24: Precision oncology is now the evidence-based standard of care 

for the management of many advanced non-small cell lung cancers 

(NSCLCs)... and application of precision tyrosine kinase inhibitors (TKIs) 

have rendered the ability to optimally match targeted systemic therapies with 

tumor-specific abnormalities and have changed the outlook and approach to 

patients with advanced disease, particularly in lung adenocarcinomas (ACs). 

Enthusiastic 

2015 Vaishnavi et al.25: The paradigm of cancer treatment is shifting toward 

precision oncology. In this model, patients are selected for therapy using 

predictive biomarkers, such as oncogenic mutations, rather than using 

empiric chemotherapy. 

 

Enthusiastic 

2015 Kurzrock and Giles26: Precision oncology implies customizing treatment to 

the unique molecular and biologic characteristics of each individual and 

their cancer. Its implementation is being facilitated by remarkable 

technological advances in genomic sequencing, as well as the increasing 

availability of targeted and immunotherapeutic drugs. Yet, next generation 

sequencing may be a disruptive technology in that its results suggest that 

classic paradigms for clinical research and practice are a poor fit with the 

complex reality encountered in metastatic malignancies. 

 

Enthusiastic 

2015 MacConaill et al.27: A seductive vision for the future of clinical oncology 

permeates the popular press and marketing materials from hospitals and 

companies. It goes by a variety of names, such as personalized or precision 

cancer medicine, and promises that identifying genetic alterations in a 

patient’s cancer will guide the selection of treatments that produce clinical 
responses with minimal toxic effects. This vision is based on the striking 

success of a handful of targeted therapies whose efficacies are predicted by 

genetic biomarkers.  

 

Enthusiastic 

2015 Dey et al.28: The future of anti-angiogenic drug based therapy in various 

cancers rests on the shoulder of basic scientists who will reveal the biology 

of tumor cells’ response to the drug and on the shoulder of the clinicians 
who will translate the knowledge to the benefit of the patients. In the new 

era of genomic knowledge driven precision medicine, the introduction of 

anti-angiogenic drug into the treatment regime in different settings needs to 

be delicately weighed against the (1) the toxicities of drug, (2) drug induced 

resistance and (3) other options of targeted therapies. 

 

Enthusiastic 

2015 Kalia29: Clinical molecular diagnostics and biomarker discoveries in 

oncology are advancing rapidly as we begin to understand the complex 

mechanisms that transform a normal cell into an abnormal one. These 

discoveries have fueled the development of novel drug targets and new 

treatment strategies. The standard of care for patients with advanced-stage 

cancers has shifted away from an empirical treatment strategy based on the 

Enthusiastic 
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clinical–pathological profile to one where a biomarker driven treatment 

algorithm based on the molecular profile of the tumor is used.  

 

2015 Martin et al.30: We have entered an era in which personalized cancer 

interventions based on genomic data have great potential to improve patient 

outcomes. Proteins bearing somatic mutations represent ideal therapeutic 

targets, as they are often expressed exclusively by cancer cells. Recognizing 

this, many cancer centers are implementing personalized oncology 

programs that aim to use genomic approaches to identify optimal targeted 

therapies for individual patients. 

Enthusiastic 

2015 Steinbach et al.31: Recently, important breakthroughs in cancer diagnosis 

and therapeutic intervention have occurred in the field of personalized 

medicine. Several new drugs target specific molecules differentially 

expressed by cancer cells. Additionally, companion molecular diagnostics 

can help to identify individual cancer patients who will more likely benefit 

from a targeted therapy. 

Enthusiastic 

2015 Ruppen et al.32: Cancer is responsible for millions of deaths worldwide and 

the variability in disease patterns calls for patient-specific treatment. 

Therefore, personalized treatment is expected to become daily routine in 

prospective clinical tests. In addition to genetic mutations analysis, 

predictive chemosensitive assays using patients’ cells will be carried out as 
a decision making tool. 

Enthusiastic 

2015 Martinez-Cardús et al.33: In addition to genetic biomarkers, epigenetic 

knowledge in melanoma has undergone a major step forward in recent years. 

In particular, epigenetics is unveiling new perspectives to fight this disease, 

providing an encouraging number of DNA methylation based biomarkers 

that will likely improve patient stratification for prognosis and treatment. In 

this regard, putative targetable biomarkers or those with predictive value for 

the outcome of currently applied therapies are promising tools for future 

precision oncology strategies. In addition, the progress made in genetic and 

epigenetic profiling technologies and their reconfiguration to real-time 

clinical screening approaches makes personalized medicine in melanoma an 

achievable objective in upcoming years. 

Enthusiastic 

2015 Zhang and He34: The targeted antitumor agents have become one of the 

primary methods of clinical tumor therapy. Their popular application has 

significantly promoted rapid development of the precision medicine. The 

wide application of genomics and related biotechnologies as well as 

breakthrough of tumor immunotherapy make it possible to precisely predict 

the sensitivity to antitumor agents in the tumor-suffered patients… It has 
created a new era of clinical evaluation for precision oncology.  

 

Enthusiastic 

2017 Forrest et al.35: The current review describes recent advances and unique 

challenges in precision medicine for pediatric cancers and highlights clinical 

trials assessing the clinical impact of targeted therapy matched to molecular 

alterations identified by tumor profiling. ...The ultimate goal of precision 

medicine is the same in pediatric oncology as it is in other specialties: to 

cure more patients and minimize both short and long-term side effects 

associated current treatments 

Enthusiastic 
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2017 Campian and Gutmann36: As we enter into an era of precision oncology, a 

more comprehensive awareness of the factors that increase the risk of 

developing CNS cancers in affected individuals, coupled with a greater 

appreciation of the cellular and molecular determinants that maintain tumor 

growth, will undoubtedly yield more effective therapies for these cancer 

predisposition syndromes. 

Enthusiastic 

2017 Subbiah and Kurzrock37: Oncology is at the forefront of implementing 

personalized/precision medicine, at least in part because cancer is a genomic 

disease. With unprecedented advances in the understanding of aberrant 

molecular activation pathways implicated in tumori-genesis coupled with 

the ever-increasing availability of cognate agents, we have a growing 

capability to inflict an assault on malignancies. Innovations in personalized 

medicine including genomic and immunologically targeted therapies have 

bestowed the gift of time to numerous patients…Many of the major 
advances in oncology over the past two decades are attributable to precision 

medicine, defined as biomarker-driven treatment. 

Enthusiastic 

2017 Warner38: The vision of matching the right patient to the right treatment at 

the right time has always been the holy grail of oncology. Until recently, 

very few cancer patients enjoyed the benefits of truly “personalized” a.k.a. 
precision therapy. With the exploding knowledge of tumor genotype, as well 

as increasingly available targeted treatment options, it seems that the era of 

precision cancer medicine is nigh. 

Enthusiastic 

2017 Shee and Miller39: The rapid evolution of molecular diagnostic techniques, 

including massively parallel DNA sequencing, transcriptomics, and 

proteomics, has ushered in the age of precision oncology, which seeks to 

identify biomarker-based therapeutic vulnerabilities and target them with 

available drugs on a patient-by-patient basis. 

Enthusiastic 

2017  

Mansinho et al.40: In the past decade, we have witnessed several 

breakthrough events that changed our clinical practice in oncology. 

Precision medicine is now a reality. It was built upon the availability of an 

unprecedented massive amount of data regarding cancer molecular biology 

(driven by initiatives such as The Cancer Genome Atlas, the International 

Cancer Genome Consortium or the 100,000 Genome Project) [1-3], along 

with a progressive transition towards a digital and global practice:....We are 

living in an exciting era in which the gold standard in clinical development 

of antitumor drugs is changing at an astonishing pace, after roughly half 

century of stagnation and relative inefficacy in providing more and better 

drugs to our patients. 

 

Enthusiastic 

2017 Kockan et al.41: Successful development and application of precision 

oncology approaches require robust elucidation of the genomic landscape of 

a patient’s cancer and, ideally, the ability to monitor therapy-induced 

genomic changes in the tumour in an inexpensive and minimally invasive 

manner. Thanks to recent advances in sequencing technologies, "liquid 

biopsy", the sampling of patient’s bodily fluids such as blood and urine, is 
considered as one of the most promising approaches to achieve this goal. 

Enthusiastic 

2017 Baum et al.42: Minimally invasive diagnostic procedures such as needle-

core biopsy and fine-needle aspiration provide adequate material for 

Enthusiastic 

Supplementary material BMJ Open

 doi: 10.1136/bmjopen-2019-036357:e036357. 10 2020;BMJ Open, et al. Tran A



molecular analyses. Advances in precision oncology are trending toward the 

interrogation of limited amounts of genomic material to guide clinical and 

therapeutic decisions.  

2017 Salgado et al.43: The Council of the European Union (EU), while accepting 

that there is no commonly agreed definition of the term precision 

(personalised) medicine, has noted that this is generally understood to refer 

to a medical model which uses the characterisation of individuals’ 
phenotypes and genotypes (e.g. molecular profiling, medical imaging and 

lifestyle data) for tailoring the right therapeutic strategy for the right person 

at the right time and/or to determine the predisposition to disease and/or to 

deliver timely and targeted prevention.  

Enthusiastic 

2017 Hughes et al.44: The era of precision oncology is upon us, bringing the 

promise of more-effective, less-toxic targeted therapies for many cancers. In 

the sense that we intend here, precision oncology refers to the identification 

of genomic, molecular, or related characteristics of cancers that can shape 

treatment or elucidate prognosis.  

Enthusiastic 

2019 Cheng45: Due to the advances of the high-throughput technologies, big 

cancer panomics data, including transcriptomics, genomics, epigenomics, 

proteomics, and radiomics, have shed the revolution of oncology drug 

discovery paradigm... In the future, development of a novel network-based 

infrastructure by incorporating big cancer panomics data into various 

molecular networks, such as drug-target networks, gene regulatory network, 

signaling network, metabolic network, the human protein-protein interaction 

network, along with the network-based inference framework introduced in 

this chapter, would provide unexpected opportunities for oncology drug 

discovery and development by exploiting the promise of precision oncology. 

Enthusiastic 

2019 Hambley46: Precision approaches are rapidly becoming the norm in the 

treatment of cancer and this is already impacting on the way platinum 

complexes are used. In this commentary, we will argue that there is the 

potential for platinum complexes to make a much greater contribution to 

precision oncology… 

Enthusiastic 

2019 Vetsch et al.47: Cancer precision medicine also often referred to as precision 

oncology, has potential to further advance the field of oncology, recognizing 

that cancer patients with the same tumor type often respond to the same 

treatment differently… 

Enthusiastic 

2019 Vaidya et al.48: However, molecular functional imaging (MFI) techniques 

entail the visualisation and quantification of biochemical and physiological 

processes occurring during tumorigenesis, and thus has the potential to play 

a key role in heralding the transition from the concept of 'one size fits all' to 

'precision medicine'. Integration of MFI with other fields of tumor biology 

such as genomics has spawned a novel concept called 'radiogenomics', 

which could serve as an indispensable tool in translational Cancer 

Research. 

Enthusiastic 

2019 De Rubis et al.49: Liquid biopsies, comprising the noninvasive analysis of 

circulating tumor-derived material (the ‘tumor circulome’), represent an 

innovative tool in precision oncology to overcome current limitations 

associated with tissue biopsies. Within the tumor circulome, circulating 

tumor DNA (ctDNA) and circulating tumor cells (CTCs) are the only 

Enthusiastic 
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components the clinical application of which is approved by the US Food 

and Drug Administration (FDA). Extracellular vesicles (EVs), circulating 

tumor RNA (ctRNA), and tumor-educated platelets (TEPs) are relatively 

new tumor circulome constituents with promising potential at each stage of 

cancer management. 

2019 Keam et al.50: Recent remarkable progress in the fields of cancer genomics, 

computational analysis and drug discovery have changed the whole 

paradigm in cancer research. So called precision oncology, defined as 

molecular profiling of tumors to identify druggable alterations, is rapidly 

developing and waiting for entering the mainstream of cancer research as 

well as practice. In the era of precision oncology, traditional classification 

based on organ or pathology do not have clinical meaning anymore. 

Molecular subtype based on next-generation sequencing (NGS) will lead us 

to appropriate molecular targeted agents. 

Enthusiastic 
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