
ABSTRACT
The outcome of covid-19 patients with co-morbidities has reported to be poor. Post covid exercise-based rehabilitation may have a major 
role in improving exercise tolerance and quality of life in post-covid-19 patients with co-morbidities. This case report discusses the 
clinical scenario of a 35-year-old person who is a known case of stable rheumatic heart disease since 29 years and recently diagnosed 
with covid-19 moderate pneumonia. He was referred to post covid outpatient department for post-covid physiotherapy rehabilitation. 
After one month of structured exercise-based rehabilitation, improvement recorded in his SF-12 and 6-minute walk distance. COVID-
19 patients with co-morbidities seemed to have a poor prognosis, according to various studies. Post covid exercise-based rehabilitation 
may have a major role in improving exercise tolerance and quality of life in post-covid-19 patients with co-morbidities. There is no 
structured rehabilitative protocol designed for such unusual combination as of now hence our study focuses on this lacunae. This 
case report discusses the clinical scenario of a 35-year-old person who is a known case of stable Rheumatic heart disease in the last 
29 years and recently diagnosed with COVID-19 moderate pneumonia. He was referred to post covid outpatient department for post-
covid physiotherapy rehabilitation. The individual followed a structured exercise-based rehabilitation protocol for one month 6 times/
week and improvement recorded in his SF-12 and 6-minute walk distance. There was improvement in six-minute walk distance by 
150 meters and rate of perceived exertion was also improved from 9 score to 7 in 6-20 borg scale post one month. In comparison to 
pre-Rehabilitation, SF-12 improved the quality of life in both physical and mental sore. This case report concluded that there was a 
definite improvement in the walking distance and quality of life of the patient after post COVID physiotherapy rehabilitation.

KEY WORDS: Covid-19 moderate pneumonia, Post-covid rehabilitation, Rheumatic heart disease, 
Short Form-12, Six minute walk Distance.

INTRODUCTION

Rheumatic heart disease (RHD) affects >39 million 
persons globally, with the highest prevalence is seen in 
low-income countries having limited health care facilities. 
It is an after effect of Rheumatic fever which occurs after 
a single or multiple episodes of sore throat due to group 
A beta-hemolytic streptococci. For these individuals, the 
COVID-19 outbreak poses a serious problem, as secondary 
prophylaxis and access to care is likely to be disrupted, due to 
possibly disabling effects of the disease. (Melo et al. 2018). 
Cardiovascular disease is the most common comorbidity 
found in COVID-19 patients (Enrique et al. 2020; 
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Müller-Wieland et al. 2020). The clinical manifestation of 
Rheumatic heart disease and COVID-19 is challenging, 
both diseases could develop fever, chills, dyspnea, fatigue, 
cough, and myalgia. This case is been recorded with the 
view of observing the effect of structured exercise program 
on post covid patient with stable RHD, attending post covid 
outpatient department (Sanyaolu et al. 2020).

COVID-19 patients display wide spectrum of clinical 
problems, ranging from respiratory failure, an overactive 
immune system, coagulation issues, renal failure, endocarditis 
to reduced exercise tolerance. The SARS-CoV-2 virus has 
the potential to invade human body cells and systems. 
COVID-19 predominantly affects the upper respiratory 
system (sinuses, nose, and throat) and the lower respiratory 
tract (bronchitis, pneumonia, and bronchitis). Since the 
virus enters host cells through the receptor for the enzyme 
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angiotensin-converting enzyme 2 (ACE2), which is most 
prevalent on the surface of type II alveolar cells in the 
lungs, the lungs are the organs most impacted by COVID-
19 (Harrison et al. 2020). The Novel Corona virus can 
impact the heart and circulatory system, the brain directly 
(encephalitis) and indirectly (e.g. secondary to hypoxia or 
vascular thrombosis), the kidney and renal function, blood 
coagulation, and the gastrointestinal tract, in addition to the 
respiratory system (Wade 2020; Verdecchia et al. 2020).

As per WHO following a severe COVID-19 sickness, 
exercise rehabilitation is a vital aspect of recovery. It can aid 
in improving fitness, reducing dyspnea, increasing muscle 
strength, improving balance and coordination, improving 
thinking, reducing stress and improving mood, increasing 
confidence, and increasing energy level (WHO 2020). There 
is no structured rehabilitative protocol designed for such 
unusual combination as of now hence our study focuses 
on this lacuna. The outcome measures used to assess the 
impact of exercise was 6-minute walk distance and for 
health-related quality of life was SF-12. The 6-minute walk 
test (6 MWT) is a submaximal exercise test that involves 
measuring walking distance in 6 minutes. 6-minute walk 
test routinely performed for patients with moderate to severe 
pulmonary disease to quantify their functional capacity. 
6-minute walk test often captures the coexisting extra 
pulmonary manifestations of chronic respiratory disease, 
including cardiovascular disease, frailty, sarcopenia, and 
cancer (Agarwala and Salzman 2020).

In contrast with cardiopulmonary exercise stress testing, 
this test does not require complex equipment or technical 
expertise. The SF-12 is a health-related quality-of-life 
questionnaire that consists of twelve items that examine 
physical and mental health by measuring eight health 
areas. General Health (GH), Physical Functioning (PF), 
Role Physical (RP), and Body Pain (BP) are all physical 
health-related dimensions. Vitality (VT), Social Functioning 
(SF), Role Emotional (RE), and Mental Health Scales are 
all mental health-related dimensions (Huo et al. 2018; 
(Agarwala and Salzman 2020). The aim of rehabilitation is 
to improve recovery and reduce disability in patients with 
COVID-19. As of now, no studies have been reported with 
such unusual combination of RHD and COVID-19 given a 
physiotherapy rehabilitation protocol, hence this case report 
will manifest a stepping-stone to form a standard COVID 
Rehabilitation protocol for rheumatic heart disease patients 
being affected with COVID-19.

Methodology

A 35-year-old male, a known case of stable rheumatic 
heart disease referred to post covid outpatient department, 
presented with complaints of grade 2 dyspnea on a modified 
medical research council scale and was gradual in onset. 
Aggravating factors for dyspnea were climbing stairs, 
walking more than 5-10 min, and relieving factors were 
rest or sitting on a chair. He also complained of sore throat 
and dry cough. After being diagnosed with COVID-19 
moderate pneumonia, he was hospitalized for 2 days in a 
dedicated COVID-19 hospital setup, followed by 14 days of 
home-quarantine. He was on standard COVID-19 medical 

management protocol as per the guidelines which included 
cholecalciferol capsules 1000 IU, vitamin C tablets 500 mg, 
and azithromycin 500 mg (Launois et al. 2012).

On general examination all his vitals were within the 
normal limits i.e., blood Pressure was 120/88 mmHg, heart 
rate was 67 beats per min, respiratory rate was 22 breaths/
min, rate of perceived exertion was 11 using standard 
6/20 rating of perceived exertion Borg scale. Oxygen 
saturation, was 98% at rest, measured using a standard pulse 
oximeter of Meditive Company. Systemic examination of 
the cardiovascular system revealed pan systolic murmur. 
He is on regular medication, which is a tablet, digoxin 
0.25 mg for Rheumatic heart disease. Respiratory system 
examination shows reduced chest expansion and chest 
excursion. On auscultation, his breath sounds; air entry was 
reduced in bilateral middle and lower zones, bronchial type 
of breathing were heard which may be due to post covid 
pulmonary fibrosis, no foreign sounds (Williams 2017).

After the detailed assessment, a six-minute walk test was 
performed as per American thoracic society guidelines 
in which the patient completed a distance of 240 meters 
as compared to age predicted distance of 610 meters. 
He walked 61% less than the age predicted calculated, 
by formula. Pre- Six-minute walk test vitals were; blood 
pressure was 120/88 mm of Hg, a saturation of oxygen 
was 98% at room air, heart rate was 67 beats/min and the 
rate of perceived exertion was 9 on a 6-20 Borg scale. 
Post-test immediate his vital was; blood pressure 130/92 
mm of Hg, oxygen saturation dropped to 93% immediate 
post 6-minute walk test, heart rate was 55 beats/min and 
his rate of perceived exertion was 11 on 6-20 Borg scale 
(Enright and Sherrill 1998; Issues et al. 2002; Williams 
2017). Vital parameters settled to baseline in 5 minutes 
post-test. The exercise protocol was formulated base on 
the clinical assessment and six-minute walk distance as 
shown in table 1.

The individualized exercise prescription protocol was of 
45mins-1hour duration consisting of warm-up, breathing 
exercises, circuit training included followed by a cool-
down with a 1-month follow-up as shown in table 2. The 
entire rehabilitation session was uneventful. The outcome 
measures pre rehabilitation were SF-12 which scored SF-
12 is physical score: 37.9548, mental score: 43.25045, and 
6-minute walk distance in which the patient walked 8 laps 
in 6 minutes i.e. 240 meters, and rate of perceived exertion 
was 9 in 6-20 Borg scale. Written consent is taken from the 
patient to publish his case. 

Results and Discussion

The patient 6-minute walk distance pre rehabilitation •	
was 240 meters and post-rehabilitation, the total 
6-minute walk distance increased to 390 meters as 
shown in Fig 1
Rate of perceived exertion was 11 in 6-20 Borg scale •	
pre rehabilitation and post-rehabilitation rate of 
perceived exertion was 7 as shown in  Fig 2.
The quality of life improved as compared to pre-•	
rehabilitation.
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Pre rehabilitation scores of SF-12 were physical •	
score: 37.9548, mental score: 43.25045 and post-
rehabilitation scores of SF-12 were increased to, 
physical score: 44.61544, mental score: 56.83795 as 
shown in Fig 3. 

& weight. 6-minute walk distance significantly improved 
after the post covid exercise-based rehabilitation by 150 
meters, which is more than the minimal clinical difference 
change (Wise and Brown 2005). Similar results have 
reported for improvement in 6-minute walk distance in 
post-covid-19 patients with co-morbidities. The rate of 
perceived exertion also significantly improved after the 
post covid exercise-based rehabilitation by 2 points, which 
is more than minimal clinical difference. Similarly, Claudio 
et al. also reported improvement in the rate of perceived 
exertion after inpatient rehabilitation in post-intensive care 
unit COVID-19 patients (Ries 2005; Medica et al. 2021). 
Quality of life has also significantly improved, which 
measured using the SF-12 scale. SF-12 improvement was 
6.71 for the physical score and 13.63 for the mental score, 
which is more than its minimal clinical difference (Parker 
et al. 2013; Tozato et al. 2021).

There was not much improvement in physical score pre- 
and post-rehabilitation, but adequate improvement in 
mental score by 13.63 points. Hence, there was an overall 
improvement in quality of life. Studies show improvement in 
quality of life after post-covid exercise-based rehabilitation. 
Wenguang Xia et al. also discussed improvement in SF-
12 scored post rehabilitation (Li et al. 2021). Exercise 
training did not only increase the exercise capacity of the 
patient but also improved the quality of life as well (Luoto 
et al. 2012). The World Health Organization (WHO) has 
declared a global coronavirus pandemic for 2019. Since 
then, the disease has infected over 12 million people in 
countries worldwide. Several studies, including one meta-
analysis, have reported cardiovascular involvement along 
with COVID-19 disease. The most common comorbidity 
in COVID-19 patients is cardiovascular disease. RHD and 
COVID-19 have similar clinical symptoms, including fever, 
chills, dyspnea, tiredness, cough, and myalgia in both cases 
(Murdoch 2009; Tozato et al. 2021).

However, in developing countries, COVID-19 was seen in 
conjunction with Rheumatic heart disease which is a sequale 
to infective endocarditis, and initial screening might well 
be ambiguous. Various studies have reported physiotherapy 
rehabilitation is beneficial in post COVID patients(Sheehy 
2020; CURCI et al. 2020; Demeco et al. 2020). In our case 
report we have discussed a rehabilitation of an unusual 
combination of RHD and COVID-19 infection and to our 
knowledge rehabilitation of similar combination have not 
been published. Physiotherapy Rehabilitation could be a 
key strategy for reducing the impact of COVID-19 on an 
individual's health and function. It can also reduce Intensive 
Care Unit -admission related complications, such as Post 
Intensive Care Syndrome (PICS), Intensive care unit 
acquired weakness (ICUAW). The aim of rehabilitation is 
to improve recovery and reduce disability in patients with 
COVID-19. As of now, no studies have been reported with 
such unusual combination of RHD and COVID-19 given 
a physiotherapy rehabilitation protocol, hence this case 
report will manifest a stepping-stone to form a standard 
COVID Rehabilitation protocol for rheumatic heart disease 
patients being affected with COVID-19 (Barker-Davies et 
al. 2020).
 

Figure 1: Pre and Post 6-minute walk test

Figure 2: Pre and post rate of perceived exertion

Figure 3: Short form-12 Pre and Post Physical Score (PCS), 
Pre and Post Mental Score (MCS)

Individuals with stable rheumatic heart disease have 
reported having reduced exercise tolerance and quality of 
life, which can be pronounced by post covid sequelae (Melo 
et al. 2018; Sanyaolu et al. 2020).

Detailed Exercise Program: In the current case report, we 
observed 61 % lower 6-minute walk distance as compared 
to the predicted 6-minute walk distance as per age, height 
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	 Aerobic	 Resistance

Frequency	 4 Days Per Week	 2 Days Per Week
Intensity	  Mild To Moderate	 60-70% Of 1rm
	 40-59% Of Hrr/ 12-13 Of Rpe
Time	 More Than 30 Mins Per	 2-4 Set Of 8 -12 Reps Of 
	 Day (Min 10 Min Of 1 Bout)
		E  ach Of Major Muscle Group
Type	 Cycling And Treadmill	M ulti Gym And Free Weights

Table 1

Table 2

Conclusion

The findings of this case report concluded that there was a 
definite improvement in the walking distance and quality of 
life of the patient after physiotherapy rehabilitation. There 
was improvement in six-minute walk distance by 150 meters 
and rate of perceived exertion was also improved from 9 
score to 7 in 6-20 borg scale post one month. In comparison 
to pre-Rehabilitation, SF-12 improved the quality of life in 
both physical and mental sore.
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