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FEASIBILITY AND SAFETY OF FUNCTIONAL ELECTRICAL STIMULATION IN COVID-19 CRITICALLY ILL PATIENTS

Samantha Torres Grams, Wesla Neves da Silva Costa, Leandro Teixeira Saraiva, Mariane Tami Amano, Wellington Pereira Yamaguti
Hospital Sírio-Libanês, Brazil. 

BACKGROUND
Patients with severe COVID-19 develop early muscle wasting and decreased
muscle strength during ICU stay. In a previous study, the loss of muscle mass
reached a reduction of 30% in ten days of hospitalization, with expressive
reduction of muscle strength of 22%.1

In other critical care patients, the role of early rehabilitation is well established.
Among the available therapeutic resources, the electrical stimulation has been
used as an adjunct strategy to preserve muscle strength, with the potential
benefit of preserving muscle mass.2,3 However, in severe COVID-19, these effects
as well as the feasibility and safety, are still unknown.

OBJECTIVE
The aim of this study was to investigate the feasibility and safety of a functional
electrical stimulation protocol in COVID-19 critically ill patients with sepsis or
septic shock to prevent muscle wasting and strenght loss.

METHODS
We studied 19 subjects who met the inclusion criteria as follows: (1) patients
admitted to ICU diagnosed with COVID-19 with sepsis or septic shock; age 18
years old; (2) BMI 35 kg/m2; (3) without diagnosis of neuromuscular diseases,
diabetic polyneuropathy and cardiac pacemaker; (4) without skin lesions,
infection or trauma in lower limbs; (5) able to walk independently or with the
assistance of auxiliary devices prior to hospitalization; (6) immobilization
period without walking of up to 7 days; (7) with no current use of
neuromuscular blockers and without imminent risk of death within 48 hours.

This was a randomized, controlled and single-blind clinical trial. The patients
admitted to the ICU, after clinic stabilization, were randomly assigned to
experimental (n = 9) or sham (n = 10) groups, and were invited to participate in
40 minute sessions, for 7 consecutive days.

RESULTS

Figure 1. Placement of electrical stimulation electrodes on the thigh.
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CONCLUSION
The functional electrical stimulation protocol seems to be feasible and safe in
COVID-19 critically ill patients.Seventy eight percent of the patients in the experimental group, and 80% in the

sham group completed at least 85% of the scheduled sessions, without
differences between groups (p > 0.05).

A total of 56 sessions were performed in the experimental group. Effective
muscle contraction occurred in 98.21% of the sessions.

There were no significant changes in temperature in the experimental group (p
> 0.05). No patient presented asynchrony, arrhythmia, pain or burn. One patient
had fatigue in a single session.

To determine the eletrical stimulation feasibility, we examined the percentage of
patients who completed at least 85% of the sessions and the number of
sessions where muscle contractions were observed. To determine its safety, we
evaluated cardiorespiratory variables, temperature, pain, fatigue and burn.

The electrical stimulation was applied in the vastus
medialis and vastus lateralis muscles in each lower limb,
with frequency of 100 Hz, pulse duration of 350 s, at
intervals of 6 s, separated by 12 s off, thus eliciting a total
of 120 contractions per session.

Among the criteria of clinical stability for not performing
or interrupting the electrical stimulation session, we
highlight: high doses of inotropics; MAP < 65 mmHg; HR
> 140 bpm or < 50 bpm; arrhythmias; patient-ventilator
asynchrony; SpO2 < 88% refractory to O2
supplementation; FiO2 > 70%; prone positioning and
ECMO.

Figure 2 Heart rate and mean arterial pressure responses during FES for all the experimental group 
patients.

Figure 3 Respiratory rate and SpO2 responses during FES for all the experimental group patients.


