S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



Nutrition, Metabolism & Cardiovascular Diseases (2022) 32, 743—-744

journal homepage: www.elsevier.com/locate/nmcd

Available online at www.sciencedirect.com

Nutrition, Metabolism & Cardiovascular Diseases

LETTER TO THE EDITOR

Leptin as a potential prognostic marker of the severity of COVID-19

infection in obese patients

Dear Editor,

We read with great interest the article “Obesity as a risk
factor for unfavorable outcomes in critically ill patients
affected by COVID-19” [1], and we believe this is an
important contribution toward understanding the rela-
tionship between the severity of the disease COVID-19 and
obesity. Although we agree on the apparent role of adi-
pokines, we believe that there is evidence suggesting that
leptin may have a significant role in the underlying
mechanisms of severe COVID-19 in obese patients due to
its important immunological function [1].

Since the onset of the COVID-19 pandemic, obesity has
been associated with poorer outcomes of COVID-19 in-
fections. A study by Biscarini et al. [2] identified this as-
sociation in the earlier times of the pandemic
(February—March 2020) by analyzing the data from 427
COVID-19 patients referred to a hospital in Italy and the
results showed that 33% of obese patients required
admission to ICU compared to 19% of nonobese patients.
Later on, Bellini et al. [3] analyzed a large population
registered in the Tuscany regional database and concluded
that there was an association between obesity and the risk
of hospitalization (RR 1.74, 95% CI: [1.56—1.97]). Further-
more, Zeng et al. [4] retrospective study of the Wuhan’s
inpatients’ data, revealed that an increased BMI positively
correlated with the severity of many symptoms such as
fever, dyspnea, and ground-glass opacity CT scan
(p < 0.05) with a hazard ratio (HR) of 2.54 for mortality
with COVID-19 in obese patients. Thus, the association
between obesity and unfavorable outcomes for COVID-19
patients appears to be robust across geography and it
stands even after adjusting the confounding variables such
as age, sex, and comorbidities.

Multiple other studies have further supported the as-
sociation between obesity and severity of COVID-19
infection but some studies suggest the role of adipokines
in this mechanism. Cai et al. [5] published a meta-analysis
including 46 articles where obesity was associated with a
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high risk of mortality (OR 1.61, 95% CI: [1.29—2.01]), hos-
pitalization (OR 1.72, 95% CI: [1.55—1.92]), and clinically
severe disease (OR 3.81, 95% CI: [1.97—7.35]) and suggested
that adipokines may have a role in this association as the
imbalance caused by the inflammatory status observed in
obese individuals may dysregulate the immune response
resulting in increased susceptibility to viral infections like
COVID-19. Particularly, leptin’s pro-inflammatory func-
tions, such as activation of M1 monocytes, may play an
important role in the cytokine storm related to COVID-19
aggravation, acute respiratory distress syndrome, and
multiple organ failure; especially in obese patients, whose
fat mass excess produce more leptin upon infection [6].

Hyperleptinemia is one of the clinical characteristics
associated with SARS-CoV-2 ventilated patients admitted
to ICU [7]. Van de Voort et al. [7] found that SARS-CoV-2
ventilated patients had higher levels of serum leptin
(p = 0.0007). Similarly, Wang et al. [8] reported increased
leptin levels, in patients with BMI >24, in both mild and
severe COVID-19 patients with the later group exhibiting
significantly higher levels. Notably, leptin levels are asso-
ciated with the immunologic abnormalities and systemic
pro-inflammatory state seen in COVID-19 patients [8]. The
finding of an increase in visceral fat in severe patients
compared to mild ones also suggests that the use of leptin
as a biomarker of inflammation could be useful to deter-
mine the risk of COVID-19 and its possible complications
even in patients with central obesity [9].

All these studies support the association of leptin and
severe COVID-19 in obese patients. However, many of
them have limitations such as limited medical resources
and sample sizes. Therefore, more research should be
conducted to further understand leptin’s role in severe
COVID-19 patients and maybe, in the future, use leptin as a
therapeutic target. Also, it is important to evaluate its
potential as a prognostic marker to anticipate complica-
tions of its release in obese patients. Finally, we emphasize
the importance of leptin as a molecule with diverse
immunological functions that can not only help address
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COVID-19 disease’s progression but also in ensuring the
development of effective vaccines for obese patients
whose elevated serum leptin levels could downregulate
antibody production and class switching [10].

Conflicts of interest
The authors declare no conflicts of interest.
References

[1] Rossi AP, Gottin L, Donadello K, Schweiger V, Nocini R,
Taiana M, et al. Obesity as a risk factor for unfavourable out-
comes in critically ill patients affected by Covid 19. Nutrition.
Metabol Cardiovasc Dis 2021 Mar;31(3):762—8. https://doi.
org/10.1016/j.numecd.2020.11.012. Available from: https://
www.ncbi.nlm.nih.gov/pmc/articles/PMC7677044/.

Biscarini S, Colaneri M, Ludovisi S, Seminari E, Pieri T,
Valsecchi P, et al. The obesity paradox: analysis from the
SMAtteo COvid-19 REgistry (SMACORE) cohort. Nutr Metabol
Cardiovasc Dis 2020;30(11):1920-5. https://doi.org/10.1016/j.
numecd.2020.07.047. Available from: https://pubmed.ncbi.
nlm.nih.gov/32988724/.

Bellini B, Cresci B, Cosentino C, Profili F, Bartolacci S,
Scoccimarro D, et al. Obesity as a risk factor for hospitalization
in COronaVirus Disease-19 (COVID-19) patients: analysis of
the Tuscany regional database. Nutr Metabol Cardiovasc Dis
2021;31(3):769—73. https://doi.org/10.1016/j.numecd.2020.11.
030. Available from: https://pubmed.ncbi.nlm.nih.gov/
33549434/.

Zeng ], Liu X, Wang S, Yang S, Jia W, Han K, et al. The associ-
ation between BMI and metabolically unhealthy status with
COVID-19 mortality: based on 3019 inpatients from Wuhan,
China. Nutr Metabol Cardiovasc Dis 2021;31(11):3219—26.
https://doi.org/10.1016/j.numecd.2021.07.030. Available from:
https://pubmed.ncbi.nlm.nih.gov/34629248|.

Cai Z, Yang Y, Zhang ]. Obesity is associated with severe disease
and mortality in patients with coronavirus disease 2019
(COVID-19): a meta-analysis. BMC Publ Health 2021 Dec;21(1).
https://doi.org/10.1186/s12889-021-11546-6. Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8334342/.
Guglielmi V, Colangeli L, D’Adamo M, Sbraccia P. Susceptibility
and severity of viral infections in obesity: lessons from influ-
enza to COVID-19. Does leptin play a role? Int ] Mol Sci 2021
Mar;22(6). https://doi.org/10.3390/ijms22063183. Available

2

3

[4

[5

[6

from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8003
928/#B150-ijms-22-03183.

7] Van der Voort PH, Moser ], Zandstra DF, Muller Kobold AC,
Knoester M, Calkhoven CF, et al. Leptin levels in SARS-CoV-2
infection-related respiratory failure: a cross-sectional study
and a pathophysiological framework on the role of fat tissue.
Heliyon 2020 Aug;6(8):e04696. https://doi.org/10.1016/j.heli-
yon.2020.e04696. Available from: https://www.ncbi.nlm.nih.
gov/pmc/articles/PMC7439829.

[8] Wang J, Xu Y, Zhang X, Wang S, Peng Z, Guo ], et al. Leptin

correlates with monocyte activation and severe condition in

COVID-19 patients. ] Leukoc Biol 2021 Jul;110(1):9—20. https://

doi.org/10.1002/JLB.5HI1020-704R.

Lacobellis G, Malavazos AE, Ferreira T. COVID-19 rise in

younger adults with obesity: visceral adiposity can predict the

risk. Obesity 2020 Oct;28(10):1795. https://doi.org/10.1002/
oby.22951. Available from: https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC7361935/.

[10] Schoeman D, Fielding BC. Leptin deficiency, caused by
malnutrition, makes you susceptible to SARS-CoV-2 infection
but could offer protection from severe COVID-19. mSphere
2021 May 12;6(3). https://doi.org/10.1128/mSphere.00031-
21. e00031-21. Available from: https://www.ncbi.nlm.nih.
gov/pmc/articles/PMC8125045/.

[9

Maria J. Baltodano-Calle®, Jhoanna S. Polo-Vasquez

Universidad Peruana Cayetano Heredia Facultad de Medicina, Lima,
Peru

Sociedad Cientifica de Estudiantes De Medicina Cayetano Heredia
(SOCEMCH), Lima, Peru

Alina Romani-Pozo, Diego Gutarra-Saldafia
Universidad Peruana Cayetano Heredia Facultad de Medicina, Lima,
Peru

Emilio Guija-Poma
Universidad de San Martin de Porres Facultad de Medicina Humana,
Centro de Investigacion de Bioquimica y Nutricion, Lima, Peru

*Corresponding author. Universidad Peruana Cayetano Heredia

Facultad de Medicina, Lima, Peru.
E-mail address: maria.baltodano@upch.pe (M.J. Baltodano-Calle)

3 November 2021
Handling Editor: A. Siani


https://doi.org/10.1016/j.numecd.2020.11.012
https://doi.org/10.1016/j.numecd.2020.11.012
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7677044/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7677044/
https://doi.org/10.1016/j.numecd.2020.07.047
https://doi.org/10.1016/j.numecd.2020.07.047
https://pubmed.ncbi.nlm.nih.gov/32988724/
https://pubmed.ncbi.nlm.nih.gov/32988724/
https://doi.org/10.1016/j.numecd.2020.11.030
https://doi.org/10.1016/j.numecd.2020.11.030
https://pubmed.ncbi.nlm.nih.gov/33549434/
https://pubmed.ncbi.nlm.nih.gov/33549434/
https://doi.org/10.1016/j.numecd.2021.07.030
https://pubmed.ncbi.nlm.nih.gov/34629248/
https://doi.org/10.1186/s12889-021-11546-6
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8334342/
https://doi.org/10.3390/ijms22063183
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8003928/#B150-ijms-22-03183
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8003928/#B150-ijms-22-03183
https://doi.org/10.1016/j.heliyon.2020.e04696
https://doi.org/10.1016/j.heliyon.2020.e04696
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7439829/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7439829/
https://doi.org/10.1002/JLB.5HI1020-704R
https://doi.org/10.1002/JLB.5HI1020-704R
https://doi.org/10.1002/oby.22951
https://doi.org/10.1002/oby.22951
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7361935/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7361935/
https://doi.org/10.1128/mSphere.00031-21
https://doi.org/10.1128/mSphere.00031-21
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8125045/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8125045/
mailto:maria.baltodano@upch.pe

