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Remote ischemic preconditioning: Lung protection in the time of a pandemic?

Dear editor,

Since the end of 2019 a novel virus, severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2), causing severe acute respiratory
syndrome (ARDS) has expanded throughout the globe, presenting an
unprecedented strain on health-care resources. Despite a rapid response
by the scientific community, the identification of effective novel or
repurposed drugs for prevention and treatment has been challenging. In
a recent issue, Zheng et al. reported the results of a meta-analysis of 10
clinical trials evaluating the effects of remote ischemic preconditioning
(REIP) over post-surgical lung injury [1]. They concluded that REIP
successfully reduced intensive care unit stay and mechanical ventilation
time, while also reducing serum concentrations of inflammatory cyto-
kines and oxidative stress [1]. Could REIP be repurposed in an attempt
to attenuate the severity of SARS-CoV-2 induced ARDS?

The pathophysiology of SARS-CoV-2 induced ARDS is still being
elucidated. Evidence suggests that a cytokine storm may be partially
driving uncontrolled pulmonary inflammation and likely contributing
to severe lung injury, multi-organ failure and high mortality in SARS-
CoV-2 infection [2]. In previous studies, tumor necrosis factor, vascular
endothelial growth factor, Interleukin (IL)-6 and IL-8 have been pro-
posed play important roles ARDS, but the role of immunotherapy in the
management of the SARS-CoV-2 remains unclear. Furthermore, the
diverse signals that regulate lung injury, the complex roles of the im-
mune response in balancing repair versus injury, and the absence of a
specific antiviral therapy, all suggest that targeting a single molecular
pathway may be insufficient in attenuating disease severity.

Overall, REIP is able to attenuate pro-inflammatory responses, up-
regulate anti-inflammatory signals, reduce oxidative stress, regulate the
expression of genes that are conductive to tissue repair, among other
effects [3]. Therefore, REIPs protective effects in conditions other than
ischemic-injury have also been studied. Accumulating clinical and ex-
perimental evidence suggests single or repeated “dose” REIP could be
utilized as a non-invasive, inexpensive and efficient adjunct therapeutic
intervention method for multi-organ protection, based on pleiotropic

effects that harness endogenous protective mechanisms [3].
Although Zheng et al. did not find a significant effect over IL-6, IL-8

or ventilation/oxygenation parameters, recent clinical studies have
shown promising findings. In a randomized trial including 216 patients
undergoing elective thoracic pulmonary resection under one-lung
ventilation, REIP increased PaO2/FIO2 post-operatively, reduced serum
levels of IL-6 up to 48 h after the procedure, and reduced the incidence
of acute lung injury and hospital stay [4]. One randomized trial of
people undergoing pulmonary lobectomy showed that REIP improved
PaO2/FiO2 throughout the 24-hour post-operative period, while also
decreasing exhaled breath 8-isoprostane levels and other markers of
oxidative injury [5].

Considering the evidence supporting clinically significant lung
protection involving the regulation of mechanisms that are thought to
be key in the relevant pathophysiology, REIP should be investigated as
a possible therapeutic strategy in SARS-CoV-2-associated ARDS. It is a
safe and tolerable intervention that has been widely studied in trials
involving populations requiring mechanical ventilation and intensive
care unit management. It is not known to have systemic side effects or
to adversely affect pharmacodynamics, and it could be offered as an
adjunctive therapy to other experimental drug interventions.
Nonetheless, to the best of my knowledge, REIP has not been previously
examined in clinical studies of infectious processes. Any study involving
REIP in SARS-CoV-2-associated ARDS should therefore carried out in
the context of an ethically reviewed clinical trial.
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