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ABSTRACT

Interstitial lung disease (ILD) is an umbrella term which consists of variety of disorders. ILDs are
characterized by impaired gas exchange function and restricted pattern on lung function physiology
testing with associated radiological findings. Lung damage occurring in most ILDs is progressive and
irreversible Idiopathic Pulmonary Fibrosis (IPF) is one of the commonest ILD encountered in
practice. The symptoms experienced by the patients in most interstitial lung disease are cough,
breathlessness or shortness of breath, limited functional capacity. Here, we identified a case study of
Idiopathic Pulmonary Fibrosis for which a tailor-made pulmonary rehabilitation program was
introduced. The 8 week pulmonary rehabilitation program showed significant improvement in the
aerobic capacity and quality of life of the patient.
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INTRODUCTION

Interstitial Pulmonary Fibrosis (IPF)
is defined as a specific form of chronic,
progressive fibrosing interstitial pneumonia
of unknown cause, occurring primarily in
older adults, limited to the lungs, and
associated  with  changes in  the
histopathology and radiologic pattern
bilateral, patchy, peripheral, and basilar
predominant disease with reticulonodular
infiltrates, often with honeycomb and cystic
changes of Usual Interstitial Pneumonia
(UIP). M IPF is diagnosed by- a] excluding
other known causes of interstitial lung
disease (ILD) e.g., domestic and
occupational  environmental  exposures,
connective tissue disease, and drug toxicity,
b] the presence of a UIP pattern on high-

resolution computed tomography (HRCT) in
patients not subjected to surgical lung
biopsy, c] HRCT and surgical lung biopsy
pattern. A gradual lung function worsening
over years is seen in most of the patients
while few remain stable. The patients with
IPF demonstrate increase in respiratory
symptoms with decline in PFT, progressive
fibrosis on HRCT, acute respiratory decline
or death. These patients with IPF may have
co-morbid conditions including pulmonary
arterial hypertension, gastro-oesophageal
reflux disease, obstructive sleep apnoea,
obesity, and emphysema. The impact of
these conditions on the outcome of patients
with IPF is unclear. @
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A 29 vyear old male, operating
designer (desk job) by occupation, visited
OPD with dry cough, progressive dyspnea
on exertion from grade 1 to grade 3 (nMRC
scale) with no known allergies and negative
family history. He was diagnosed as a case
of clinical schizophrenia in 2007 and is on
regular medications (Rexipra, Olizet) since
then. He was asymptomatic till, when in
2012, patient started experiencing shortness
of breath on exertion. Many clinics were
visited for the same complaints and
symptomatic relief was found. Standard
chest X-ray investigation was done in 2012
which did not show any significant change.
Over the years, he started experiencing
increased episodes of breathlessness but all
these complaints were correlated to his
clinical psychological condition and were
not addressed appropriately for a very long
time. Again in June 2018, he experienced
progressive increase in breathlessness and
limitation in carrying out his activities of
daily living and was started with oral
steroids and home oxygen therapy (2 litres
O, at night). Investigations were done
following these episodes which consisted of
Chest X-rays, CT Chest scan (plain and
contrast), CT Thorax, USG, body
plethysmography, DLCO (diffusing
capacity of the lungs for carbon monoxide),
blood investigations and 6MWT. HRCT and
X-ray showed Usual Interstitial Pattern. CT
thorax showed signs of diffuse bronchiolitis,
bronchiectatic changes in inferior lingual
and bilateral lower lobes, paraseptal
emphysematous changes in bilateral upper
and lower zones and excessive deposition of
fat in right pleuropericardial space causing
displacement of heart towards left. CT chest
showed the presence of right sided
Morgagni hernia with omental fat, defect
measuring 1.5*4.2 cms was noted in
anterior aspect of righthemidiaphragm with
omental fat herniation. Herniated fat noted
in anterior mediastinal and right pericardial
region causing sub segmental atelectasis of
underlying lung. Pulmonary function test

improvement in small and large airway
function after inhalation of bronchodilator.
DLCO single breath test showed 1.39%
(predicted 10.72%). Body plethysmography
report showed Total Lung Capacity of 2.39
which was 37.6% of predicted.
METHODOLOGY

The patient did not get the clearance
for the surgical management of hernia
owing to the lung condition and was
decided to be managed conservatively. In
functional assessment, resting HR- 93 bpm,
RR- 26/min, SpO,. 93% and BP- 130/90
mmHg. The tests done were 6 Minute Walk
Test, 1 Lower limb endurance using 1-
minute sit-to-stand test, ™1 Maximum
Inspiratory and Expiratory Pressures using
MicroRPM™ device, ® and A Tool to
Assess Quality of life in Idiopathic
Pulmonary Fibrosis (ATAQ-IPF)
questionnaire. "' In 6MWT, patient walked
100-meter distance. After 1% minute, patient
became tachypnoeic and tachycardic and
stopped the test. Patient covered 16.98% of
his  predicted 6MWD [(561.022 -
(2.507*age in yrs) + (1.505* weight in kgs)
— (0.055* height in cm)] ©® and did not
complete the test successfully. Post-test:
HR- 121 bpm, RR- 32/min, SpO2-78%and
BP- 150/100 mmHg with recovery
occurring in 30secs to HR- 95 bpm, RR-
26/min, BP- 140/90 mmHg and SpO,- 92%.
During 1 minute sit-to-stand test, patient
performed 22 sit ups with heart rate 102
beats/min and SpO,77%. Post 30 seconds
and 1 minute of the test, the recovery
occurred with heart rate going down to 95
beats/min and 86 beats/min and SpO, rising
to 85% and 93% respectively. The patient
demonstrated good lower limb strength and
endurance. The MIP and MEP values were
89 (82.32%) and 103 (77.85%) cmH,O
respectively using age predicted formula
[MIP = 120 - (0.41*age) and MEP = 174 —
(0.83*age)]. ' ATAQ-IPF questionnaire is
a 13 section questionnaire dealing with
different aspects of life. Higher the score,
poorer is quality of life. Maximum and

report showed severe restriction, small minimum scores are 370 and 74
airway obstruction with modest respectively. Patient scored 258 out of 370.
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The focus of pulmonary
rehabilitation program was on improving
aerobic capacity of the patient, strength of
the respiratory muscles, peripheral muscles
and quality of life. The intervention duration
was 8 weeks, 6 days a week, 20 minutes per
session twice a day. The program was
structured as follows: diaphragmatic
breathing (2-3 minutes), Anulom-Vilom
pranayama (inhale through one nostril while
the other is kept closed, then open the
closed nostril and exhale through it keeping
the other closed, repeat same with other
nostril, this completes one cycle; 3 sets of
10 cycles), Suryanamaskar  (Patient
performed SN in a rapid manner so that all
12 postures were completed in 2 minutes; 3
cycles using 2 litres of Oy), breathing
control (1-2 minutes), ventilator muscle
training using Respironics™ Threshold IMT
(Inspiratory Muscle Trainer) at 30% of MIP
(10-15 repetitions/2 times a day). The
progression was made after 4 weeks which
included Anulom-Vilom pranayama (3 sets
of 15 cycles), Suryanamaskar (5 cycles
without hold) using 2 litres of O, and
Threshold IMT at 40% of MIP (10-15
repetitions/2 times a day). After 6 weeks, O,

usage was stopped while performing
Suryanamaskar with same repetition. Post 8
weeks, readings were taken for 6MWT,
MIP, MEP and ATAQ-IPF questionnaire to
see the effect of pulmonary rehabilitation.

RESULTS

After 8 weeks of pulmonary
rehabilitation, patient’s resting heart was 82
beats/min, respiratory rate 14/min and SpO;
97% at room air. Patient successfully
completed the 6 MWT. Patient walked a
distance of 256 meters (43.47% of predicted
6MWD) with 2 rest periods of 32 seconds
and 46 seconds respectively; showed
significant improvement in the walking
distance by 156 metres (26.4%) with MCID.
T MIP and MEP values showed
improvement by 116 (107.29%) and 139
(92.70%) cmH,O with a significant
difference of 24.97% and 14.85%
respectively. ™ In 1 minute sit-to-stand
test, patient performed 27 sit -ups which
showed significant improvement achieving
MCID. *?1 On ATAQ-IPF questionnaire,
patient scored 215 out of 370 with
improvement of 43 points (16% change).

Table 1: Pre- and Post- intervention parameters
Parameters Pre-intervention | Post-intervention | % change
6 minute walk distance (6MWD) 100 meters 256 meters 60.93%
Maximum inspiratory pressure (MIP) | 89 cmH,O 116 cmH,O 23.27%
Maximum expiratory pressure (MEP) | 103 cmH,O 139 cmH,0 25.89%
1 minute sit-to-stand 22 sit-ups 27 sit-ups 18.51%

Table 2: ATAQ-IPF guestionnaire dimensions

Dimensions Patient pre-score | Patient post score
Cough 24/30 6/30
Shortness of breath 25/30 6/30
Planning and analyzing 25/25 25/25
Sleep 9/35 11/35
Mortality 20/25 16/25
Energy level 15/25 12/25
Mental and emotional well being 27/35 25/35
Ability to participate in social activities | 22/25 21/25
Finances 24/30 24/30
Independence 22/25 22/25
Sexuality 5/25 5/25
Relationships with others 21/30 21/30
Therapies for IPF 19/30 21/30
Total score 258/370 215/370

DISCUSSION

The choices of exercises made for
this patient were based on his clinical
condition and were tailor made to meet his

requirements.  The  results  showed
improvement in the aerobic capacity,
ventilatory muscle strength and quality of
life significantly.
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MIP is the strength of the inspiratory
muscles, primarily the diaphragm and
allows assessment of respiratory muscles by
a quick and non-invasive method, which is
highly dependent on patient effort. *°!
Respiratory muscle weakness is found to be
an independent predictor of all cause
mortality including other measures of
pulmonary function test as well. ¥
Suryanamaskar  (SN) was  performed
sequentially in synchrony with breathing.
Patient performed SN in a rapid manner,
also called as Fast Suryanamaskar (FSN).
Suryanamaskar has been found to be an
effective modality in improving the patients.
SN training is shown to improve both
expiratory and inspiratory muscles strength.
The different postures of SN involve
isotonic  contraction and chest wall
expansion which may be improving strength
of the intercostal muscles. This is in
agreement with a study performed by
Ananda et al which found significant
increase in MIP with FSN than SSN. FSN
had shown a significant effect on MIP and a
statistically insignificant but appreciable
increase in MEP. This can be attributed to
the type of breathing and pattern of SN
practiced. It is plausible that the slow and
controlled inspiration and expiration, as
practiced in SSN, contributed to significant
increase in both pressures, whereas FSN
resulted in increase in MIP alone as it was
being performed rapidly and did not have
controlled expiration phase. ™ Positive
effects on levels of breathlessness and
patients’ ability to cope with breathlessness
and satisfaction with the management of
breathlessness and anxiety were found after
3 months of treatment. Changes in
depression were evident from 8 weeks while
quality of life indicators (fatigue,
breathlessness mastery and emotional
function) improved significantly from the
first month of treatment suggesting more
stable breathlessness experience with IMT.

One of the most important yogic
practices which can produce different

of prolongation and control of breath helps
in reshaping breathing habits and bring
awareness of conscious breathing. [
During pranayama, the respiratory muscles
are stretched to their full extent and the
respiratory apparatus was able to work to
their maximal capacity; the use of
diaphragmatic and abdominal muscles more
efficiently during the Anulom-Vilom. The 6
MWT is a submaximal, moderate-to-
vigorous intensity testing which may be
useful in the classification of aerobic fitness,
which is associated with various health
outcomes. The predictive value of the 6
MWT for estimating VO, max depends on
the patient characteristics. It has important
implications as it is a noninvasive and
simple-to-use  determinant of maximal
aerobic power. ™ Increased aerobic
capacity in this patient could be attributed to
improved respiratory muscle function.
Pranayama helps to reduce the relative load
on the muscles and increase maximal
sustained ventilatory capacity, lung volumes
and vital capacity by its slow breathing;
slow and deep breathing technique which is
commonly used to decrease the work of
breathing and accessory muscle activity; to
increase the efficiency of breathing; and to
improve the ventilation by its slow breath
rate and more tidal volume. Additive effect
is seen in terms of increased 6MWD after
ﬁg?ctice of this specific breathing technique.

ATAQ-IPF questionnaire is a
disease specific instrument to health related
quality of life in patients with idiopathic
pulmonary fibrosis (IPF). It is a
multidimensional  questionnaire  which
comprises of different domains of
psychometric  characteristics. ! With
improvement in all other functions, patient
has reported improved quality of life with
ATAQ-IPF questionnaire. This is in
agreement with a review done by Dowman
et al "8 which included 9 studies, 5 were
included in the meta-analysis. Pulmonary
rehabilitation improved the 6 minute walk

physiological ~ responses in  healthy distance significantly. Quality of life has
individuals is breathing techniques. This art improved following pulmonary
International Journal of Health Sciences & Research (www.ijhsr.org) 77

Vol.9; Issue: 12; December 2019



Isha Shripad et.al. Effectiveness of Pulmonary Rehabilitation in a Patient with Idiopathic Pulmonary Fibrosis:
A Case Study

rehabilitation for all participants on a variety
of reasons.

CONCLUSION

Pulmonary rehabilitation incorpo-

rating spiritual and physical domains of
aerobic fitness, respiratory muscle strength
and quality of life has been found to
improve aerobic capacity and QOL in a
patient with IPF.
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