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ince its outbreak in December 2019, numerous cases of patients diagnosed with coronavirus disease-19 (COVID-19)
who deteriorated to severe respiratory failure and required mechanical ventilation, have been described and characterized
[1,2]. With the progression to chronic critical illness, many
patients remained dependent on mechanical ventilation and required weaning and rehabilitation [3,4].
The Department of Respiratory Care and Rehabilitation at
Sheba Medical Center serves as a national ventilator weaning
facility, providing a multi-professional, comprehensive bundle
of care, including weaning from mechanical ventilation and respiratory and general rehabilitation for tracheostomy-ventilated

patients. With 20 years of experience, the success rate for weaning from mechanical ventilation is above 90% annually.
During early 2020 at the beginning of the COVID-19 outbreak, the department was divided into two units; one unit
continued to serve the non-COVID-19 patients. The other unit
(10 beds) was dedicated for COVID-19 patients who were still
positive for the virus and followed environmental and personal
protection guidelines.
We present our experience with ventilator weaning of
COVID-19 patients in a dedicated facility.

This retrospective cohort study comprised 18 patients hospitalized in a COVID-19 dedicated ventilator weaning unit. Patients
were admitted from COVID-19 intensive care units (ICUs) after
a failed weaning attempt or a medical assessment by the treating
physician, who determined that the patient required a prolonged
weaning process. All patients were COVID-19 polymerase
chain reaction (PCR) positive, tracheostomized, and off intravenous vasopressors, sedation and paralyzing agents. By reviewing the electronic medical records, we collected demographic,
clinical, and outcome related data for all patients. Quantitative
variables are summarized both as mean ± standard deviation
(SD) and median with inter-quartile range (IQR). Qualitative
variables are presented as proportions. Statistical analyses
were conducted with RStudio©. using a Fisher’s exact test for
categorical data and Mann-Whitney test for continuous data.
A P value < 0.05 was considered statistically significant.

Our study covered the period from 6 April to 19 May 2020, the
first COVID-19 wave in Israel. Eighteen patients were hospitalized in the unit with an average age of 58 ± 17 years. Males
comprised 83% of study participants, 44% were considered

obese (body mass index [BMI] > 30). Only one patient had
ultrasonographic evidence of deep vein thrombosis; however,
most of the patients were under therapeutic dosage of anti-coagulation. Delirium and severe neuromyopathy were prevalent
with most of the patient receiving opioids and anti-psychotics.
In all, 88% (16/18) of the patients were weaned and underwent decannulation. The average number of days spent in our
department was 12, of which 4.75 on average were dedicated to
weaning and 5.5 were dedicated to the decannulation process.
Patient characteristics and outcomes are detailed in Table 1 and
Table 2. None of the parameters in Table 1 showed a statistically
significant correlation with time to weaning from mechanical
ventilation or with the time to decannulation.
Most of the patients who were decannulated (14/16) were
transferred to another inpatient rehabilitation department, while
two were discharged home for ambulatory rehabilitation. However, two patients deteriorated and were re-admitted to the ICU. One
of them was an 80-year-old male with septic shock who required
vasopressors. The other was a 33-year-old male with pulmonary
GVHD following bone marrow transplantation, who developed
invasive pulmonary aspergillosis during the course of treatment.

COVID-19 patients who require mechanical ventilation have
an estimated 25–50% mortality rates [5-7]. We describe a small
cohort of COVID-19 ventilated patients with severe chronic
critical illness who were successfully weaned from mechanical
ventilation. Of the patients who were hospitalized in our department, 88% were weaned from mechanical ventilation and decannulated in a median time of 10 days, which in our experience
is considered rapid. Despite the low number of patients in our
study, there are several clinical observations of note regarding
population characteristics, rehabilitation process and outcomes.
Weaning from mechanical ventilation is an individualized
process in which a gentle balance between respiratory system

load and capacity must be achieved [8]. The weaning process
involves gradual tapering of mechanical ventilation while addressing medical, psychological, physical, and nutritional aspects of patient care.
Rehabilitation, and especially respiratory rehabilitation, requires physical contact and personal communication with the
medical staff, the patients, and their families. Achieving this balance with maximal personal and environmental protection made
this contact cumbersome and laborious, and required changing
our typical practice. For example, we used remote audiovisual
communication and closed suction systems.
Most of the patients in our cohort were weaned despite ongoing respiratory load and systemic inflammation primarily due to
COVID-19 infection, as demonstrated by hypoxemia, elevated
inflammatory, and coagulation markers (e.g., CRP, D-dimer)
and an abnormal chest X-ray. Notably, several factors contributed to the respiratory burden in this cohort of patients, including severe neuromyopathy, protein malnutrition, delirium, and
agitation. Neuromyopathy was prevalent and required intensive
nursing care, intense respiratory physiotherapy, and cough assistance. Compared to our experience with non-COVID-19
patients, we had the impression that the neuromyopathy in
COVID-19 patients was severe, as defined using the Medical Research Council Manual Muscle Testing scale as muscle
strength equal to or below 3 out of 5, and even mandating the
consideration of Guillain-Bare syndrome in a few of our patients [9]. Severe delirium and agitation was also common, as
evident by the high doses of opioids and anti-psychotics. Consequently, most patients required further inpatient rehabilitation.
We speculate that part of the reason for the severe neuromyopathy was due to the need for high doses of glucocorticoids,
opioids, sedation, and paralyzing agents used in the acute phase.
However, compared to our experience from non-COVID19 patients, this mechanism explains only part of the neurological
deficits observed in these patients [10].
Older age, obesity, and diabetes were common in our cohort, as is described in the published epidemiology of severe
COVID-19 patients [5,11]. Excluding smoking status [12,13],
these patient characteristics are similar to the patient population
admitted to our non-COVID-19 department. As expected, the
time until decannulation in obese patients was longer, although
statistically insignificant (data not shown). This finding may be
explained by the presence of obstructive sleep apnea, obesity
hypoventilation syndrome [14], and additional co-morbidities
in these patients.
We speculate that the accelerated weaning and decannulation in these patients was at least partly due to the policy of
early tracheostomy established in the course of the outbreak.

One might suggest that in different circumstances these patients
would have been weaned during their ICU stay without needing
tracheostomy. Taken together we suggest that an accelerated rehabilitation department should be established in countries with
early tracheostomy policy for reducing days of medical ventilation and complications [15].

Further large-scale studies are indicated to assess the cost-effectiveness of dedicated COVID-19 departments for ventilator
weaning and rehabilitation.

