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Metabolites as frailty biomarkers in older adults
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We recently read, with great interest, the article by
Kameda et al. (1). They conducted untargeted
metabolomics analysis of whole blood samples of
19 older adults; identified 22 markers for frailty, cog-
nition, and hypomobility; and find the following: 1)
Metabolite profiles can efficiently distinguish frailty
from nonfrailty; 2) antioxidant ergothioneine is neu-
roprotective; and 3) oxidative stress may be key to
frailty and age-related illnesses. While this study
makes a significant contribution to the current under-
standing of metabolomics and frailty, we have a
few concerns.

First, in this study, frailty was diagnosed using the
Edmonton Frail Scale (EFS), which includes cognition,
general health status, functional independence, social
support, medication use, nutrition, mood, continence,
and functional performance (2). This scale is recom-
mended for screening rather than assessment of
frailty, in the latest version of the International Confer-
ence of Frailty and Sarcopenia Research guidelines (3).
EFS might confuse concepts of physical frailty, comor-
bidity, and subtypes of frailty; thus, frailty markers
based on EFS cannot distinguish the types of frailty
(physical, cognitive, social, and psychosocial). A highly
validated physical frailty phenotype is recommended,
to assess frailty (4).

Second, this study shows that lipid metabolism is
not involved in cognition or mobility with respect to
frailty, while, recently, in the English Longitudinal

Study of Aging, Rattray et al. (5) identified 12 different
metabolites of frail phenotypes and confirmed the sig-
nificance of the carnitine shuttle and vitamin E path-
ways in the risk of frailty, based on their levels in the
serum of 1,191 older subjects. Given that most studies
used plasma (6) or serum (7) instead of whole blood in
metabolomics research, further studies on the com-
parison between metabolites of frailty in whole blood
and plasma/serum would be beneficial.

Third, a metabolite composite score based on 37
metabolites associated with the Scale of Aging Vigor
in Epidemiology was recently developed to predict
mortality of frailer individuals, in the Health, Aging,
and Body Composition study, in which a metabolite
composite score higher by 1 SD was associated with
46% higher mortality (8). The predictive ability of
the model was validated among older adults, using
the Cardiovascular Health Study All Stars study,
which shows the potential clinical application of
metabolomics markers of frailty. Further longitudi-
nal studies are needed to verify the clinical usage
of these markers.

Finally, the sample size was relatively small, with a
lack of matching factors, such as age, sex, and chronic
diseases. Besides, the study only excluded patients
who were bedridden or had abnormal kidney or liver
function; the effects of cancer, rheumatic diseases,
and diabetes mellitus on metabolomics should not be
neglected (9, 10).

Downloaded at Palestinian Territory, occupied on November 30, 2021

1 M. Kameda, T. Teruya, M. Yanagida, H. Kondoh, Frailty markers comprise blood metabolites involved in antioxidation, cognition, and
mobility. Proc. Natl. Acad. Sci. U.S.A. 117, 9483-9489 (2020).

2 D. B.Rolfson, S. R. Majumdar, R. T. Tsuyuki, A. Tahir, K. Rockwood, Validity and reliability of the Edmonton Frail Scale. Age Ageing 35,
526-529 (2006).

3 E. Dent et al., Physical frailty: ICFSR international Clinical Practice Guidelines for identification and management. J. Nutr. Health Aging
23, 771-787 (2019).

4 E. Dent, P. Kowal, E. O. Hoogendijk, Frailty measurement in research and clinical practice: A review. Eur. J. Intern. Med. 31, 3-10
(2016).

5 N. J. W. Rattray et al., Metabolic dysregulation in vitamin E and carnitine shuttle energy mechanisms associate with human frailty. Nat.
Commun. 10, 5027 (2019).

6 D. D. Wang et al., Plasma ceramides, Mediterranean diet, and incident cardiovascular disease in the PREDIMED trial (Prevencion con
Dieta Mediterranea). Circulation 135, 2028-2040 (2017).

7 B. Shen et al., Proteomic and metabolomic characterization of COVID-19 patient sera. Cell 182, 59-72.e15 (2020).

*Department of Geriatrics, Xuanwu Hospital, Capital Medical University, National Research Center for Geriatric Medicine, Beijing 100053, China
Author contributions: Y.P., Y.L., and L.M. wrote the paper.

The authors declare no competing interest.

Published under the PNAS license.

'"To whom correspondence may be addressed. Email: malina0883@126.com.

Published December 22, 2020.

PNAS 2021 Vol. 118 No. 1 2016187118 https://doi.org/10.1073/pnas.2016187118 | 1 of 2

www.manaraa.com


https://orcid.org/0000-0002-9645-8555
https://orcid.org/0000-0001-7630-6960
http://crossmark.crossref.org/dialog/?doi=10.1073/pnas.2016187118&domain=pdf&date_stamp=2020-12-22
https://www.pnas.org/site/aboutpnas/licenses.xhtml
mailto:malina0883@126.com
https://doi.org/10.1073/pnas.2016187118
https://doi.org/10.1073/pnas.2016187118

8 M. M. Marron et al., A metabolite composite score attenuated a substantial portion of the higher mortality risk associated with frailty among community-dwelling
older adults. J. Gerontol. A Biol. Sci. Med. Sci., 10.1093/gerona/glaa112 (2020).

9 C. H. Patel, R. D. Leone, M. R. Horton, J. D. Powell, Targeting metabolism to regulate immune responses in autoimmunity and cancer. Nat. Rev. Drug Discov. 18,
669-688 (2019).

10 A. J. Klil-Drori, L. Azoulay, M. N. Pollak, Cancer, obesity, diabetes, and antidiabetic drugs: Is the fog clearing? Nat. Rev. Clin. Oncol. 14, 85-99 (2017).

o
8
5
«
=}
®
8
a2
§
H
2
z
<
S
|
3

Pan et al.
Metabolites as frailty biomarkers in older adults
WWwW

.manaraa.com



https://doi.org/10.1073/pnas.2016187118

