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Precision oncology aims to deliver individualized therapeu-
tic interventions to cancer patients. As of today, precision 
oncology is defined by the integration of genomic tumor 
profiling into clinical decision-making. With the rapidly 
growing number of (histology-agnostic) molecularly guided 
therapy options (MGTO), precision oncology is gaining tre-
mendous momentum (Mateo et al. 2022). Looking into an 
exciting future, it is time to reflect on aspects of the past and 
to assess the present situation.

More than 20 years ago, with the advent and breathtak-
ing success of imatinib for Bcr-abl positive chronic myeloid 
leukemia (Druker et al. 2001a, 2001b), the prospect of spe-
cifically targeting the molecular roots of a given malignancy 
became reality. With a rapidly growing understanding of the 
molecular foundations of cancer on one side and the grow-
ing number of targeted agents on the other side, the hope to 
push targeted cancer therapy into treatment reality for many 
cancers was fueled.

While spectacular success has been made in the targeted 
treatment of some malignancies, most prominently non-
small cell lung cancer (Thai et al. 2021), implementation 
of precision oncology in other solid malignancies has been 
somewhat slower.

There are countless reasons for this observation reach-
ing from the complexity of cancer biology to the design of 
clinical trials and finally limited access to innovative agents. 
Discussing these complexities would be beyond the scope 
of this editorial.

Here, we would like to focus on one specific aspect, 
namely the use of genomic tumor profiling in later stage 
cancers. Multiple clinical trials have tried to test the concept 
of allocation of targeted agents based on molecular markers 

identified using genomic profiling. The most prominent early 
trials, SHIVA (Tourneau et al. 2014) and PROFILER (Tre-
dan et al. 2019), failed to show a benefit of this approach 
and MOSCATO (Massard et al. 2017) delivered modest 
clinical benefit for a small subset of patients. Similarly, 
multiple cohorts within the NCI-MATCH trial failed their 
modest thresholds for being deemed successful. This led 
some investigators to the conclusion that the whole concept 
of genomics-driven precision oncology was futile (Tannock 
and Hickman 2019). However, it was not considered that 
these earlier clinical trials included mostly patients with very 
advanced disease and the targeted treatment options avail-
able at the time of recruitment would now be considered 
suboptimal.

At the same time, dedicated precision oncology programs 
and molecular tumor boards became clinical reality in can-
cer centers around the globe. With careful patient selection, 
structured access to molecular tumor boards, and clinical 
trial programs offering novel and innovative treatment 
options, new success stories began to emerge.

As of now, multiple targeted agents have been approved 
in a histology-agnostic fashion, meaning that the biomarker 
defines the indication for treatment independent of the 
underlying histology. At the same time, a broad variety of 
novel agents targeting ever more (genomic) biomarkers are 
in late clinical development offering the realistic hope that 
a large fraction of cancer patients will soon have targeted 
treatment options.

What does this mean for our health care system?
As of now, access to genomic tumor profiling is still lim-

ited, yet if we want our cancer patients to benefit from novel 
treatment options, access to innovation within clinical trials 
and to offer them the most comprehensive analyses of their 
individual cancers, we cannot limit access to diagnostics 
to few patients, in academic centers in privileged countries 
(Mateo et al. 2022).

This realization has broad socio-economic and ethical 
implications as barriers to diagnostics will have fundamental 
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impact on the therapeutic management of cancer patients in 
the near future. More importantly, access to testing remains 
pointless, if access to innovative treatment inside and outside 
of clinical trials is lacking.

Accordingly, we, as the global cancer community, have 
the obligation to work on the concept of equity and access to 
carry the promise and hope of precision oncology forward.

Author contributions  KH & CBW wrote and reviewed the manuscript.

Funding  Open Access funding enabled and organized by Projekt 
DEAL. The authors have not disclosed any funding.

Data availability  No primary data was used for this correspondence.

Declarations 

Conflict of interest  The authors have not disclosed any competing in-
terests.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

Druker BJ, Sawyers CL, Kantarjian H, Resta DJ, Reese SF, Ford JM 
et al (2001a) Activity of a specific inhibitor of the BCR-ABL 
tyrosine kinase in the blast crisis of chronic myeloid leukemia and 
acute lymphoblastic leukemia with the Philadelphia chromosome. 
N Engl J Med 344(14):1038–1042

Druker BJ, Talpaz M, Resta DJ, Peng B, Buchdunger E, Ford JM et al 
(2001b) Efficacy and safety of a specific inhibitor of the BCR-
ABL tyrosine kinase in chronic myeloid leukemia. N Engl J Med 
344(14):1031–1037

Le Tourneau C, Paoletti X, Servant N, Bieche I, Gentien D, Rio Frio 
T et al (2014) Randomised proof-of-concept phase II trial com-
paring targeted therapy based on tumour molecular profiling vs 
conventional therapy in patients with refractory cancer: results of 
the feasibility part of the SHIVA trial. Br J Cancer 111(1):17–24

Massard C, Michiels S, Ferte C, Le Deley MC, Lacroix L, Hollebecque 
A et al (2017) High-throughput genomics and clinical outcome in 
hard-to-treat advanced cancers: results of the MOSCATO 01 trial. 
Cancer Discov 7(6):586–595

Mateo J, Steuten L, Aftimos P, Andre F, Davies M, Garralda E et al 
(2022) Delivering precision oncology to patients with cancer. Nat 
Med 28(4):658–665

Tannock IF, Hickman JA (2019) Molecular screening to select therapy 
for advanced cancer? Ann Oncol 30(5):661–663

Thai AA, Solomon BJ, Sequist LV, Gainor JF, Heist RS (2021) Lung 
cancer. Lancet 398(10299):535–554

Tredan O, Wang Q, Pissaloux D, Cassier P, de la Fouchardiere A, Fay-
ette J et al (2019) Molecular screening program to select molecu-
lar-based recommended therapies for metastatic cancer patients: 
analysis from the ProfiLER trial. Ann Oncol 30(5):757–765

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

http://creativecommons.org/licenses/by/4.0/

	Quo vadis precision oncology?
	References


