
Single-nucleotide polymorphisms in cachexia-related
genes: Can they optimize the treatment of cancer
cachexia?

Cancer cachexia is a complex syndrome, characterized by
weight loss consisting of skeletal muscle loss and adipose
tissue wasting, leading to poor outcomes.1 There are no
established treatments for cancer cachexia, although recent
pre-clinical and clinical studies have shown the promising
effects of several agents including ghrelin,2 myostatin/activin
pathway antagonists,3 androgenic steroids and selective
androgen receptor modulators,3 megestrol acetate,4

trimetazidine,5 espindolol,6 and diamino-diphenyl sulfone7

on muscle wasting.
In this study, Johns et al.8 have suggested that single-

nucleotide polymorphisms (SNPs) in the angiotensin-
converting enzyme (ACE) and tumour necrosis factor
(TNF) genes are associated with the development of
cancer cachexia, defined by weight loss and low skeletal
muscle index. From the viewpoint of treatment as well
as pathogenesis of cancer cachexia, these findings are of
great importance. Regarding the SNPs in the ACE gene,
rs4291 was associated with hypertension, and it might
modify the antihypertensive effect of ACE inhibitors.9 On
the other hand, several epidemiological studies have
suggested that taking ACE inhibitors was associated with
preserved muscle mass and strength.10 Based on these
findings, it is worth investigating the relationship among
the SNPs in the ACE gene, the usage of ACE inhibitors,
and muscle wasting in patients with cancer cachexia.
Regarding the SNPs in the TNF gene, rs1799964 was a risk
factor for the development of cardiovascular disease.11

However, no research has been published to examine
the association between SNPs in the TNF gene and anti-
TNF therapy as yet, although several anti-TNF antibody

therapies have been approved for the treatment of
inflammatory diseases such as rheumatoid arthritis and
Crohn’s disease.12,13

Hereafter, more SNPs related to cancer cachexia could be
found, which would help establish novel therapies of and
predict therapeutic efficacy for cancer cachexia.

Acknowledgements

We acknowledge the support by the German Research
Foundation and the Open Access Publication Funds of the
Gottingen University. The authors certify that they comply
with the ethical guidelines for authorship and publishing of
the Journal of Cachexia, Sarcopenia and Muscle.14

Junichi Ishida
Innovative Clinical Trials, Department of Cardiology and Pneumology,

University Medical Centre Göttingen, Göttingen, Germany

juishida-circ@umin.ac.jp

Masakazu Saitoh
Innovative Clinical Trials, Department of Cardiology and Pneumology,

University Medical Centre Göttingen, Göttingen, Germany

Jochen Springer
Innovative Clinical Trials, Department of Cardiology and Pneumology,

University Medical Centre Göttingen, Göttingen, Germany

References

1. von Haehling S, Anker MS, Anker SD.
Prevalence and clinical impact of
cachexia in chronic illness in Europe,
USA, and Japan: facts and numbers
update 2016. J Cachexia Sarcopenia
Muscle 2016;7:507–509.

2. Ja C, Splenser A, Guillory B, et al.
Ghrelin prevents tumour- and cisplatin-
induced muscle wasting: characterization
of multiple mechanisms involved. J
Cachexia Sarcopenia Muscle 2015;6:
132–143.

3. Drescher C, Konishi M, Ebner N,
Springer J. Loss of muscle mass: current
developments in cachexia and
sarcopenia focused on biomarkers and
treatment. J Cachexia Sarcopenia Muscle
2015;6:303–311.

LETTER TO THE EDITOR

© 2017 The Authors. Journal of Cachexia, Sarcopenia and Muscle published by John Wiley & Sons Ltd on behalf of the Society on Sarcopenia, Cachexia and Wasting Disorders

Journal of Cachexia, Sarcopenia and Muscle 2017; 8: 516–517
Published online in Wiley Online Library (wileyonlinelibrary.com) DOI: 10.1002/jcsm.12214

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any
medium, provided the original work is properly cited and is not used for commercial purposes.

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


4. Musolino V, Palus S, Tschirner A, et al.
Megestrol acetate improves cardiac
function in a model of cancer cachexia-
induced cardiomyopathy by autophagic
modulation. J Cachexia Sarcopenia Muscle
2016;7:555–566.

5. Ferraro E, Pin F, Gorini S, et al.
Improvement of skeletal muscle
performance in ageing by the metabolic
modulator Trimetazidine. J Cachexia
Sarcopenia Muscle 2016;7:449–457.

6. Stewart Coats AJ, Ho GF, Prabhash K, et al.
Espindolol for the treatment and
prevention of cachexia in patients with
stage III/IV non-small cell lung cancer or
colorectal cancer: a randomized, double-
blind, placebo-controlled, international
multicentre phase II study (the ACT-ONE
trial). J Cachexia Sarcopenia Muscle
2016;7:355–365.

7. Lee SY, Kim W, Park HW, Park SC, Kim IK,
Chung SG. Anti-sarcopenic effects of

diamino-diphenyl sulfone observed in
elderly female leprosy survivors: a cross-
sectional study. J Cachexia Sarcopenia
Muscle 2015.

8. Johns N, Stretch C, Tan BH, et al. New
genetic signatures associated with cancer
cachexia as defined by low skeletal muscle
index and weight loss. J Cachexia
Sarcopenia Muscle 2017;8:122–130.

9. Brugts JJ, Isaacs A, de Maat MP, et al. A
pharmacogenetic analysis of determinants
of hypertension and blood pressure
response to angiotensin-converting
enzyme inhibitor therapy in patients with
vascular disease and healthy individuals. J
Hypertens 2011;29:509–519.

10. Sumukadas D, Witham MD, Struthers AD,
McMurdo ME. Effect of perindopril on
physical function in elderly people with
functional impairment: a randomized
controlled trial. Can Med Assoc J
2007;177:867–874.

11. Hernández-Díaz Y, Tovilla-Zárate CA,
Juárez-Rojop I, et al. The role of gene
variants of the inflammatory markers CRP
and TNF-α in cardiovascular heart disease:
systematic review and meta-analysis. Int J
Clin Exp Med 2015;8:11958.

12. Komaki Y, Yamada A, Komaki F, et al.
Efficacy, safety and pharmacokinetics of
biosimilars of anti-tumor necrosis factor-
α agents in rheumatic diseases; a
systematic review and meta-analysis. J
Autoimmun 2017;79:4–16.

13. Billmeier U, Dieterich W, Neurath MF,
Atreya R. Molecular mechanism of action
of anti-tumor necrosis factor antibodies in
inflammatory bowel diseases. World J
Gastroenterol 2016;22:9300.

14. von Haehling S, Morley JE, Coats AJS, Anker
SD. Ethical guidelines for publishing in the
Journal of Cachexia, Sarcopenia and
Muscle: update 2015. J Cachexia
Sarcopenia Muscle 2015;6:315–316.

Letter to the Editor 517

Journal of Cachexia, Sarcopenia and Muscle 2017; 8: 516–517
DOI: 10.1002/jcsm.12214


