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of cancer types raises the prospect that metastatic cancer 
may in the future be rendered a chronic disease for many 
patients, rather than representing an inevitable death sen-
tence [5]. This prospect turns the attention to the reason why 
metastatic disease is not controllable in some patients, and 
why therapies that are initially able to restrict the growth 
and progression of metastatic disease subsequently become 
ineffective, leading to the demise of the patient. Thus, ther-
apy resistance is increasingly being seen as a major obsta-
cle to the objective of rendering stage IV cancer a chronic 
disease [6]. Resistance may be intrinsic to a particular type 
of cancer or at the level of individual patients, or may be 
acquired through adaptive mechanisms such as the induc-
tion of a drug tolerant persister phenotype, and subsequent 
resistance-endowing mutations [7].

Much remains to be understood about the mechanisms 
of therapy resistance, and progress in this area will be 
key to identifying ways of overcoming therapy failure for 
metastatic cancer. In recognition of the importance of this 
research field for cancer patients with stage IV disease, Clini-
cal & Experimental Metastasis has introduced a new collec-
tion entitled “Mechanisms of resistance to cancer therapy”. 
Recent contributions to this collection include reviews cov-
ering the resistance mechanisms to targeted therapy [8], and 
the importance of precision oncology for overcoming resis-
tance [9]. The journal has set itself the objective of striving 
to support rapid developments in this field, and readers are 
warmly encouraged to contribute manuscripts to this impor-
tant area of metastasis research as part of this effort.
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Recent years have witnessed dramatic advances in the effi-
cacy of cancer treatments. As a consequence, the progno-
sis for those diagnosed with a number of different types of 
cancer has improved significantly. Progress in many areas 
has contributed to this success. Technological develop-
ments such as artificial intelligence and molecular imag-
ing have improved surgical procedures and the precision 
of radio-oncological interventions [1]. The introduction of 
neoadjuvant therapy for many types of cancer allows occult 
metastasis to be treated as early as possible [2]. The most 
dramatic improvements in anti-cancer treatment have argu-
ably come through the implementation of targeted therapies 
built on years of careful and painstaking molecular analysis 
of tumorigenesis and progression, and more recently through 
immune checkpoint therapies, reflecting the increasing 
appreciation of the role that the tumor microenvironment 
plays in oncology and its potential as a therapeutic target. 
As a consequence, cancers such as melanoma, which only a 
couple of decades ago were considered to almost invariably 
result in the rapid demise of the patient, can now be kept in 
check over long periods [3]. These developments are simi-
larly allowing increasing numbers of patients suffering from 
the six most common types of cancer to live with metastatic 
disease for longer periods of time [4].

While cancers such as pancreatic carcinoma and lung 
malignancies still represent a considerable challenge, the 
ability of modern oncological intervention strategies to keep 
metastatic disease under control for an increasing number 

  Jonathan P. Sleeman
sleeman@medma.uni-heidelberg.de

1 Medical Faculty Mannheim, University of Heidelberg, 
ECAS, Ludolf-Krehl-Str. 13 – 17, 68167 Mannheim, 
Germany

2 Karlsruhe Institute for Technology (KIT), IBCS-BIP, Campus 
Nord, 76344 Eggenstein-Leopoldshafen, Germany

Keywords Metastasis · Targeted therapy · Immune therapy · Microenvironment · Therapy resistance

Accepted: 11 March 2023 / Published online: 23 March 2023
© The Author(s) 2023

Therapy resistance and metastasis

Jonathan P. Sleeman1,2

1 3

http://crossmark.crossref.org/dialog/?doi=10.1007/s10585-023-10205-x&domain=pdf&date_stamp=2023-3-22


Clinical & Experimental Metastasis (2023) 40:123–124

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

References

1. Advancing Cancer Therapy. Nat Cancer (2021) Mar;2(3):245–
246 doi: https://doi.org/10.1038/s43018-021-00192-x. PMID: 
35121963

2. Byrd DR, Brierley JD, Baker TP, Sullivan DC, Gress DM (2021 
Mar) Current and future cancer staging after neoadjuvant treat-
ment for solid tumors. CA Cancer J Clin 71(2):140–148 Epub 
2020 Nov 6. PMID: 33156543

3. Rubatto M, Sciamarrelli N, Borriello S, Pala V, Mastorino L, 
Tonella L, Ribero S, Quaglino P (2023 Feb) Classic and new 
strategies for the treatment of advanced melanoma and non-mel-
anoma skin cancer. Front Med (Lausanne) 9:9:959289. https://
doi.org/10.3389/fmed.2022.959289PMID: 36844955; PMCID: 
PMC9947410

4. Gallicchio L, Devasia TP, Tonorezos E, Mollica MA, Mariotto A 
Estimation of the Number of Individuals Living With Metastatic 

Cancer in the United States. J Natl Cancer Inst. 2022 Nov 
14;114(11):1476–1483. doi: https://doi.org/10.1093/jnci/djac158. 
PMID: 35993614; PMCID: PMC9949565

5. Langbaum T, Smith TJ (2019) Time to Study Metastatic-Cancer 
Survivorship. N Engl J Med. Apr 4;380(14):1300–1302. doi: 
https://doi.org/10.1056/NEJMp1901103. PMID: 30943335

6. Steeg PS (2016 Apr) Targeting metastasis. Nat Rev Cancer 
16(4):201–218. https://doi.org/10.1038/nrc.2016.25PMID: 
27009393; PMCID: PMC7055530

7. De Conti G, Dias MH, Bernards R (2021) Fighting Drug Resis-
tance through the Targeting of Drug-Tolerant Persister Cells. 
Cancers (Basel). Mar 5;13(5):1118. doi: https://doi.org/10.3390/
cancers13051118. PMID: 33807785; PMCID: PMC7961328

8. Mecklenbrauck R, Heuser M (2023 Feb) Resistance to tar-
geted therapies in acute myeloid leukemia. Clin Exp Metastasis 
40(1):33–44. https://doi.org/10.1007/s10585-022-10189-0Epub 
2022 Nov 1. PMID: 36318439; PMCID: PMC9898349

9. Blucher AS, Mills GB, Tsang YH (2022) Feb;39(1):71–78 Preci-
sion oncology for breast cancer through clinical trials. Clin Exp 
Metastasis. doi: https://doi.org/10.1007/s10585-021-10092-0. 
Epub 2021 May 5. PMID: 33950412

Publisher’s Note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations. 

1 3

124

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.1038/s43018-021-00192-x
http://dx.doi.org/10.3389/fmed.2022.959289
http://dx.doi.org/10.3389/fmed.2022.959289
http://dx.doi.org/10.1093/jnci/djac158
http://dx.doi.org/10.1056/NEJMp1901103
http://dx.doi.org/10.1038/nrc.2016.25
http://dx.doi.org/10.3390/cancers13051118
http://dx.doi.org/10.3390/cancers13051118
http://dx.doi.org/10.1007/s10585-022-10189-0
http://dx.doi.org/10.1007/s10585-021-10092-0

	Therapy resistance and metastasis
	References


