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In the last two decades, it has been seen unprecedented advances in understanding the subjacent biological
mechanisms to the development and progression of cancer. Efforts of the scientific community targeted to mapping
cancer genome produced an extraordinary vision of genetic and epigenetic alterations occurring during carcinogenesis.
The translation of this wisdom into clinical practice has granted specific innovative treatments for molecular targets
in certain tumors. However, the progress in more effective treatments has been slower than expected. Our ability to
translate this knowledge in approved therapies is still challenging'?.

The traditional frontiers between basic and clinical research generated the concept of translational research (or
translational medicine, translational science etc.) whose goal is to facilitate the application of ideas, insights, and
discoveries within the scope of basic investigation in clinical and communitarian environments for the treatment
or prevention of human diseases; a concept many times shortened as from “bench to bedside™. Although the term
“translational research” has been used for the first time in the decade of 19904, the concept had been discussed by
Stewart Wolf in a pioneer editorial of the New England Journal of Medicine (NEJM) in 1974°.

In a more comprehensive vision, the main objective of translational biomedical research in biomedicals is to
ensure that new products found have more odds of success in terms of safety and efficacy in studies with humans.
In other words, reject new products with probability of failure in the process start-up can reduce the overall cost of
the development significantly. Therefore, the ultimate end of the translational research is to lead the first pre-clinical
discoveries to the point of investment, mainly those conducted in the academia or industry®.

According to this simplified vision, translational research is part of a unidirectional continuum in which the first stage
of research transfers knowledge from basic research (T0) to clinical research (T1) and the second stage (T2) transfers
findings from clinical studies to practice settings. In stage T0, basic investigation defines the cellular mechanisms, its
relation with the disease, the identification of therapeutic targets, development of treatment methods among other. In
stage T'1, the research is conducted with volunteers who establish the safety of a product (phase I clinical trials). Phase
2 and phase 3 clinical trials are part of stage T2, necessary to test the efficacy of the therapeutic agents in cohort of
patients with the disease. Stages T1 and T2 translational research bring off-lab and clinical practice scientific discoveries
but that do not fully apply to the real world’.

Some authors suggest additional stages (T3 and T4). In stage T3, research reaches the communities to test whether
new treatments and interventions which succeeded in minor scale within controlled setting, will work in less controlled
settings (the real word, ambulatorial or medical practice, for instance). Examples of T3 translational research include
community-based participatory research — CBPR and Phase IV clinical trials®*'°. The next stage (T4) comprehends
the translation of researches from clinical practice to population health impact, including the development of public
health policies and programs. T4 translational research can include cost-benefit analysis, policy analysis, surveillance
studies, evaluation of the program and so forth"'".

Although the illustration of translational research indicates a linear model (with beginning, middle and end),
actually, it must be considered as a continuous and bidirectional process with interdependent operational phases and
subject to continuous complex feedback cycle'>'. Translational research moves bidirectionally from a type of research
to another (from basic research to patient-oriented research to populational-based research and vice-versa) involving
the collaboration among scientists of various disciplines.

"Division of Clinical Trial and Technological Development of the National Cancer Institute José Alencar Gomes da Silva (INCA). Rio de Janeiro (RJ), Brazil. E-mail:
cgstefanoff@inca.gov.br. Orcid iD: https://orcid.org/0000-0001-7050-3269

This article is published in Open Access under the Creative Commons
Attribution license, which allows use, distribution, and reproduction in any . o .
BY medium, without restrictions, as long as the original work is correctly cited. Revista Brasileira de Cancerologia 2021; 67(1): e-001768



Stefanoff G

By definition, translational research in cancer concentrates in the necessities of individuals affected and prevention
of individuals in risk. Even with the implementation of future “discoveries” we may be unable to prolong the life of a
considerable subset of patients with cancer significantly. This means the necessity of weighing researches in prevention
t00. As in the case of translational research for therapeutic ends, the different components of the conzinuum of researches
in cancer prevention will not be sufficiently connected and have important gaps between basic research and results of
primary, secondary, and tertiary prevention strategies'’.

As widely discussed in the literature, the increasing problem of cancer can only be modified significantly through
concurring actions involving prevention, early detection and treatment and promotion of personalized medicine (of
accuracy) that allows to associate early detection and treatment to tumor biology, increasing survival and improving
the quality of life of patients with cancer.

In the last years, translational research became object of great discussions in biomedicals and policy, generating
expectations, promises and concerns and is a constant reference in research programs, academic articles, policies
reports and education programs worldwide®*¢. However, various barriers delaying this process need to be overcome
to make translational cancer research more than an interesting concept. Functional interactions among academia,
government, community, incentive agencies, industries (pharmaceutical, biotechnology) among others'* should be
in place for translational research to work more effectively.
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