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INTRODUCTION 

The Coronavirus 2019 disease (COVID-19) is caused by 

the novel beta zoonotic virus called the Severe Acute 

Respiratory Syndrome Coronavirus 2 (SARS-CoV-2).1 

The commonly presented symptoms include fever, cough, 

dyspnea, fatigue and myalgia. Other frequently 

encountered symptoms include chest pain, 

thromboembolic disorders, arthralgia, headache, 

dizziness, gastrointestinal disturbances and metabolic 

disorders.2 The human Angiotensin converting enzyme 2 

(ACE-2) receptors abundantly expressed in the pulmonary 

system serve as the entry port for the virus. The ACE-2 

receptors are also found in other organs namely the heart, 

small intestine, kidneys, thyroid, testis and adipose tissues 

further indicating the multisystem involvement. The entry 

of the virus leads to a cascade of infection induced cell 

death and injury to the epithelial surfaces.3 This 

hyperinflammatory profile leads to a marked elevation of 

circulating proinflammatory cytokines and chemokines 

(cytokine storm) and other biomarkers of inflammation.4 

The key hallmark of COVID-19 severity is the progression 

to systemic disease with multiorgan damage and failure as 

a result of unrestricted inflammation, direct viral infection, 

endothelial dysfunction and hypoxic mediated 

dysfunction.5 

Early physiotherapy intervention is an important adjunct 

and critical evidence-based component in the management 

of COVID-19 patients. A variety of treatment techniques 

can be applied for patient care depending upon the disease 

severity, patient cooperation and associated 

comorbidities.6 It has clinically proven to prevent, reduce 

the adverse consequences and long term impairments 

associated with COVID-19 infection.7 Physiotherapy 

interventions in COVID-19 patients in the form of 
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therapeutic positioning, breathing exercises 

(diaphragmatic and segmental breathing exercises, 

thoracic expansion exercises, crocodile breathing), chest 

proprioceptive neuromuscular facilitation techniques 

(chest PNF), mobility exercises, incentive spirometry and 

ambulatory training have shown benefits in aiding 

clearance of secretions, facilitating lung ventilation and 

perfusion match thereby improving lung function, 

mitigating adverse effects of immobilization and ICU 

acquired weakness and thus aiding functional recovery.8 

The following case report describes the clinical 

presentation of a COVID-19 patient with multiple 

comorbidities, admitted in a COVID dedicated ICU. The 

patient being a renal transplant recipient, was on 

immunosuppressive therapy.  The patient received optimal 

medical management along with one supervised 

physiotherapy session daily. The changes in the functional 

status with daily physiotherapy interventions were 

assessed periodically using simple clinical outcome 

measures namely Single breath count (SBC), Breath 

holding time (BHT) to assess pulmonary function, Medical 

Research Council (MRC) sum score to assess muscle 

strength, 30 seconds sit to stand (30 sec STS) to gauge 

lower extremity strength and endurance, Timed up and go 

(TUG) to assess balance and 6 min walk test (6MWT) to 

assess cardiorespiratory endurance. 

CASE REPORT 

A 52 years old male, retired personnel, presented with 

complains of fever, chills, dry cough, diarrhea and tingling 

numbness in bilateral upper extremities persistent since 5 

days. The patient had tested SARS-CoV-2 positive on RT-

PCR test 3 days prior to hospital admission and was on 

home quarantine in view of positive contact history. 

However, he noticed oxygen desaturation on activity and 

reported to the hospital. His vitals on admission were heart 

rate: 100 beats per minute, SpO2: 97% (rest) and 92% (on 

walking), blood pressure: 100/60 mmHg (on standing) and 

114/74 (on lying). He was admitted to the COVID 

dedicated ICU and was put on supplemental moist oxygen 

via nasal cannula (NC) at 4 l/min to maintain SpO2 at 98%. 

The patient is a renal allograft transplant recipient, 25 

years back due to end stage renal disease with chronic 

glomerulonephritis and is on dual immunosuppression 

(prednisolone and azathioprine). He also had a past history 

of pulmonary Koch’s 27 years back for which he 

completed one year long Anti-Koch’s treatment (AKT). 

The patient was diagnosed with osteoporosis 7 years back. 

He also underwent staple haemorrhoidectomy for 

haemorrhoids 4 years ago. The patient also complained of 

chronic cough 2 years back with investigations revealing 

centriacinar emphysematous changes in the lungs. He is a 

known hypertensive, taking regular antihypertension 

medications and has central obesity. The patient had also 

received the first dose of Covishield vaccine 63 days prior 

to hospital admission.  

Radiological findings of chest X-ray revealed non-

homogenous opacities in bilateral lung fields and high-

resolution computer tomography showed multifocal areas 

of ground glass opacities, reticulations, interlobular septal 

thickening and fibrosis predominantly in bilateral upper 

and lower lobes with 30-35% lung involvement. The CT 

severity score was 10/25 indicating moderate severity. 

The patient received optimal pharmacological treatment: 

tablet azathioprine, tablet pantoprazole, tablet amlodipine, 

tablet wysolone, tablet shelcal, tablet rantac, injection 

remdesivir. He also received one supervised session of 

physiotherapy treatment daily. With improvement in his 

condition, the supplemental oxygen was gradually tapered 

from 4 l/min via nasal cannula to room air as the ability to 

maintain oxygen saturation improved. The patient also 

showed improvement in the functional status in terms of 

improvement in the breathing pattern and dyspnea control, 

efficient secretion clearance and the ability to ambulate 

without oxygen desaturation. The patient was discharged 

18 days after admission. 

Table 1: Blood investigations. 

Parameter Day of assessment Findings Inference 

CRP Day 2 43.8 mg/l Elevated  

IL-6 
Day 2 5.8 pg/ml Normal 

Day 4 7.1 pg/ml  Normal 

D-dimer Day 2  0.6 mg/l Elevated  

LDH Day 4  621.5 IU/l Elevated  

Haemoglobin 

Day 4 13.1 g/dl Reduced 

Day 5 12.5 g/dl Reduced 

Day 6 13.1 g/dl Reduced  

Creatinine  

Day 1 1.4 mg% Normal 

Day 4 1.5 mg% Normal  

Day 6  1.4 mg% Normal 

Note: CRP- C-reactive protein, IL-6- Interleukin 6, LDH- Lactate dehydrogenase. 
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Table 2: Change in oxygen saturation with physiotherapy interventions. 

Parameters Day 1-day 5 Day 6-day 10 Day 11-day 15 Day 16-day 18 

O2 status 
4 l/min - 2 l/min 

via NC 

2 l/min - 1 l/min via 

NC   

1 l/min via NC to 

Room air (RA) 
RA 

SpO2 (at rest) (%) 99 98 98 97 

SpO2 (with PT treatment) (%) 91 91 93 90 

SpO2 (on recovery) (%) 98 99 98 98 

Positioning ✓ ✓ ✓ ✓ 

Breathing exercises ✓ ✓ ✓ ✓ 

Mobility exercises ✓ ✓ ✓ ✓ 

Standing ✓ ✓ ✓ ✓ 

Incentive spirometer (cc) × 500-600 700-800  1000 

Spot marching × ✓ ✓ ✓ 

Ambulation (m) × 50-100  100-250 300   

Table 3: Improvement in outcome measures with physiotherapy interventions. 

Parameters Day 1 Day 5 Day 12 Day 18 

SBC 9 14 21 30 

BHT (sec) 11 19 25 35 

MRC sum score 48/60 48/60 52/60 52/60 

30 sec STS (repetitions) Not performed 4 9 13 

TUG (sec) Not performed Not performed 15 13 

6MWT  

(performed on RA) 
Not performed  Not performed 

257 m 

2 rest pauses  

SpO2 drop to 88%  

300 m  

No rest pause 

SpO2 drop to 

92% 

 

Figure 1: Graphical presentation of improvement in outcome measures with physiotherapy interventions.

The various blood investigations performed during the 

ICU stay are shown in Table 1. Elevated CRP, D-dimer 

and LDH values indicate an ongoing inflammatory process 

and tissue damage in the body. The patient also had 

reduced hemoglobin level on repeated investigations. 

The improvement in the oxygenation status and the various 

physiotherapy interventions incorporated in the 

rehabilitation program are summarized in Table 2. 

Various outcome measures were assessed periodically. 

The incremental trend in the subsequent performance of 

the outcome measures indicates a substantial and positive 

effect of physiotherapy interventions suggesting an 

improvement in the patient status as seen in Table 3 and 

Figure 1. 
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DISCUSSION 

                                                                                                   

The physiotherapy intervention program was based upon 

the guidelines given by the Maharashtra State Council for 

Occupational Therapy and Physiotherapy for chest 

physiotherapy management of COVID-19.9 The program 

was custom made and gradually modified to accommodate 

the change in the transition of supplemental oxygenation 

to room air and improvement in the functional status. The 

patient was educated about the physiotherapy program, the 

benefits of the intervention, importance of compliance to 

the regime and encouraged to ask questions and seek 

reassurance. The patient was supervised during the 

physiotherapy treatment session using a pulse oximeter 

and the heart rate and oxygen saturation response to 

interventions were recorded. 

The patient was advised positioning in accordance to the 

CARP protocol comprising of two hourly changes in 

positioning into left lateral recumbent, right lateral 

recumbent, upright sitting with 60-90 degrees head end 

elevation and prone lying.10 Spending more time in prone 

lying was encouraged as it lead to a steady rise and 

maintenance of SpO2. The prone lying position shifts the 

weight of the mediastinum ventrally, improves the dorsal 

motility of the diaphragm thereby augmenting increased 

alveolar recruitment in the posterior basal segments of the 

lung leading to greater alveolar recruitment and 

compliance. This eventually leads to more uniform and 

improved ventilation and reduced ventilation-perfusion 

mismatching.11 

The patient was taught controlled breathing exercises 

focusing on diaphragmatic activation and purse lip 

exhalation to aid in controlling the respiratory rate thereby 

reducing the work of breathing and also improving venous 

return. The use of accessory muscles of respiration was 

discouraged. The patient performed 10-15 repetitions of 

diaphragmatic breathing exercise, segmental breathing 

exercises (apical, lateral coastal and posterior basal), 

thoracic expansion exercises and crocodile breathing 

exercise. Flow based incentive spirometer was initiated 

from day 6 and gradually progressed. Different breathing 

exercises were performed to target different predominant 

lung zones and augment improved lung ventilation.12 

Early mobilization was initiated to combat the adverse 

effects of immobility and ICU acquired weakness.13 In-bed 

mobilization exercises included ankle toe movements, heel 

slides, straight leg raises, hip abduction and adduction, 

wrist pumps, elbow flexion and shoulder flexion and 

abduction exercises. Bed side mobility exercises included 

dynamic knee extension and hip raises. 10 repetitions of 

each exercise were performed. Standing was initiated day 

3 onwards. Sit to stand, one leg standing and spot marching 

were incorporated to get the patient ready for ambulation. 

Ambulation was gradually initiated with walking bedside 

with supplemental oxygen day 6 onwards. The oxygen was 

titered to maintain SpO2 above 90% at all times. Gradual 

increments in the ambulation distance were made with 

improvement in the patient status with the patient 

eventually walking upto 300 m on room air without undue 

fatigue or rest pauses. 

In addition to the one supervised physiotherapy session, 

the patient also performed all the exercises unsupervised 

during the day at periodic intervals with emphasis on 

positioning, incentive spirometry and breathing exercises 

performed two hourly.   

The effect of physiotherapy interventions on the functional 

status of the patient were periodically assessed using 

simple and convenient outcome measures. Taking into 

consideration the multisystem involvement of COVID-19, 

the outcome measures were selected to assess multiple 

functional systems. SBC and BHT are both simple bedside 

assessment tests of pulmonary function requiring breath 

holding maneuvers to perform the tests.14 The MRC sum 

score is a quick assessment tool for evaluating muscle 

weakness by assessing the manual strength of six muscle 

groups (shoulder abductors, elbow flexors, wrist flexors, 

hip flexors, knee extensors and ankle dorsiflexors).15  

The 30 sec STS test required the patient to perform as 

many repetitions of full standing from a chair seated 

position in 30 sec and is therefore a quick assessment test 

of lower extremity strength and endurance. The TUG test 

is designed to assess the balance and risk of fall. The 

patient was instructed to stand up from a seated position in 

a chair, walk a distance of 3 meters, turn around, walk back 

and sit down again. The time taken to complete the test 

was noted.16 The 6MWT is a simple level ground walking 

test, performed in accordance to the American Thoracic 

Society, 2002 guidelines to assess cardiopulmonary 

endurance and is highly reflective of the capacity of 

perform activities of daily living.17 Table 3 and Figure 1 

show the improvement in the subsequent performance of 

the outcome measures indicating a positive effect of 

physiotherapy interventions in improving the overall 

functional status and facilitating patient recovery.  

CONCLUSION 

Physiotherapy interventions during the course of the 

hospital stay proved to be beneficial in the recovery of the 

patient. It proved to be an important adjunct in addition to 

optimal medical management to improve the clinical and 

functional status of the patient.  
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