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INTRODUCTION 

COVID-19 is a highly contagious disease, spread by 

human to human transmission (approximately 2-10 days 

prior to the individual becoming symptomatic) by means 

of droplets while coughing or sneezing without covering 

the nose and mouth, during aerosol generating procedures 

like nebulization, intubation, open suctioning or through 

fomites.1 

The virus binds to the angiotensin-converting enzyme 2 

(ACE2) receptors present in the epithelial lining of the 

respiratory system.2 Fever, dry cough, myalgia or fatigue, 

and headache are the symptoms of COVID-19 commonly 

observed in patients.3 Sore throat, loss of smell/taste, 

hemoptysis and diarrhoea are also recorded in few 

patients. The symptoms may range from mild illness 

(80%) to moderate and severe illness (14%). In mild cases, 

the non-respiratory symptoms are predominant while in 

moderate and severe illness or severe acute respiratory 

illness (SARI), pneumonia and/or acute respiratory 

distress syndrome (ARDS) is associated with severe 

hypoxia and type 1 respiratory failure. Only 5% develop 

critical illness and need ICU care. Severe affection and 

poor clinical outcomes (fatality rate of 8%) are seen in 

patients who are elderly or with underlying cardiac, renal 

or metabolic (obesity and diabetes mellitus) risk factors.2-

5 

Medical management of COVID-19 patients is 

symptomatic with supplemental oxygen and high flow 

nasal oxygen therapy (HFNO) to correct the hypoxia, 

antimicrobials to treat all likely pathogens causing SARI, 

zinc, vitamin C and vitamin D supplements for boosting 

the immune system and immunomodulators like 

tocilizumab. Patients who are unable to maintain oxygen 

saturation with oxygen therapy are initially observed with 

pressure support non-invasive ventilation i.e. bilevel 
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positive airway pressure (BiPAP) or continuous positive 

airway pressure (CPAP) and later progressed to invasive 

ventilation like mechanical ventilation in case of further 

deterioration. The understanding of outcomes in COVID-

19 patients on mechanical ventilator in ICU is poor. Wang 

in his study had reported up to 100% mortality in 

mechanically ventilated patients and have speculated that 

COVID-19 does not result into a classic ARDS. This in 

turn has led to uncertainty about the treatment.6 Mortality 

rate for mechanically ventilated patients in New York city 

was found to be 88% and in the United Kingdom was 

65%.7 However, recent studies reported a mortality rate of 

35.7 % in mechanically ventilated patients and out of the 

total patients in ICU, 60% of the patients survived to 

hospital discharge. Cardiac injury was seen to be 

associated with high risk of mortality.8 Nevertheless the 

cause of death in the mechanically ventilated patients is 

unclear. 

Physical therapy in ICU aims at reducing the consequences 

of immobilization, any superadded respiratory infection 

and complications of mechanical ventilation. It reduces the 

risk of mortality and length of hospitalization and 

promotes early recovery of patients. Critical patients are 

prone to develop ICU acquired muscle weakness and 

hence early mobilization is recommended as 

prevention.9,10 

COVID-19 being a novel disease, with an unclear 

pathophysiology, physical therapy intervention is limited 

to the patient’s clinical presentation and expertise of the 

physical therapist. This case study focuses on the 

rehabilitation of an elderly man with co-morbidities who 

was successfully weaned from mechanical ventilation and 

is now functionally independent in his activities of daily 

living (ADLs). 

CASE REPORT 

A written consent was obtained from the patient. He is a 

65-year old man with a history of type 2 diabetes mellitus 

for 17 years and hypertension since 10 years, managed 

with oral hypoglycemics and antihypertensive 

medications. His body mass index (BMI) on admission 

was 35.44 kg/m2 (obesity class 2).11 Patient initially 

complained of headache, fever and dry cough which was 

subsequently followed by fatigue, myalgia and loss of 

appetite. He consulted a physician who prescribed 

symptomatic treatment with mild relief in symptoms. On 

day 12 of onset of symptoms, he experienced 

breathlessness on walking in the house (modified medical 

research council [mMRC] scale, grade 3).12  

As the symptoms progressed to breathlessness at rest 

(mMRC grade 4), the patient was brought to a dedicated 

COVID tertiary hospital. At the time of admission, on 

general examination, patient was restless, afebrile with 

respiratory rate of 32 breaths/min, pulse rate of 116 

beats/min and oxygen saturation (SpO2)-60% on room air. 

On physical examination, an increased work of breathing 

was observed with the use of accessory muscles. A throat 

swab was collected for COVID-19 testing. He was directly 

admitted to the respiratory ICU, where he was 

immediately attended by the team of chest physicians. 

Investigations on admission showed: positive real time-

polymerase chain reaction (RT-PCR) test for COVID-19; 

chest x-rays showed bilateral opacities throughout the lung 

field, predominantly in the lower lobes; arterial blood gas 

analysis showed type 1 respiratory failure; raised 

interleukin 6 (IL-6); raised D-dimer; and 

electrocardiography (ECG)-sinus tachycardia. 

The patient was on medical management as prescribed by 

the chest physician which comprised of non-invasive 

ventilation (NIV) with BiPAP, broad spectrum antibiotics 

(injection meropenem, injection levoflox and tablet azee), 

methylprednisolone, anti-hypertensives, insulin, multi 

minerals and vitamins. As D-dimer and IL-6 levels were 

raised, low molecular weight heparin-LMWH (anti-

coagulant) and tocilizumab (IL-6 inhibitor) were also 

administered. The course of his symptoms, functional 

activity and oxygen (O2) requirements is outlined in Figure 

1. 

 

Figure 1: Timeline of O2 requirements and functional activity of a COVID-19 patient. 
Vol A/C: volume assist/control; SIMV: synchronized intermittent mandatory ventilation; VM: venturi mask; BMV: bag and mask 

ventilation; NC: nasal cannula; ADL: activity of daily living
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The patient was unable to maintain oxygen saturation with 

NIV-BiPAP and was in severe ARDS (ratio of arterial 

oxygen partial pressure to fractional inspired oxygen i.e. 

PaO2/FiO2 ratio <100). He was immediately intubated and 

put on volume assist-control (A/C) mode on mechanical 

ventilator and was sedated. X-ray on the day of intubation 

is shown in Figure 2a. Sedation, obesity and general 

malaise contributed to reduced mobility and development 

of bed sores on sacral region and spine of scapula.  

Physical therapy treatment was commenced from day 25 

of onset of symptoms after a referral from the treating 

chest physician. On day 25 (first day of physical therapy 

management), patient was conscious, oriented on 

synchronized intermittent mandatory ventilation (SIMV) 

mode (FiO2-40%) with SpO2- 92%, pulse rate (PR)-110 

beats/minute and respiratory rate (RR)- 26 breaths/minute. 

He was tachypneic and apprehensive, unwilling to move, 

fearing breathlessness. He was counselled and explained 

the benefits of positioning by the treating doctor and 

physical therapist. X-ray post extubation is shown in 

Figure 2b. 

The primary goal of physical therapist was to relieve 

breathlessness, early mobilization to prevent the 

consequences of immobilization and promote 

independence in performing ADL’s. Description of 

physical therapy management with alterations in vitals is 

shown in Table 1. 

 

Figure 2: Chest x-ray (a) on day 17: pre-intubation -

bilateral fluffy shadows seen all over the lung (left > 

right) with obliteration in the costophrenic angle 

bilaterally and (b) on day 26: post-extubation - fluffy 

shadows seen in bilateral lower lobes (left > right) 

with obliteration in the costophrenic angle on the left, 

an improvement is observed as compared to the 

previous X-Ray.

Table 1: Physical therapy management from day 25 to day 35. 

Days Day 25 Day 27 Day 29 Day 30 Day 31 Day 32 Day 33 Day 34 Day 35 

Mode of delivery of 

O2 (FiO2%/O2 in L) 

SIMV 

(40% 

FiO2) 

BiPAP 

(40% 

FiO2) 

Ventu-

ri 

mask 

(60%) 

Ventu-

ri 

mask 

(60%) 

Ventu-

ri 

mask 

(31%) 

BMV 

(15 L) 

BMV 

(12 L) 

BMV 

(10 L) 

BMV 

(6 L) 

Increase in O2 during 

exercise 
No No Yes Yes Yes Yes Yes Yes Yes 

PR (beats/min) pre 110 103 106 101 96 97 94 89 91 

PR (beats/min) post 114 105 100 97 90 93 91 91 88 

RR (breaths/min) pre 26 26 26 28 26 22 24 22 21 

RR (breaths/min) 

post 
26 26 23 25 22 18 23 20 18 

SPO2 (%) pre 92 95 92 95 94 91 93 95 96 

SPO2 

(%) post 

Immediate 94 97 89 92 99 89 97 98 97 

2 minutes 94 97 96 97 99 95 96 99 98 

RPE pre - 1 1 1 1 1 0.5 0.5 0.5 

RPE post - 2 1 0.5 0.5 0.5 0.5 0.5 0.5 

Positioning - 

side lying, high side 

lying, propped up 

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Breathing exercise          

Breathing control   ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Thoracic expansion 

exercise 
      ✓ ✓ ✓ 

In bed exercise  ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Sitting in bed with 

back support 
    ✓ ✓ ✓ ✓ ✓ 

Sitting unsupported 

on edge of bed 
      ✓ ✓ ✓ 

a b 

Continued. 
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Days Day 25 Day 27 Day 29 Day 30 Day 31 Day 32 Day 33 Day 34 Day 35 

Upper limb mobility 

exercise 
    ✓ ✓ ✓ ✓ ✓ 

Reach outs in sitting       ✓ ✓ ✓ 

Lower limb mobility 

exercise 
      ✓ ✓ ✓ 

PR: pulse rate; RR: respiratory rate; SpO2: oxygen saturation; RPE: rate of perceived exertion; SIMV: synchronized intermittent 

mechanical ventilation; BMV: bag and mask ventilation.

DISCUSSION 

In Mumbai, as quoted by the state COVID-19 task force, 

“Probably one-third of the COVID deaths in the city are 

due to delayed diagnosis of symptomatic cases or late 

admission, which delays treatment and reduces the 

chances of survival”.13 As there was no history of travel or 

contact with a COVID-19 positive individual, the initial 

symptoms of fever, dry cough and headache in our patient 

were treated with anti-pyretic and hence a delay was 

caused in testing for COVID-19. This delay in his testing 

and medical management may have contributed to the 

severe presentation of the disease requiring ICU care. 

In a study done by Wu, approximately 59.5% of patients 

who presented with dyspnea developed ARDS.14 The 

overactive inflammatory response to COVID-19 viral 

infection in the lungs causes’ pulmonary vasoconstriction 

and microthrombi, intrapulmonary shunt, and ARDS. This 

results in ventilation perfusion mismatch causing severe 

hypoxia and type 1 respiratory failure. Evidence shows 

that men are at a higher predisposition to develop severe 

ARDS because of androgen hormones which are seen to 

have higher plasma levels in men as compared to women, 

that help drive the transcription of transmembrane protease 

serine 2 (TMPRSS2).15 It is observed that comorbidities 

such as hypertension (27.4%) and diabetes (19.0%) 

increase the chances of developing ARDS and its 

progression from ARDS to death is furthermore increased 

due to older age beyond 60 years.14 Due to the chronic 

hyperglycemic state seen in type 2 diabetes mellitus and 

chronic inflammatory state owing to excessive adipose 

tissue in obese patients, a delayed and depressed immune 

response and impaired immune memory is observed with 

increased risk of mortality due to COVID-19.16 Our patient 

being obese, diabetic and hypertensive elderly male, he 

was predisposed to develop severe COVID-19 illness. 

Prolonged stay in ICU along with use of sedatives results 

in longer period of immobilization. This causes ICU 

acquired weakness which profoundly impacts the 

functioning of the patient.17 Early mobilization of patients 

in ICU improves functional outcomes like independence 

in daily activities and early discharge.18 

Physical therapy services to COVID-19 patients at our 

health care setup were commenced from 13 May 2020. 

The initial period went in understanding the impairments 

and formulating treatment protocols for patients and 

training of physical therapists for the same. Patient was 

admitted during this period and physical therapy was 

hence started on day 25 of onset of symptoms. The patient 

was attended by a physical therapist on one to one basis 

with level A personal protective gear.10,19,22,23 Heart rate, 

respiratory rate RPE and SPO2 were monitored throughout 

the sessions. Physical therapy was discontinued if oxygen 

saturation dropped more than 3% or if the heart rate 

increased by more than 20 beats/min.10 

During the mechanical ventilation phase, dyspnea 

relieving position of high side lying and passive exercises 

to prevent circulatory stasis and maintain range of motion 

of joints were given.10,20 Studies have shown that 

positioning improved oxygen saturation in patients with 

ARDS by homogeneous distribution of transpulmonary 

pressure.21 As per guidelines, prone positioning was 

attempted. As patient was obese, he was uncomfortable in 

prone causing desaturation of more than 3%. Hence prone 

positioning was discontinued.22 COVID-19 awake 

repositioning protocol (CARP) has shown promising 

results in patients with ARDS by improving the 

ventilation-perfusion mismatch thus countering 

hypoxaemia. Frequent change in positions from left lateral 

(side lying) to propped up, to right lateral for 30 minutes 

each was given to improve oxygenation and reduce 

respiratory effort.10,20,22,23 Positioning also helped relieving 

pressure on the bed sores thus promoting their healing.24 

After weaning off trials, on day 27, patient was extubated 

and put on BiPAP. As it was difficult to explain breathing 

control to the patient using verbal commands, it was then 

taught to him through proprioceptive feedback by 

therapist’s hand on patient’s upper abdomen. Patient was 

instructed to breathe out when pressure on the abdomen 

was increased by therapist’s hand for a count of 6 and to 

breathe in when the pressure was released for a count of 3. 

Precautions were taken to prevent elicitation of cough. 

Breathing control helped in reducing pulse rate and 

respiratory rate and improving oxygen saturation.22,25 

Cough etiquettes were taught.10 

On day 29, as the patient’s condition improved, he was 

progressed to Venturi mask. During this time simple in-

bed exercises were given. Patient’s oxygen saturation 

dropped below 90 and the session was discontinued. From 

then onwards, oxygenation was increased prior to sessions 

and continued till the recovery phase to prevent exercise 

related fall in oxygen saturation.23 Patient was progressed 

from supine-lying exercises to supported sitting in bed 

followed by unsupported sitting at edge of the bed. 

Evidence shows that upright sitting improves the 

oxygenation of the lungs and builds confidence in the 

patient.26 Thoracic expansion exercises with lateral 

stretches were administered once he was confident in 
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sitting unsupported. Reaching out exercises in sitting to 

encourage lateral weight shifting within the patient’s base 

of support were commenced. Upper limb and lower limb 

active exercises in sitting were included. Progression to 

standing was attempted for the patient. However, patient 

had difficulty in standing due to pain in the right knee 

(numeric rating scale [NRS] 7/10). On palpation, 

tenderness was present over the medial joint line of right 

knee (grade 3) with mild swelling. Static quadriceps 

exercises and application of ice packs was advised to 

reduce the swelling and pain at the knee. 

On day 37, patient tested negative for COVID-19. An 

improvement was noted clinically as well as 

radiologically. Patient was stable maintaining oxygen 

saturation on nasal canulae (5 L/min). Considering his age, 

presence of bedsores, reduced functional status, patient 

needed specialized nursing care and attention which 

otherwise was difficult in the hospital because of the 

pandemic situation. Discharge was planned after a 

discussion of the treating doctor, physical therapist, the 

patient and his relatives. An oxygen concentrator was 

made available for use at home. Patient and his relative 

were counselled about the importance of being compliant 

to medical care and physical therapy exercises. The 

relative was taught how to care for the bedsore and 

physical therapy exercises were explained. 

Post discharge, insulin and low-molecular-weight heparin 

(LMWH) were tapered and stopped. In the first week post 

discharge, patient continued with application of ice packs 

and static quadriceps exercises for knee pain and general 

exercises with supplemental oxygen (5 l/min) twice in a 

day that were taught in the hospital. By the end of first 

week post-discharge, knee pain was reduced (NRS 2/10) 

and patient was able to stand with the support of two 

persons. By end of 2nd week post discharge, he was able to 

stand up and walk in the house with the support. He was 

advised to stand up from sitting as many times as he could 

perform with support of person and with supplemental 

oxygen (2-3 l/min) twice a day. He was able to perform 

five times at the time. Gradually his O2 requirements 

reduced to oxygenation on SOS (if occasion required) 

eventually weaning off of O2 support. By day 60, he was 

able to maintain an oxygen saturation of 95% on room air 

and he was able to stand and walk with minimal support. 

CONCLUSION 

Health is one of the most essential pillars for the 

development of a country. COVID-19 pandemic has 

increased healthcare as well as economic burden. Hence 

like other diseases, a multidisciplinary approach to 

management of COVID-19 patient improves functional 

mobility and early return to their daily routine activities 

post disease. Early diagnosis and treatment can prevent 

severe complications. This case report expresses a ray of 

hope that patients on mechanical ventilation can survive 

and become independent.  
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