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ABSTRACT

BACKGROUND

Interstitial Lung Diseases (ILDs) also known as diffuse parenchymal lung disease,
include a group of diffuse parenchymal infiltrative lung diseases. A restrictive defect
is the most frequent pulmonary abnormality in patients with pulmonary fibrosis
which is the usual consequence of many ILDs. Connective tissue disorders are
usually rare, but are potentially life threatening conditions. The spectrum of ILD
varies from mucocutaneous symptoms, arthralgia / arthritis to impairment of
pulmonary and renal function. Systemic Lupus Erythematosus (SLE), Systemic
Sclerosis (SSc), Sjogren’s Syndrome (SS), inflammatory muscle diseases and
overlap-syndromes are grouped together as connective-tissue disorders.
Involvement of lung and its function is the most common form of interstitial lung
disease, leading to high morbidity and mortality among the group of connective
tissue disorders. We wanted to correlate the 6-Min Walk Distance (6MWTD) with
the Pulmonary Function Test values such as % FEV1, % FVC and FEV1 / FVC, among
patients with connective tissue disorder associated Interstitial Lung Disease in SRM
Medical College Hospital, a tertiary care hospital in Tamilnadu, South India.

METHODS

This study was done as a cross sectional analytical study among 31 patients in the
Department of Respiratory Medicine, Rheumatology and General Medicine in SRM
medical college and hospital. Each patient was explained the purpose of the study
and the need for complete co-operation. Those who satisfied the inclusion and
exclusion criteria were included. Data was collected using a structured proforma. 6-
minute walk test and pulmonary function tests were performed and correlated.

RESULTS

There appears to be a significant correlation between 6-minute walk test, %
desaturation, 6 Minute Walk Test Distance, 6 Minute Walk Test Pre BDI and 6
Minute Walk Test Post BDI with spirometry values especially with the Spirometry
FEV 1 %, Spirometry FVC % and % predicted DLCO.

CONCLUSIONS

6MWT can be used as a useful surrogate for pulmonary function tests especially
among the population where spirometry is not possible. 6MWT has good
reproducibility, is simple to perform and can be used as a screening tool for
Interstitial Lung Disease in connective tissue disorder patients.
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BACKGROUND

Interstitial Lung Diseases (ILDs) also known as diffuse
parenchymal lung diseases, include a group of diffuse
parenchymal infiltrative lung diseases which are further
classified according to etiologic, clinical, radiologic, and
histopathologic features. The most common form of the ILD
is Idiopathic Pulmonary Fibrosis (unknown origin).1-3
Fibrosis of the alveolar interstitium is more common, chronic
alveolitis (the central mechanism and distinguishing feature)
produces a functional derangement leading to loss of
functional gas exchange units leading to “end stage lung”.*

Histological diagnosis by biopsy remains the diagnostic
“gold standard” for ILD. A restrictive defect is the most
frequent pulmonary abnormality in patients with pulmonary
fibrosis which is the usual consequence of many ILDs.
Restrictive defect is a typical clinical presentation in patients
with IPF. Instituting an accurate diagnosis of ILD can be
challenging for clinicians since there are more than two
hundred different subtypes.>

Connective tissue disorders are usually rare, but a
potentially life threatening condition. Connective tissue
disorders affect people of all ages, having higher
preponderance for young adults especially women. The
spectrum of the disease varies from mucocutaneous
symptoms, arthralgia/arthritis to impairment of Pulmonary
and renal function.6 Systemic lupus erythematosus (SLE),
systemic sclerosis (SSc), Sjogren’s syndrome (SS),
inflammatory muscle diseases and overlap-syndromes are
grouped together as connective-tissue disorders.”

SLE is a prototypic autoimmune disease and it is one of
the most common autoimmune disorders in women of
reproductive age group.68 SS is a slow progressive disease, of
inflammatory autoimmune aetiology mainly affecting
principally the exocrine glands. SSc, also called as
scleroderma, is a multisystem disorder. SSc is characterized
by structural and functional irregularities of small blood
vessels, fibrosis of the skin and internal organs, activation of
the immune system and autoimmunity.?

Polymyositis and dermatomyositis comprise of
weakness of symmetric muscle, myositis, elevated levels of
serum skeletal muscle enzymes, typical electromyography
pattern and, in case of dermatomyositis, presenting with
typical rash.10 Overlap syndromes are characterised by a
combination of one or more rheumatic disease symptoms in
the same patient. Raynaud's phenomenon, arthritis and
sclerodactyly are most commonly presenting features. When
they present with Polymyositis and fibrosing alveolitis they
are more serious.®

Involvement of Lung and its function in connective tissue
diseases is usually related with considerable morbidity rate
and death. This is especially most common in the form of
interstitial lung disease, which can happen in any of these
individual disorders among the group of connective tissue
disorders.1! The 5-year mortality rate is three times more in
patients with rheumatoid arthritis (RA) and scleroderma
who is suffering from associated ILD.1213 However, when
compared to those patients with idiopathic interstitial
pneumonias (IIPs), patients with CTD - ILD responds well
with the immunosuppressive therapy and have an enhanced
prognosis pattern.14
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The routine baseline and follow up work up for the
patients with ILD involves Chest X-ray (non-specific
infiltrates), HRCT scan (nodules, cysts, ground glass change,
honeycomb change, traction bronchiectasis, intra-lobular
septal thickening), Pulse oximetry/ arterial blood gas (Low
Sp02, Low Pa02), Connective tissue disease serology
(positive for auto antibodies e.g. ANA, ENA, RF, myositis
antibodies, ANCA), Lung function tests (spirometry, lung
volumes, DLCO), Low FEV1, FVC, Normal or high FEV1 / FVC
ratio, Reduced lung volumes, Reduced DLCO and 6-minute
walk test (reduced walk distance, oxygen desaturation).15

There is a paucity of literature on the pattern,
determinants, distribution and response of treatment of ILD
in India. Small regional studies have contributed a lot in our
understanding of the disease, though no true epidemiological
study on prevalence of ILDs and its different subgroups from
India is available. This study aims to study the clinical and
radiological profile of patients with connective tissue
disorder presenting with interstitial lung disease This study
attempts to evaluate the associated risk factors with the
pattern of the disease using PFT ( % FEV1, % FVC, FEV1 /
FVC & % DLCO in spirometry), 6-min walk distance
(6MWTD), oxygen desaturation (ASO2) and arterial blood
gases in ILD patients.

Objectives

This study aims to correlate the 6-min walk distance (6 MWTD)
with the Pulmonary Function Test values such as % FEV1, %
FVC and FEV1 / FVC, among Interstitial Lung Diseases in
connective tissue disorder patients of SRM Medical College, a
tertiary care hospital in Tamil Nadu, South India.

METHODS

This study was done by a cross sectional analytical study
design among 31 inpatients and outpatients, attending the
Department of Respiratory Medicine, Rheumatology and
General Medicine in SRM Medical College and Hospital, a
tertiary care hospital in Tamilnadu, South India. According to
Muhammed Shafeeq K et al study, the prevalence of Idiopathic
Pulmonary Fibrosis (commonest form of ILD) as 38.6 %.1¢
With a precision of 17.1 % and 95 % confidence interval, the
sample size is calculated as

Z21—a /2 *p* (1 — p)
N= e

Where,

Z1-o0 / 2 - two tailed probability for 95 % confidence interval =
1.96

p (%) - prevalence of = 0.386

d (%) - precision or allowable error for = 0.175

N 1.96"2 * 0.386 * (1 — 0.386)
- 0.17572

N=29.73

Thus, the total sample size required for the study is 30. All
patients irrelevant of gender, between the age of 18-80 years
with symptoms suggestive of ILD and CTD who were willing to
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participate were included in the study. Patients with
Respiratory illnesses other than ILD, Occupational lung
disorders, Chronic Cardiac, Hepatic and Renal disease were
excluded from the study. The minimum calculated sample size
is 30. However, in the study period of 18 months, 31 subjects
were included in the study.

Procedure

Institutional Ethical Committee approval was taken prior to

the study. Consecutive sampling was followed. After

establishing rapport with the study subject, the purpose,

procedure, benefits, risks and confidentiality of the study

were explained. Informed written consent from the study

subject was taken before the interview schedule was

administered. Data was collected from the eligible patients

on basic Patient’s history was taken according to the

questionnaire (with personal, environmental, occupational

and clinical details) and subjected to clinical examination.
Interstitial lung disease was diagnosed by the following

methods. 17

e  History and physical examination.

e Autoantibodies for connective tissue disorders.

e  Spirometry - PFT and DLCO.

e  6-minute walk test.

Statistical Analysis

The data was coded and entered in Microsoft Excel and
analysed using SPSS version 20. Frequencies and percentages
with visualisation was used for categorical variables such as
gender, type of illness. Measures of central tendency and
dispersion were used for numerical variables from the serum
blood levels such as age, 6-MWT and PFT parameters.
Pearson’s Correlation test was used to predict the association
between 6-MWT and PFT parameters. P-value of less than 0.05
was considered as statistically significant.

RESULTS

The study population comprised of 31 Interstitial Lung
Disease patients. The mean and median age of the study
population is 54 and 55 respectively. Majority (13,42 %) of the
study population were belonging to 51-60 age group category.
18 (58 %) were females and 13 (42 %) were males. 8 (26 % )
were history of smoking. 5 (16 % ) were history of alcoholism.
The basic socio-demographic details of the study subjects are
represented in table 1.

In the study population, the mean Duration of illness in
months is 7.19 with Std. Deviation of 2.548. The median and
mode of the duration of illness is six. All of them presented
with cough and shortness of breath. Two (6.5 %) of the study
population had presented with haemoptysis also. Majority (12,
39 %) of the study population presented with the joint pain
and swelling. This is followed by skin rashes, skin thickening,
Raynaud’s phenomenon and difficulty in swallowing. Most
common presenting symptom is pitting scars (5, 16.1 %)
followed by pallor and clubbing. All the participants were
having positive CRP status. ANA is 1+ among 13 (42 %) and 2+
among 11 (36 %). Table 2 represents the clinical details of the
study subjects.
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Sl. No. Variable Category Frequency Percent
<30 1 3.2
31-40 1 3.2
1 Age 41-50 9 29.0
51-60 13 41.9
>60 7 22.6
Female 18 58.1
2 Gender Male 13 419
X Yes 8 26
3 Smoking No 23 74
X Yes 5 16
4 Alcoholism No 26 84
Total 31 100.0

Table. 1. Socio-Demographic Details of the Study Subjects

1. No. Variable Category Frequency Percent
Shortness Of Breath & Cough 29 93.5

1 Symptoms Shortness Of Breath & Cough,

) 2 6.5
Haemoptysis
Discolouration Around Eyes 2 6.5
Dry Eyes / Dry Mouth 2 6.5
Joint Pain & Swelling 12 38.7
Extra Joint Pain, Swelling & Skin Rash 3 9.7
2 Pulmonary Skin Rashes 4 12.9
Symptoms  Skin Thick, Raynaud’s Phenomenon 4 129
Skin Thickening, Raynaud’s 3 97
Phenomenon, Difficulty In Swallowing '
Skin Thickening 1 87
1+ 13 42
SI:‘aI\ifs 2+ 11 35
3+ 7 23
Total 31 100.0
Table. 2. Clinical Details of the Study Subjects
6 Min. 6 Min. 6 Min. 6 Min.

Walking Test Walking Walking Walking

% Test TestPre  Test
Desaturation Distance BDI Post BDI
, Pearson -090 574" 720" 717"
Spirometry  Correlation
FEV1/FVC  Sig. (2-tailed) .631 .001 .000 .000
P
Spirometry . coroon 157 663" 828" 850"
FEV1 % Correlation
Sig. (2-tailed) 399 .000 .000 .000
Spirometry L earson 065 527" 769" -737"
FVC % Correlation
Sig. (2-tailed) 729 002 .000 .000
P
% predicted - o0 -046 617" 760" -766"
DLCO Correlation
Sig. (2-tailed) 807 .000 .000 .000

Table 3. Correlation of Spirometry Values
with 6-Minute Walk Test Values
**, Correlation is significant at the 0.01 level (p-value).
*. Correlation is significant at the 0.05 level (p-value).

The mean six-minute walk distance of the study population
was 352.26 with a standard deviation of 57.36. In Six- Minute
Walk Test, the parameters such as 6-MWT SpO2 pre-test, 6-
MWT SpO2 post-test, 6-MWT SpO2 % desaturation, 6-MWT
Distance, 6-MWT pre BDI and 6-MWT post BDI. When 6-MWT
and PFT parameters were subjected to correlation tests, 6
Minute Walking test Distance, 6 Minute Walking test Pre BDI
and 6 Minute Walking test Post BDI were significantly
correlated with Spirometry FEV1 / FVC, Spirometry FEV1 %,
Spirometry FVC % and % predicted DLCO with p-value of less
than 0.05. Table 3. Represents the Correlation of Spirometry
values with 6-Minute walk test values.

DISCUSSION

This study was conducted in a tertiary healthcare center in
Chennai, Tamilnadu, India, to evaluate the relation between
walk distance (6MWTD), and parameters of 6MWT with PFT
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(% FEV1, % FVC, FEV1 / FVC & % DLCO) in ILD in CTD
patients. In this study, there appears to be significant
correlation between 6 Minute walk test % Desaturation, 6
Minute walk test Distance, 6 Minute walk test Pre BDI and 6
Minute walk test Post BDI with the spirometry values
especially with the Spirometry FEV %, Spirometry FVC % and
% predicted DLCO with a p-value less than 0.05. They were
mainly negative correlations, ie., The increase in one variable
will cause decrease in the other variable.

Deuschle K et al, studied the usefulness of Six-minute walk
distance test and its utility as a marker for disability and
complaints in 101 consecutive patients with systemic
sclerosis. The median 6MWDistance was 491.0 m (range 86.0-
664.5 m). 6-MWDistance weak-to-moderate correlation with
predicted FVC, FEV1, TLC, DLCO and nutrition status of the
patients. There was a weaker correlations for age and BMI.18
Lima TR et al, studied the relationship between functional
capacity, mobility of the joints and lung function in patients
with systemic sclerosis and concluded that 6 MWD can be
influenced by cardiovascular and pulmonary impairments in
systemic sclerosis, and further they suggested that the
musculoskeletal dysfunction play an significant role in the
functional capacity.19 6MWT and its components may indicate
patients at amplified possibility of developing pulmonary
hypertension. 20

Villalba WO et al, studied the usefulness of Six-minute walk
test for the evaluation of severity pulmonary function in 110
scleroderma patients. Three variables were statistically
significant when tested with six-minute walk distance such as
age, race, and dyspnoea index.2! Antonella Caminati et al,
studied the Walking distance on 6-Minute Walk Talk test as a
prognostic factor in idiopathic pulmonary fibrosis. Patients
walking less than 212 metres had a significantly lesser survival
rate than those walking Further. 6 min walk distance was
independently associated with mortality.22

In a study by Sébastien Sanges et al, the 6-Min Walk
Distance is independently related with initial Heart Rate and
Heart Rate variation; with Pulmonary Arterial Hypertension
but not Interstitial Lung Disease, signifying that pulmonary
vasculature may have a superior influence than parenchymal
connection on limitation of the function.23 Since Six Minute
Walk Test is a submaximal exercise test, the diagnosis of
chronotropic incompetence cannot be certainly made. The
main limitation of this study is probable confounding variables
such as Musculo skeletal pain levels and pulmonary artery
pressure were not studied.

6MWT is feasible and reliable test for the severity
assessment in interstitial lung disease.24In our study, the mean
six-minute walk distance was 352.26 with a standard
deviation of 57.36. Schoindre Y et al, concluded that there is
lack of specificity of the 6-minute walk test as an outcome
measure for their 87 patients with systemic sclerosis. Twenty-
six patients (30 %) out of 87 patients had an abnormal
6MWTest and the mean 6MW Distance was 461.8 + / - 103.0
metre. C-reactive protein (CRP) was the single independent
variable related with abnormal 6MWTest.25 6-Minute Walk
Test can be used as useful surrogate for pulmonary function
tests especially among the population where spirometry is not
possible.

Future studies can be done with a larger sample so that
inferences will be with higher precision, multi-centred so that
generalisability to the whole population can be better and
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follow up and data on survival so that it will reveal the
prognostic factors and factors related to survival can be
studied.

CONCLUSIONS

When 6-MWT and PFT parameters were subjected to
correlation tests, 6 Minute Walk Test Distance, 6 Minute Walk
Test Pre BDI and 6 Minute Walk Test Post BDI were
significantly negatively correlated with Spirometry FEV / FVC,
Spirometry FEV1 %, Spirometry FVC % and % predicted DLCO
with a p-value of less than 0.05. 6MWT has good
reproducibility, is simple to perform and can be used as a
screening tool for Interstitial Lung Disease in Connective
tissue disorder patients.

Written informed consent was obtained from each patient. Ethical
clearance was obtained from Institutional Ethical Committee, SRM
Medical College, Chennai.

We thank the institution for its constant support and encouragement.
We also thank the study subjects for their cooperation.
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