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We thank Bei and Xiao for their Corres
pondence (MicroRNAs in muscle wast
ing and cachexia induced by heart failure. 
Nat. Rev. Cardiol. http://dx.doi.org/10.1038/
nrcardio. 2017.122; 2017)1 on our Review 
(Muscle wasting and cachexia in heart failure: 
mechanisms and therapies. Nat. Rev. Cardiol. 
14, 323–341; 2017)2. Bei and Xiao raise an 
important issue in drawing our attention to 
microRNAs and their role in body wasting. 
Current understanding of microRNAs in 
regulation of skeletal muscle is limited, and 
most studies have been performed in the field 
of endurance and resistance exercise training3. 
Interestingly, microRNAs not only inhibit the 
insulinlike growth factor I (IGF1)–RACα 
serine/ threonineprotein kinase (Akt)– 
mechanistic target of rapamycin (mTOR) path
way and induce the expression of E3 ligases in 
the context of muscle wasting, as mentioned by 
Bei and Xiao, but can also induce or regulate 
the expression of proinflammatory cytokines 
such as tumour necrosis factor ligand super
family member 12 (TWEAK) and vice versa4. 
In addition, microRNAs negatively regulate 
myogenesis under catabolic conditions; for 
example, miR1, miR206, and miR486 restrict 
satellite cell proliferation and promote differ
entiation of satellite cells by inhibition paired
box protein Pax7 expression5,6. In  cancer, 
microvesicles derived from tumour cells have 
been shown to induce apoptosis of skeletal 
muscle cells, which is caused by miR21 that 

is contained in these vesicles and which activ
ates Tolllike receptor 7 (encoded by TLR7), 
resulting in apoptosis7. Unfortunately, data on 
the regulation of muscle mass in patients with 
heart failure, or even heart diseases generally, 
remain scarce. However, we agree that micro
RNAs have enormous appeal as biomarkers of 
muscle wasting or adipose tissue wasting that 
might help in early identification and treatment 
of affected patients. This point is important, 
because no biomarkers are currently avail
able that have both high sensitivity and high 
specificity for muscle wasting. Furthermore, 
weight changes help with the diagnosis only 
in cachexia, and not in muscle wasting with
out weight loss. Cterminal agrin fragment 
has been evaluated as a potential biomarker of 
muscle wasting in patients with chronic heart 
failure, but its specificity was low8. Many other 
biomarkers have been evaluated, but none has 
so far had sufficient sensitivity or specificity9. 
As our understanding of microRNAs develops, 
therapeutic  interventions might be p ossible in 
this exciting field.

Stephan von Haehling, Nicole Ebner, 
Marcelo R. dos Santos, Jochen Springer and 

Stefan D. Anker are at the Department of Cardiology 
and Pneumology, University of Göttingen Medical 

Center, Robert-Koch-Strasse 40, D-37075 Göttingen, 
Germany.

Marcelo R. dos Santos is also at the Heart Institute 
(InCor), University of Sao Paulo Medical School, 

Dr. Arnaldo Avenue, 455 Cerqueira César, 
01246903 Sao Paulo, Brazil.

Stefan D. Anker is also at the Division of Cardiology 
and Metabolism: Heart Failure, Cachexia and 

Sarcopenia, Department of Internal Medicine and 
Cardiology, Brandenburg Center for Regenerative 

Therapies, Charité Medical School, Augustenburger 
Platz 1, 13353 Berlin, Germany.

Correspondence to S.v.H. 
stephan.von.haehling@web.de

doi:10.1038/nrcardio.2017.123 
Published online 3 Aug 2017

1. Bei, Y. & Xiao, J. MicroRNAs in muscle wasting and 
cachexia induced by heart failure. Nat. Rev. Cardiol. 
http://dx.doi.org/10.1038/nrcardio.2017.122 (2017).

2. von Haehling, S., Ebner, N., dos Santos, M. R., 
Springer, J. & Anker, S. D. Muscle wasting and 
cachexia in heart failure: mechanisms and therapies. 
Nat. Rev. Cardiol. 14, 323–341 (2017).

3. Sapp, R. M., Shill, D. D., Roth, S. M. & Hagberg, J. M. 
Circulating microRNAs in acute and chronic exercise: 
more than mere biomarkers. J. Appl. Physiol. 122, 
702–717 (2017).

4. Panguluri, S. K. et al. Genomic profiling of messenger 
RNAs and microRNAs reveals potential mechanisms of 
TWEAK-induced skeletal muscle wasting in mice.  
PLoS ONE 5, e8760 (2010).

5. Chen, J. F. et al. microRNA-1 and microRNA-206 
regulate skeletal muscle satellite cell proliferation and 
differentiation by repressing Pax7. J. Cell Biol. 190, 
867–879 (2010).

6. Dey, B. K., Gagan, J. & Dutta, A. miR-206 and -486 
induce myoblast differentiation by downregulating 
Pax7. Mol. Cell. Biol. 31, 203–214 (2011).

7. He, W. A. et al. Microvesicles containing miRNAs 
promote muscle cell death in cancer cachexia via 
TLR7. Proc. Natl Acad. Sci. USA 111, 4525–4529 
(2014).

8. Steinbeck, L. et al. Detection of muscle wasting in 
patients with chronic heart failure using C-terminal 
agrin fragment: results from the studies investigating 
co-morbidities aggravating heart failure (SICA-HF). 
Eur. J. Heart Fail. 17, 1283–1293 (2015).

9. Calvani, R. et al. Biomarkers for physical frailty and 
sarcopenia: state of the science and future 
developments. J. Cachexia Sarcopenia Muscle 6, 
278–286 (2015).

10. 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 6,  
303–311 (2015).

Competing interests statement
S.v.H. has received consulting honoraria from Chugai, Pfizer, 
Professional Dietetics, Respicardia, Solartium Dietetics, 
Sorin, Thermo Fisher Scientific, and Vifor Pharma; as well as 
lecture fees from Amgen and Novartis. S.D.A. has received 
consulting fees from Abbott Laboratories, Alere, BRAHMS 
GmbH, and Vifor Pharma; honoraria from Alere, BRAHMS 
GmbH, and Vifor Pharma; and research support from 
BRAHMS GmbH. The other authors declare no competing 
interests.

R E P LY

Role of microRNAs in wasting in 
heart failure
Stephan von Haehling, Nicole Ebner, Marcelo R. dos Santos, Jochen Springer 
and Stefan D. Anker

C O R R E S P O N D E N C E

NATURE REVIEWS | CARDIOLOGY  www.nature.com/nrcardio

©
 
2017

 
Macmillan

 
Publishers

 
Limited,

 
part

 
of

 
Springer

 
Nature.

 
All

 
rights

 
reserved.

http://www.nature.com/nrcardio/journal/v14/n6/abs/nrcardio.2017.51.html
http://dx.doi.org/10.1038/nrcardio.2017.122
http://dx.doi.org/10.1038/nrcardio.2017.122
http://dx.doi.org/10.1038/nrcardio.2017.122
mailto:stephan.von.haehling@web.de
http://dx.doi.org/10.1038/nrcardio.2017.123
http://dx.doi.org/10.1038/nrcardio.2017.122

	Role of microRNAs in wasting in heart failure
	References




