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Letter to the Editor
Authors’ response: metabolic and drug-based approach of obstructive
sleep apnea (OSA) patients with COVID-19
Dear Editor,

We have read with the great interest a letter to editor by
Machado et al. [1] which commented on our publications regarding
obstructive sleep apnea (OSA) and coronavirus disease 2019
(COVID-19) outcomes [2]. We agree with the statements from
Machado et al. in their letter which highlighted the relationship be-
tween hypoxemia and cytokine storm (CS), therefore suggesting
the use of continuous positive airway pressure (CPAP) as a non-
invasive ventilation (NIV) during the early course from COVID-19
[1]. However, we also must not forget the metabolic aspects from
OSA.

Most patients with OSA have other comorbid conditions, espe-
cially obesity, diabetes, and dyslipidemiawhich also contributed to
the severity and mortality outcomes from COVID-19, through the
dysregulation of renin-angiotensin system (RAS) and elevations
of angiotensin-converting enzyme (ACE) activity [2]. One of the
drugs commonly taken by those groups of patients is metformin.
Metformin helps in controlling blood glucose levels, lowering
low density lipoprotein cholesterol (LDL-C) levels, increasing
high density lipoprotein cholesterol (HDL-C), and also has
weight-reducing effects [3]. In case of COVID-19, metformin can
phosphorylate ACE2 which results in the decreased binding be-
tween ACE2 and SARS-CoV-2 receptor binding domain (RBD),
thus reducing SARS-CoV-2 infectivity [4]. Moreover, metformin
can also inhibit inflammatory response which could contribute
to the CS through activation of AMP-activated protein kinase
(AMPK) [4]. Therefore, the use of metformin drugs in patients
with OSA, particularly in those who also have obesity, diabetes,
and dyslipidemia is highly encouraged.

Besides the use of CPAP to prevent hypoxemia for patients
with OSA during the early course of COVID-19, the use of anti-
inflammatory drugs, such as ivermectin, which is given during
the late course of the disease before multi-organ failure happened
is also strongly suggested for further controlling the CS. Ivermectin
can reduce the levels of IL-1, IL-6, and TNF-a, cytokines which are
commonly elevated in severe COVID-19 patients, and also suppress
the translocation of lipopolysaccharide (LPS)-induced nuclear
factor-kappa B (NF-kB) translocation, therefore preventing the clin-
ical deterioration and reducing the mortality rate from COVID-19
[5]. Together with SARS-CoV-2 vaccine prioritization for people
with OSA, this approach we offered may help in reducing the
burden from COVID-19 in those groups of people.
https://doi.org/10.1016/j.sleep.2021.06.013
1389-9457/© 2021 Elsevier B.V. All rights reserved.
Funding

None.

Acknowledgment

None.

Conflict of interest

None.
The ICMJE Uniform Disclosure Form for Potential Conflicts of In-

terest associated with this article can be viewed by clicking on the
following link: https://doi.org/10.1016/j.sleep.2021.06.013.
References

[1] Machado C, Brock B, Machado Y, et al. An early prevention of hypoxemia in
COVID-19 patients complaining obstructive sleep apnea. Sleep Med 2021;85:
322. https://doi.org/10.1016/j.sleep.2021.05.045.

[2] HariyantoTI, KurniawanA.Obstructive sleepapnea (OSA)andoutcomes fromcoro-
navirus disease 2019 (COVID-19) pneumonia: a systematic review andmeta-anal-
ysis. Sleep Med 2021 Jun;82:47e53. https://doi.org/10.1016/j.sleep.2021.03.029.

[3] Solym�ar M, Ivic I, P�ot�o L, et al. Metformin induces significant reduction of body
weight, total cholesterol and LDL levels in the elderly - a meta-analysis. PloS One
2018 Nov 26;13(11):e0207947. https://doi.org/10.1371/journal.pone.0207947.

[4] Hariyanto TI, Kurniawan A. Metformin use is associated with reduced mortality
rate from coronavirus disease 2019 (COVID-19) infection. Obes Med 2020
Sep;19:100290. https://doi.org/10.1016/j.obmed.2020.100290.

[5] Hariyanto TI, Halim DA, Rosalind J, et al. Ivermectin and outcomes from Covid-19
pneumonia: a systematic review and meta-analysis of randomized clinical trial
studies. Rev Med Virol 2021 Jun 6:e2265. https://doi.org/10.1002/rmv.2265.
Timotius Ivan Hariyanto
Faculty of Medicine, Pelita Harapan University, Boulevard Jendral

Sudirman Street, Karawaci, Tangerang, 15811, Indonesia

Andree Kurniawan*

Department of Internal Medicine, Faculty of Medicine, Pelita Harapan
University, Boulevard Jendral Sudirman Street, Karawaci, Tangerang,

15811, Indonesia

* Corresponding author.
E-mail address: andree.kurniawan@uph.edu (A. Kurniawan).

9 June 2021
Available online 24 June 2021

https://doi.org/10.1016/j.sleep.2021.06.013
https://doi.org/10.1016/j.sleep.2021.05.045
https://doi.org/10.1016/j.sleep.2021.03.029
https://doi.org/10.1371/journal.pone.0207947
https://doi.org/10.1016/j.obmed.2020.100290
https://doi.org/10.1002/rmv.2265
mailto:mailtofzhxjtumailxjtueducn
http://crossmark.crossref.org/dialog/?doi=10.1016/j.sleep.2021.06.013&domain=pdf
www.sciencedirect.com/science/journal/13899457
www.elsevier.com/locate/sleep
https://doi.org/10.1016/j.sleep.2021.06.013
https://doi.org/10.1016/j.sleep.2021.06.013

