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Abstract

Coronavirus disease 2019 (COVID-19) caused by SARS-CoV-2 predominantly causes respiratory disease in the form of
viral pneumonia. Susceptibility to SARS-CoV-2, its progression and severity increases with presence of latent or active
pulmonary tuberculosis (PTB). PTB is a highly prevalent respiratory disease in India. This case series explains the
rehabilitation and course of recovery in ICU of two COVID-19 patients with post PTB sequelae. Both the cases showed
safe and timely recovery due to appropriate and early physiotherapy intervention which needed modification in
accordance with the medical management. However, their reduced functional capacity on pre-discharge assessment
highlights the need for continuing pulmonary rehabilitation.
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1. Introduction

Severe acute respiratory syndrome-Coronavirus 2 (SARS-CoV-2) is a newly emergent corona virus which
predominantly causes respiratory disease in the form of viral pneumonia known as COVID-19 [1].Its common symptoms
include fever, dry cough, fatigue, dyspnea along with headache, expectoration, diarrhea, vomiting and hemoptysis [2,3].
The dominant feature of COVID-19 is arterial hypoxemia seen due to ventilation perfusion mismatch[4]. Susceptibility
to SARS-CoV-2 increases with presence of latent or active pulmonary tuberculosis (PTB) [5]. PTB is a highly prevalent
respiratory disease in India [6]. COVID and PTB both primarily affect the lung and interfere with host immunity. Patients
with PTB even after complete anti-Koch'’s treatment (AKT) may develop respiratory infection and lung disease which
may become chronic leading to morbidity and mortality [7]. A previous respiratory disease impairs the patient's lung
function, reduces their resistance to virus and they tend to develop Acute respiratory distress syndrome (ARDS) [8].
Active PTB also predicts worst outcome in patients affected with SARS-CoV-2 [5]. A possible cause for this is the
immune-depression of the patient with advanced PTB along with the possible impairment of immune system due to
SARS-CoV-2 [9]. A rapid systemic review by Gao Ya et al shows that TB is associated with a 2.1-fold increased risk of
severe COVID-19 disease [10]. A recent study from China reported that patients with active or latent TB have increased
susceptibility for SARS CoV-2 infection associated with rapid progression and severe involvement while a case of co-
infection from China reported a good SARS-CoV-2 outcome [5]. The first ever global cohort study by global tuberculosis
network also highlights the increased risk of these patients for covid-19 [11]. Thus, this area definitely requires further
research to understand the role played by PTB sequelae. Post PTB sequelae is a pathological state that is caused by many
patho-anatomical changes that occur in the healing process of PTB and can result in an obstructive, restrictive or a
mixed pattern of impaired pulmonary function. Thus, Mycobacterium tuberculosis-infection can cause more rapid and
severe COVID-19 disease progression [5, 12].

The following case series is based on the patients admitted in COVID-19 Intensive Care Unit (ICU) of tertiary care
hospital in Mumbai. Many studies have explained physiotherapeutic intervention in acute care setting following COVID-
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19. However, there’s limited literature on physiotherapy intervention in patients with COVID-19 with latent or active
TB. This case series explains the rehabilitation along with the medical management and course of recovery of two
COVID-19 patients with post PTB sequelae in ICU.

2. Patient Information

2.1. Case 1

A 26-year-old male, driver by occupation, with a past history of pulmonary Koch’s 8 years back, had completed his AKT
and had no residual functional impairment. He presented with complaints of breathlessness grade 3 on modified
medical research council dyspnea scale (MMRC), cough, retrosternal chest pain due to cough and fever with chills for
four days before admission. On admission, his oxygen saturation was 91% he was then put-on two liters of oxygen
support by nasal prongs(NP) and was shifted to COVID-19 ICU when he tested positive for COVID-19 on rapid antigen
test. Chest X-ray revealed non-homogeneous opacities in bilateral lung fields with consolidation (Figure 1) and High-
resolution computed tomography (HRCT) showed patchy areas of ground glass opacities in sub-pleural region in
bilateral upper and lower lobes of the lung. The investigations and physiotherapy details are as mentioned in table 1
and 2.

Figure 1 Chest X-ray [Case 1]

Table 1 Investigations

Parameter Days after admission-out of 12 total | Results | Inference
days
Haemoglobin Day 1 14.2 Normal
Day 4 12.3 Low
Alkaline phosphate Day 2 110 Normal
BUN Day 2 13.6 Normal
D-Dimer Day 2 0.90 Normal
LDH Day 2 461 Normal
CRP Day 2 1.62 Normal

BUN-Blood urea Nitrogen; LDH-Lactate dehydrogenase; CRP- C reactive protein
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Table 2 Physiotherapy intervention and outcome measures

test on 9th day

Session 1|2 |3 | 4|56 7 8 9 10 11 12
number
02 status 2L 3L 8L 5L | 2L | 2L | Room | Room | Room | Room | Room | Room
NP | NP | FM | FM | NP | NP air air air air air air
Vitals
Heart rate(HR) | Pre | 93 78 75 84 | 88 | 87 83 95 96 95 96 95
Post | 89 79 80 80 | 96 | 93 98 112 100 101 100 74
Spoz (%) Pre | 90 92 99 98 | 96 | 95 94 98 99 98 99 96
Post | 95 97 98 96 | 96 | 91 96 94 99 99 99 98
Physiotherapy Intervention
Positioning v v v v v v v v v v
Breathing v v v v v v v v v v v
Exercise
Thoracic v v | v v v v v v v
expansion
exercise
Chest PNF v v | v v v v v v v
Lower limb v | v v v v v v v
mobility
exercise
Ambulation v v v v v v
Outcome Measures
SBC on 8th day | Counts = 24
Roth Score on | Duration= 8 sec; Highest number= 25
8th day
Six-min walk | Total distance = 300m
test (6MWT
oils9th (Ea ) SpO0: HR RPE Blood Respiratory
y pressure | rate
(BP)
Pre 99% 89 0 116/76 22
Post 93% 109 1 128/80 28
Recovery to baseline 1 min 1 min 40 secs 40 secs 2 min 1 min 20 sec
PCI 0.23 beats/meter
One-min STS | 14 reps

FM -facial mask; NP- nasal prongs; PNF- proprioceptive neuromuscular facilitation; SBC- single breath count;
PCI - Physiological Cost Index; RPE- rate of perceived exertion; STS- Sit to stand
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2.2. Case 2

A 46-year-old male, housekeeper by occupation with genu varum deformity had a past history of PTB from 2 years and
had completed course of AKT. He had grade- 2 breathlessness on MMRC for 6 months which increased to grade-4 MMRC
two days prior to admission. He also had loss of appetite for 6 months. He presented with acute exacerbation of
obstructive airway disease. On admission, his oxygen saturation was 91% on room air he was then put-on oxygen
support of 4 L/min by facemask (FM). He was shifted to COVID ICU once he tested positive for COVID-19 on rapid
antigen test. Chest X-ray revealed non-homogeneous opacities in bilateral lung fields with consolidation and fibrotic
changes (Figure 2) and HRCT showed multifocal patches of sub-segmental consolidation in both lung fields
predominantly in peripheral with fibro-calcific changes in apico-posterior segment of left upper lobe. The investigations
and physiotherapy details are mentioned in table 3 and 4.

Table 3 Investigations

Parameters Day after admission | Result Interpretation
Haemoglobin Day 2 13.4 Normal

LDH Day 2 840 High

CRP Day 2 12.9 Elevated

BUN Day 2 31 Elevated
Creatinine Day 2 1.4 Elevated

Table 4 Physiotherapy intervention and outcome measures

Session No. 1 2 3 4 5 6 7 8 9
Oxygen status 7L 2L NP 6L Room | Room | Room | Room | Room | Room
FM NP air air air air air air
Vitals
HR Pre 85 75 93 125 102 102 93 109 107
Post 90 88 95 127 117 108 126 111 129
Spo2 Pre 99 97 98 97 98 98 99 98 98
Post 99 97 99 99 98 98 98 94 96
Physiotherapy Intervention
Breathing v v v v v v v v v
exercise
Thoracic v v v v v v v v
expansion
Positioning v v v v v v v v
In bed v v v v v v v v v
mobilization
Edge of the bed v v v v v v v v
mobilization
Standing 4 v 4 v v v v v
Spot marching 4 v 4 v 4 v v v
Ambulation Bed side | 60m | - 180m | 180 240 - -
walking m m
Outcome measures

6MWT on 4t | Total distance = 180m
day Sp02 HR RPE

Pre 98% 101 0

Post 93% 127 2

Recovery to baseline 2min 37 secs | 3min | 1min
PCI 1.3 beats/meter

116



World Journal of Advanced Research and Reviews, 2021, 10(03), 113-120

Figure 2 Chest X-ray [Case 2]

3. Discussion

Both the above-mentioned cases had past history of pulmonary Koch’s. A study by Chen Yu et al has shown that presence
of active or latent pulmonary tuberculosis increases susceptibility to COVID-19 and also disease severity. They
recommended that this vulnerable group should be monitored regularly at medical centers and special medical
resources should be arranged in advance for co infected patients in view of increased likelihood of rapid development
of severe and critical symptoms [5]. Similarly, in these two patients close monitoring was required and supervised
program was needed with medical management. Case 1 was a young patient with no other comorbidities and Case 2
was a middle-aged patient with obstructive airway disease, acute kidney injury and genu varum. Both had CO*RADS 5
with CT severity score of 10/25 for case 1 and 15/25 for case 2 indicating moderate lung involvement. Case 1 was able
to maintain his saturation with 2 liters supplemental oxygen initially but Case 2 needed oxygen support of 7 liters to
maintain saturation at optimal level of 95 %. Case 1 required oxygen support for 6 days and Case 2 for 4 days after
which they were shifted to room air.

Case 1 was initially anxious about performing exercises. He needed intense counselling and was educated about the
importance of physiotherapy and the need to perform exercises regularly. In bed mobility with deep breathing exercises
were started. Breathing control was used to control cough triggered by deep breathing. This led to significant increase
in his oxygen saturation and reduction in the respiratory rate. As patient’s vital parameters became stable, exercises
were progressed to thoracic expansion exercise, edge of bed mobility, lower limb mobility and strengthening. Spot
marching was introduced in patient’s treatment protocol along with proning. Gradually, awake proning time was
increased along with PNF stretches in prone to increase posterior basal lung expansion. Later on, walking program was
introduced with adequate rest pause as patient was getting breathless and fatigued easily. Oxygen saturation was
monitored during each activity. Total ICU stay was of 12 days. On his pre discharge assessment he walked 300 meters
on 6 Minute walk test without any rest pause. Single breath count (SBC) was 24 and it was also given as an exercise
stimulus to perform every day. He performed 14 repetitions of 1 Minute sit to stand test (1MSTS) which falls below
normal range which is 25-37 reps/min for men above 24 years of age [13]. Roth score strongly correlates with severity
as determined by hypoxia [14]. His total duration was 8 seconds and highest count was 25 indicating saturation above
95% on 8th day after admission which it was.

In Case 2, as patient had Genu Varum deformity it was difficult for him to achieve prone position initially where quarter
prone positioning was given and then as he gained confidence, active prone position was achieved gradually. On second
day, his oxygen support was reduced to 2 liters, thoracic expansion exercises, edge of bed mobility exercises, upper and
lower limb strengthening exercises were introduced in the program, emphasizing more on upper extremity and non-
weight bearing lower limb exercises considering his knee pain and deformity. He was using accessory muscles for
respiration and the same muscles like trapezius, serratus anterior had to work for upper limb exercises resulting in dis-
synchronized breathing causing early fatigue and desaturation by 4% but always above 94%. Hence the exercises had
to be performed with pauses as and when required. The pauses were more in number in case 2 as compared to case 1
for reason mentioned above. Walking program was initiated on very next day of admission with adequate rest pauses
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in between, on third physiotherapy session he walked 60 meters with 2 liters oxygen support with complaints of fatigue.
However, he walked only 180 meters off Oz during 6 MWT which was taken prior to discharge. With monitored walking
programme, patient covered total distance of 240 meters in the next sessions. However, after that he had knee pain and
fatigue thus exercise regime without walking programme was followed during next sessions. One-minute sit to stand
test was not performed owing to knee pain.

A tailor-made exercise program was given along with constant monitoring which helped them in their recovery along
with their medical management. Depending on the changes in medical management, appropriate variation in
physiotherapy management was given. For instance, in Case 1 when Remdesivir was administered, mobilization and
ambulation was not advisable due to its side effects of fatigue and vomiting [15].The treatment program was focused
more on breathing control and in-bed mobility. In case 2 because of genu varum and knee pain he was given more
repetitions of upper limb mobility and non-weight bearing lower limb exercises rather than focusing on walking. A
constant dialogue was maintained with the medical team to ensure smooth recovery.

Both the subjects had 91 % oxygen saturation on admission and they required oxygen support to obtain and maintain
saturation at optimal level. Both the cases had average hospital stay and took 9-12 days to discharge from hospital. A
systematic review by Rees, Nightingale, Jafari et al of early evidence of length of stay in patients of covid-19 in hospitals
states that median length of stay of hospital for countries outside China was 4-21 days[16]. It was very encouraging to
note that the supplemental oxygen requirement of both the patients reduced in spite of progression of the intensity of
training day by day. (Figure 3)

supplemental O2 inlitres

Number of days in hospital

Series 1 Series 2

Figure 3 Decline in supplemental oxygen with progress in sessions

At the time of discharge when six-minute walk test was performed, it was observed that the distance covered by them
was less than 340 meters. This indicates poor functional capacity [17]. In these two cases Physiological cost index (PCI)
was calculated for evaluation of energy consumption while walking. PCI proposed by Mac Gregor is a simple and
straightforward method to estimate the energy expenditure index. It is a ratio of heart rate per meter walked. PCI is
found to be economical at comfortable walking speed and it increases with slower or faster speeds of walking [18]. In
Case 1 PCl was 0.23 beats/meter and 1.3 beats/meter in case 2. Thus Case 2 consumed more energy for walking. There
was significant drop in 02 saturation (> 4%) during walking which recovered in 1 to 3 minutes this indicates that further
pulmonary rehabilitation is required with close monitoring of saturation and adequate pauses [19,20].
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CASE 2

CASE 1 1. History of
Pulmonary TB
2. On admission
Sp02 91%

3. CT Severity
Moderate lung
involvement
4. Average
hospital stay
5.6 MWD <
340 mts

1. Young age (26 years) 1. Middle age ( 46 years)

2. Obstructive airway
disease, acute kidney injury.
Genu varum

2. No Co-morbidity

3. Oxygen support on
admission 2 Litres

3. Oxygen support on
admission 7 Litres

Figure 4 Similarities and differences in Case 1 and Case 2

Figure 4 shows the similarities and differences of the two patients described above. For rehabilitation of these two
COVID-19 patients with post PTB sequelae, appropriate early physiotherapy intervention was given and it was modified
in accordance with their medical management. This helped in their safe and timely recovery. However, their pre-
discharge assessment still showed reduced functional capacity which highlights the need for continuing pulmonary
rehabilitation.

4., Conclusion

A well planned individually tailored Physiotherapy program as an adjuvant to Medical management is effective in early
recovery of COVID-19 patients with pre-existing healed Pulmonary Tuberculosis.
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