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We read with great enthusiasm the recent article by Daynes et al. highlighting the
encouraging outcomes of COVID-19 rehabilitation (Daynes et al. 2021). Indeed, results
for exercise capacity, health related quality of life, anxiety, and depression seemed to
improve following 6 weeks of rehabilitation. In chronic respiratory diseases, such as chronic
obstructive pulmonary disease (COPD), respiratory rehabilitation (RR) has demonstrated
benefits both in terms of respiratory symptoms (Ward et al. 2020) and mental health
(Gordon et al. 2019). RR centers are the cornerstone of patient management (Ward et al.
2020). In spite of the known benefits of RR, in reality, patients are not as likely to attend, and
complete RR as required. Transportation, hospital capacities, and staffing issues are often
overlooked as impediment factors in RR compliance. In fact, some studies have shown
that the most common barrier to participation in RR is insufficient transportation to and
from hospital-based programs (Wadell et al. 2013; Thorpe et al. 2012). In 2015, the official
ATS/ERS Policy Statement on Enhancing Implementation noted that further barriers to
RR were highlighted in the delivery of RR (Rochester et al. 2015). Health professionals,
payers, patients, and caregivers lack awareness and knowledge of the benefits of RR; the
optimal use of RR by suitable patient populations (Jones et al. 2014); and limited training
opportunities for RR providers. The use of telerehabilitation is another potential method to
overcome the limitations of traditional hospital-based RR (Salawu et al. 2020; Sivan et al.
2020). Using information and communication technologies to provide clinical rehabilitation
services over the internet has been classified as telerehabilitation (Kairy et al. 2009). In
2021, it was reported that during the treatment of chronic COPD, the need for continuous
treatment and care, and the high costs of medications and RR services led to a heavy
financial burden for patients and their families. In contrast, the stress and concern caused
by the inability to receive medication and to participate in RR worsened the condition.
As a result, RR is often not continued by patients and their families (Sami et al. 2021). A
Canadian Economic Analysis, published in 2010, showed that normal care plus RR is 27%
more effective than usual care, with incremental cost-effectiveness ratios of Canadian dollar
(CAD) 27,924 per additional quality-adjusted life-year gained. The authors also reported
that, over a 10-year period, if COPD patients were only treated in moderate and severe
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cases, then 1505 additional people would receive RR treatment in Canada at an added cost
of CAD 1.8 million per year. In the case of a 25% increase in COPD patients needing RR,
the cost would rise to CAD 33.9 million. The additional annual cost for all individuals with
COPD (100% treatment) who require RR would be CAD 168 million (CADTH 2010).

The novel Coronavirus-19 (COVID-19) pandemic mainly affects the respiratory tract.
Older adults with comorbid conditions are particularly vulnerable. Post-intensive care
syndrome (PICS) is more likely to develop in patients weaned from mechanical ventila-
tion. COVID-19 is an infectious disease responsible for several symptoms, such as fever,
tiredness, dry cough, difficulty breathing, pneumonia, and respiratory failure (Velavan and
Meyer 2020). Even if the most infected patients recover from the disease without specialist
treatment, the remaining population, especially those with underlying comorbidities, tend
to develop difficulty in breathing. This condition progresses from mild to severe, and
eventually results in critical case diagnosis. Generally, critical cases who develop an acute
respiratory distress syndrome (ARDS) are sent to intensive care units (ICU). Because of
the severity of lung damage and because of the common phylogenetic association with
coronaviruses, COVID-19 was renamed severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) (Jiang et al. 2020). In the worst-case scenario, patients evolve towards
respiratory failure due to lung deterioration, and if they survive, can cause long-term lung
failure (Xu et al. 2020). The major sequelae caused by the virus increase the need for respi-
ratory rehabilitation for SARS-Cov-2 survivors. Moreover, even patients from the general
population who did not require an ICU stay may also need respiratory rehabilitation. This
results from the fact that more than half of the patients with pneumonia presented with
bilateral multifocal lung lesions, such as ground glass and linear opacities, adjacent pleura,
or interlobular thickening (Xu et al. 2020). Although not evaluated, some suggestions of
home respiratory rehabilitation programs for patients in quarantine have been proposed,
with the use of connected and developed technologies for rehabilitation guidance (Zhao
et al. 2020).

All aspects of health care delivery have been greatly affected by the COVID-19 pan-
demic. A number of changes have been implemented to rules, regulations, and reimburse-
ment policies in order to protect health care workers and patients from the transmission of
the disease (Centers for Medicare and Medicaid Services 2020). Numerous organizations
have expanded their resources and advice for the implementation of telerehabilitation
services as a reaction to this new landscape of medical practice, including the American
Physical Therapy Association, Australian Physiotherapy Association, and Italian Physio-
therapy Association. Physical therapy services were deemed essential by federal, state,
and local authorities during the pandemic, as reported in the Report from the American
Physical Therapy Association published in June 2020 (American Physiotherapy Association
2020). Yet, many physical therapists have actively curtailed their hours to “flatten the
curve” of the pandemic by reducing patient contact time. In the midst of a pandemic, the
American Physical Therapy Association recommends video conferencing to allow physical
therapists to communicate directly with clients. Since patients with COPD are especially
susceptible to severe COVID-19 complications, in-person RR should not take place during
the pandemic except in exceptional cases (Lippi and Henry 2020; Zhao et al. 2020). It may
be possible to conduct in-person RR only when COVID-19 has a low community spread.
It is recommended to wear acceptable personal protective equipment (PPE) at all times
for those physical trainers who will have to provide care in person during the pandemic.
Numerous respondents commented that their PPE supplies were inadequate despite these
recommendations.

Mobile health technologies have demonstrated some positive possibilities for respira-
tory disease rehabilitation (MacKinnon and Brittain 2020), and the technologies proposed
might be useful as a support mechanism for survivors of SARS-CoV-2. Due to telerehabili-
tation’s high cost, it is important to make sure that it is implemented according to sound
clinical policy decisions and high-quality evidence. Telerehabilitation holds great potential
as a “therapeutic” tool for a large number of COPD patients during and after the COVID-19
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pandemic, if these challenges can be overcome (Burkow et al. 2015). Telerehabilitation is
underfunded in most jurisdictions. These programs need funding in order to develop a
solid foundation of evidence for their use and to sustain the treatment in the community. In
the past, most insurers around the world would reimburse PR for outpatient rehabilitation
but not telerehabilitation prior to the COVID pandemic (Garvey et al. 2018; Bierman et al.
2018). The uptake of telerehabilitation in US health care systems has been constrained by
variations and restrictions in state regulations and reimbursement policies of private and
Medicare insurers, according to a 2018 report by Bierman et al. 2018. Telerehabilitation
could be used in the community more often if funding was provided for the technology.
However, these technological developments would not provide sufficient medical benefits
for the most severe SARS-CoV-2 patients who have been subjected to mechanical venti-
lation in ICU. Even if recommendations exist for respiratory physiotherapy for patients
hospitalized in ICU with invasive mechanical ventilation (Lazzeri et al. 2020), there is still
no consensus or guidelines on the best rehabilitation procedures for survivors following
treatment in ICU. As more patients recover from COVID-19 and are stable enough to enter
post-acute rehabilitation care, nursing homes are declining to admit these patients because
of their inability to provide efficient care in a safe environment. Due to decreased Medicare
revenues and increased costs related to managing patients with COVID-19, some nursing
homes are facing bankruptcy (Grabowski and Mor 2020). There is an urgent need for
the rehabilitation of survivors in specialized centers; however, specialized rehabilitation
establishments already lack reception capacities and have long waiting lists.

Moreover, rehabilitation medicine has a holistic dimension that is essential for SARS-
Cov-2 survivors who may have problems with sarcopenia, usually as a consequence of
hospitalization in ICU (Gropper et al. 2019). Sarcopenia development in SARS-Cov-2
survivors may be of multifactorial origin and could include neuromyopathy, muscular
dysfunction linked to respiratory failure, neurological damage specific to the virus (neu-
rotropism), cardiovascular disorders (endothelitis), undernutrition, or common frequent
comorbidities recorded in the most vulnerable SARS-CoV-2 elderly patients (e.g., obesity,
diabetes) (Cruz-Jentoft and Sayer 2019). Finally, the overall functional dimension of physi-
cal and rehabilitation medicine is useful for SARS-CoV-2 survivors. Despite global efforts
to limit the spread of the SARS-CoV-2, we draw attention towards the need to plan for
optimal respiratory and general rehabilitation of SARS-CoV-2 survivors. The next major
problem related to infection rate of the pandemic might be a shortage of respiratory reha-
bilitation centers, which may also collaterally affect patients with other chronic respiratory
diseases. In response to the COVID-19 pandemic, RR has undergone dramatic changes.
Some of these changes are practical venue changes and increased use of telerehabilita-
tion. In addition to revealing longstanding structural barriers to RR, the pandemic has
highlighted the lack of funding, resources, and healthcare professionals, which have been
exacerbated by COVID-19. This has been compromised further by the economic burden of
the pandemic, shortages of healthcare staff and equipment, and diminished hospital and
healthcare facilities.
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