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COVID-19 also described as novel Coronavirus infection 2019 by 
the World Health Organization (WHO), COVID-19 is a respiratory 
tract contamination brought about by SARS-CoV-2, a coronavirus. 
Coronavirus first showed up in Wuhan region of China in the 
late December 2019 The first case in Turkey was distinguished 
on March eleventh, 2020. The WHO proclaimed COVID-19 
as a pandemic on March twelfth, 2020. The aim of pulmonary 
rehabilitation in COVID-19 patients is to improve manifestations 
of dyspnea, mitigate anxiety, decrease complications, limit 
disability, safeguard function and improve quality of life [1]. 
Pulmonary recovery ought to be custom fitted to every individual 
patient. Pulmonary rehabilitation’s definition, as adapted from 
the American Thoracic Society/European Respiratory Society, 
is comprehensive intervention dependent on a careful patient 
evaluation followed by understanding custom fitted treatments 
that incorporate, however are not restricted to, exercise training, 
education, and conduct change, intended to improve the physical 
conditions of individuals with respiratory ailment [2]. Coronavirus 
patients will frequently give prior comorbidities and this must be 
thought about in the restoration plan for the patient (Figure 1).
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Outpatient mild disease management
Mild disease is characterized as gentle side effects without 
pneumonia appearances on imaging [3]. Rehabilitation for 
gentle illness can be overseen in the outpatient setting utilizing 
telemedicine [4]. In mellow sickness, pulmonary recovery 
might be thought of and incorporate training, airway clearance 
techniques, physical exercise, breathing activities, and anxiety 
management. Refer to the image below for details (Figure 2).

Specifically, sufficient dealing with and removal of corporal liquid 
ought to be practiced in home establish pulmonary recovery units. 
Patients ought to be told to cover nose and mouth with tissue 
when coughing or sneezing with the quick disposal of the tissue. 
Expectorant hygiene into a closed holder ought to be reinforced 
to forestall aerosolization of sputum. Hand cleanliness with hand 
washing subsequent to having contact with respiratory emissions 
and contaminated items/materials ought to be stressed. Patients 
should be instructed on the clinical course of COVID-19 and with 
individualization dependent on persistent comorbidities of the 
patient [5]. The patient, including asymptomatic relatives, might 
be directed to wear masks; (2) Sars-CoV2 has a high transmission 
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respiratory rate> 30 times/minutes, oxygen saturation at rest 
<93%, or PaO2/FiO2<300 mmHg. These individuals require 
hospitalization and continuous monitoring.

Pneumonic recovery during intense administration of COVID-19 
ought to be viewed as whenever the situation allows and is 
summed up in Figure 3 given below. In acute aggravation of 
chronic lung conditions, pulmonary rehabilitation brings about 
moderate to huge impacts on wellbeing related personal 
satisfaction and exercise capacity [11]. Overall, pulmonary 
recovery in acute disease gives off an impression of being 
protected with no expanded mortality [12] and can be safely 
executed for COVID-19 [13].

Rehabilitation interventions during 
acute hospitalization
Early pulmonary rehabilitation and mobilization in the ICU might 
be approached with mindful thought and ought not to happen 
to the detriment of medical care worker safety [14]. SARS-CoV2 
aerosolizes during methods and in ICU environments [15]. To 
save individual protective equipment and given the flawed 
result of early assembly in the ICU, early preparation by extra 

rate and a long asymptomatic prodromal stage with a scope of 
2-14 days and a mean of 3-7 days [6]. Mathematical demonstrating 
shows that using mask with 50% compliance during a viral flare-
up can control the spread with a 50% lessening in pervasiveness 
and 20% abatement in aggregate frequency.

Breathing activities might be utilized at this stage. Diaphragmatic 
breathing includes training the patient to dominatingly engaging 
the diaphragm while limiting the activity of extra muscles [7]. 
Nasal inspiration ought to be urged to encourage in order to 
facilitate recruitment of diaphragm and enhance humidification 
[8]. Active abdominal muscle contraction ought to be utilized 
toward the end of expiration to increase the abdominal pressure 
and push the diaphragm up to a more good length-tension 
[9]. Yoga and specifically Viniyoga arranges breathing with 
arm lifts or body situating during the inspiratory or expiratory 
stage. Pranayama, Tai Chi [10], and singing additionally utilize 
coordinated breathing methods.

Acute inpatient management
Moderate to extreme malady is characterized as indicative 
patients with or moving toward respiratory distress with 

 

Figure 1 Factors to consider in creating a rehabilitation plan for survivors of COVID-19.

Figure 2 Outpatient mild disease management.
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recovery staff isn't suggested in the ICU and might be a thought 
by committed ICU staff. Respiratory muscle weakness from 
diaphragm proteolysis may happen after delayed mechanical 
ventilation 18 and inspiratory muscle training may happen during 
weaning preliminaries with a skilled respiratory therapist [16,17]. 
Inception of pulmonary restoration in the inpatient setting ought 
to happen in light of wellbeing rules. Around 3% to 5% of in any 
case healthy patients can advance inside 7 to 14 days of disease 
to extreme or even critical conditions. Therefore, initial intensity 
of any physical activity ought to be reviewed and drawn nearer 
with alert and observing. Rejection measures incorporate the 
accompanying:

1. Temperature of the body > 38.0°C;

2. Introductory diagnosis time or manifestation beginning ≤ 3 days; 

3. Initial beginning of dyspnea ≤ 3 days; 

4. Chest picture progression inside 24 to 48 hours > 50%; 

5. SpO2 ≤ 90%; 

6. Blood pressure <90/60 mmHg or > 180/90 mmHg;

7. Respiratory rate > 40 times/min;

8. Pulse <40 beats/min or > 120 beat/min; 

9. New beginning of arrhythmia and myocardial ischemia;

10. Level of consciousness altered.

Physical exercise is a core part of pulmonary recovery and may 
begin with bed mobility in the much deconditioned patient to 
strolling in the mobile patient. Rehabilitation mediation should 
target SpO2 > 90% with titration of supplemental oxygen to 
keep up target saturation. Pause in action ought to happen if 
SpO2 dips under objective or Borg scale dyspnea score > 3 with 
thought of breathing strategy like pursed lip breathing with 
resumption of activity intercession once SpO2 comes to target 
[18]. Pursed lips breathing is performed via nasal inspiration 
followed by expiratory blowing against pursed lips to diminish 
airway breakdown, decrease respiratory rate and dynamic 
hyperinflation during exercise with the point of a general 
increment in the endurance [19]. Oxygen supplementation has 

additionally been effectively utilized during exercise training to 
help unload the muscles of respiration. Pulmonary rehabilitation 
or breathing activities ought to be halted if SpO2 doesn't recoup 
and the patient can't keep up Borg scale dyspnea score <4, with 
rest and oxygen supplementation. Recovery activities ought to 
likewise stop for chest pain, palpations, and dizziness. The Borg 
Scale is an approved and simple to utilize apparatus for patients 
to self-screen respiratory exertion with a nearby connection 
between the greatness of respiratory exertion and the power of 
dyspnea [20]. 

ACBT uses cycles and combination of airway clearance procedures 
to ventilate clogged lung segments [21]. No particular strategy 
has discovered to be better than over others and should be 
construct on training and expertise [22]. Autogenic drainage is 
a typical method that uses a blend of the maneuver’s to activate 
and bring together discharges with short breaths to gather 
emissions in peripheral airway, trailed by ordinary breaths to 
gather discharges into the intermediate airway, and full deep 
breaths and huff cough to expel the secretions out [23].

Use of airway clearance techniques (ACT) can essentially lessen 
the requirement for ventilatory help, long periods of mechanical 
ventilation and hospitalization. ACT intend to help airway 
clearance by moving bodily fluid in a cephalic bearing from the 
peripheral to upper airway route, advancing the enlistment of 
lung volume, and wiping out bodily fluid by cough or forced 
expectoration.6 Physical exercise is a foundation of pulmonary 
rehabilitation and has been appeared to encourage airway 
clearance. In acute stages, early mobilization and physical 
exercise are liked and more compelling than bodily fluid clearance 
procedures and mucus removing/clearing techniques ought not 
to be utilized alone or overshadow physical movement.

Lung volume enlistment maneuvers incorporate air stacking and 
glottis holding. Air stacking includes conveyance of air through 
Ambu bag [24]. Glossopharyngeal breathing is a type of positive 
pressure breathing strategy that can be utilized to help failing 
respiratory muscles and increases tidal volume. It includes 
progressive breathe in of boluses of air and driving them into the 
lungs [25]. The 3-second breath hold is a technique for ventilating 
obstructed lung portions. A pause for 3 seconds takes into 

Figure 3 Acute inpatient management.
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account Pendelluft stream where air moves from unhindered 
districts to the deterred locales of the lung [26].

Constrained expiration maneuvers like the huff cough can be 
utilized to impel secretions. huff cough is performed with an open 
glottis where equivalent pressure point dynamic compression of 
the airway routes makes an expansion in the linear speed of the 
expiratory airflow and drives emissions. Starting a constrained 
expiration at a low lung volume moves the equivalent pressure 
points to the periphery and the small airways. A constrained 
expiration from a high lung volume will move the equivalent 
pressure point halfway towards the enormous focal airway 
[27]. Body posture assumes a significant part in respiratory 
function and patients can be urged to participate in erect 
head and neck positioning during respiratory treatment and 
consistently whenever the situation allows. External vibration 
if accessible might be applied with oscillation frequencies 
under 17 Hz to improve mucociliary clearance. Positioning is 
efficacious, easy, and simple to accomplish [28]. Positioning 
might be ideal over different strategies like postural drainage 
given the pathophysiology of COVID-19 and the observed V/Q 
mismatch [29,30]. Sitting and standing are the favored situations 
in non-critically sick patients to amplify lung work including FVC, 
increase lung compliance and elastic recoil, and shift mediastinal 
structures, and supply mechanical advantage in constrained 
expiration [31]. Directed positioning might be utilized to improve 
ventilation, perfusion, oxygenation and mobilization of emissions 
in explicit lung areas of combinations through gravity. Perfusion 
is more prominent to the dependent lung portions in all positions 
[32]. Preferential ventilation changes dependent on position. 
Two minutes in each position while taking part in breathing 
activities might be adequate to ventilate/perfuse focused on lung 
segments. Recounted proof in clinics proposing prone positioning 
during acute care of COVID-19 patient has been helpful. On the 
off chance that conceivable, we suggest time in all positions 
including side-lying, upright, supine, and prone and guided by 
imaging discoveries whenever the situation allows. Directed 
positions might be dictated by the area of consolidations seen 
on imaging or found on examination. In the upright position, 
ventilation specially happens in the mid and lower lobes with 
perfusion most noteworthy in the lower lobes [33]. Patients may 
rest in a recumbent position sometimes to help in DLCO. DLCO 
increases in the recumbent situation in healthy subjects [34]. 
Supine position additionally specially ventilates the upper lobes. 
In an adult individual side-lying position specially ventilates the 
dependent lung by amplifying the length-strain proportion in the 
dependent hemi-diaphragm and negative pleural pressure [35]. 
In small kids <12-years-old side-lying position specially ventilates 
the nondependent lung and shutting of airway in depended 
areas. Side-lying might be a decent position during administration 
of inhaled drug with improved deposition by 13% to the reliant 
upper lobe. Prone positioning for two minutes span may help 
in ventilation to dorsal lung through decrease in lung pressure 
by the heart in the semi-prone situation because of ventral 
displacement of the heart with increments in end-expiratory 
trans-pulmonary pressure as well as expiratory reserve volume, 
more homogenous lung swelling from dorsal to ventral and 
improvement in oxygenation. Prone positioning has been utilized 
in the ICU to improve gas trade in ARDS and improve Pa/FiO2 

in patients on mechanical ventilation and lessens cardiovascular 
comorbidities [36].

Patients might be urged to participate in routine stretching 
3 times each day. Extending has been appeared to expand 
compliance by as much as 50mL. Stretches ought to incorporate 
neck, upper chest, pectoralis major, horizontal chest stretches 
[37] and flexion and extension to activate the facet joints. The 
dorsal chest wall has been demonstrated to be less compliant in 
patients with ARDS [38].

Osteopathic manipulations, if suitable, might be useful and 
should address autonomics, lymph drainage, and rib cage 
mobility. The patient may likewise participate in modified 
segmental breathing where the patient applies strain to their 
own thoracic cage to oppose respiratory expedition. in one 
region of the thoracic cavity and to encourage the expansion of 
nearby regions of the thoracic cavity that may have diminished 
ventilation and mobility [39]. Training in regards to legitimate 
nourishment is especially significant in COVID-19 as studies from 
Western nations are demonstrating that weight to be a huge 
danger factor for seriousness of malady with at any rate ⅔ of ICU 
patients having overweight BMI [40]. In obesity lung functioning 
is likewise impaired [41]. Similar techniques might be applied 
to patients recuperating from ICU level consideration. In these 
patients, an attention on breathing exercises and bed mobility 
might be the underlying intercession given the deconditioning 
that happens in ICU. Bed mobility exercises incorporate lower leg 
ankle-toe pumps, sliding legs into flexion/extension, over-head 
arm extends, sit-to-stand at bedside. Also, respiratory muscle 
shortcoming from diaphragm proteolysis might be suspected in 
those patients with delayed mechanical ventilation. Inspiratory 
and expiratory muscle training can be utilized in these patients 
beginning with incentive spirometry and advancing to inspiratory 
muscle training gadgets if accessible.

Post-Acute Rehabilitation
Propriety for inpatient acute recovery ought to be individualized 
to the patient [42]. Outpatient post-hospitalization pulmonary 
rehabilitation might be considered in all patients hospitalized 
with COVID-19 [43]. Patient choice criteria should be created in 
the coming months after the pandemic. Quadriceps weakness 
and altered exercise capacity might be indicators of acceptable 
possibility for pulmonary rehabilitation [44]. Occupational and 
physical therapy treatment may likewise be considered in those 
with functional deficits related with delayed hospitalization.

Routine observing with chest x-ray and PFT might be considered 
in the outpatient setting especially inside a half year of 
contamination and for extreme and critical patients. pulmonary 
fibrosis may happen in COVID-19. In SARS-CoV in 2003, pulmonary 
fibrosis apparently developed in 45% of patients (analyzed by 
X-ray and CT scan) multi month after contamination, 30-36% 
3-6 months after infection [45], and 28% 1 year after infection. 
After SARS-CoV disease, seriousness of fibrosis and handicap 
corresponded with the seriousness and span of illness [46,47]. 
Improvement in lung functioning in SARS-CoV patients leveled at 
a half year with continued disability especially in DLCO 2 years 
after infection [48].
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Pulmonary rehabilitation in the post-acute period may progress 
in the direction of progress in exercise capacity of the individual. 
In patients with interstitial lung malady, exertional desaturation 
is a key component and is regularly more extreme than that seen 
in other pulmonary conditions [49]. Interstitial lung ailment is 
related with diminished ventilatory limit and tissue oxygenation 
with untimely beginning of metabolic acidosis with dyspnea 
and lower limb distress/weakness during sub-maximal exercise 
[50]. Pulmonary hypertension likewise be present and decline 
exercise capacity [51]. Supplemental oxygen might be expected 
to encourage oxygenation of tissue and upgrade exercise limit 
with target SpO2 from 85 to 90%.

Conclusion
Rehabilitation may assume a significant part in reestablishing 
capacity and restricting disability this pandemic. Pulmonary 
Rehabilitation give us extra devices in the battle against 
COVID-19 and may incorporate nourishment, airway, posture, 
clearance techniques, oxygen supplementation, breathing 
activities, stretching, manual treatment, and physical activity. 
In the months to years following this pandemic, the weight of 
sickness might be huge and the physiotherapist may assume a 
crucial function in the restoration of patients with disability in 
relation to COVID-19.
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