
Abstract 

Interstitial lung diseases (ILDs) are an intriguing group of pul-
monary disorders, which still require the study of epidemiological,

genetic, pathophysiological, clinical, and radiological parameters.
Pulmonary hypertension (PH) is an underreported complication in
interstitial lung diseases which is associated with worse outcome.
In our study, we have reported the spectrum of ILDs and estimated
the prevalence of pulmonary hypertension among these subjects at
a tertiary care center. A cross-sectional study was performed in
which demographical, clinical, radiological, and histological data
of subjects with ILD, attending the Department of Respiratory
Medicine in the University was collected from 1st September 2018
to 31st August 2019. Serological tests were done wherever indicat-
ed. Standard criteria along with multidisciplinary opinion were
needed to arrive at the final diagnosis. All subjects were screened
for pulmonary hypertension via 2-D echocardiography. Mean pul-
monary artery pressure ≥20 mmHg was used to define PH. In the
defined period, 239 subjects were enrolled (58% females, n=141;
mean age 52.38±13.40 years). A tissue diagnosis was obtained in
34% cases. The most common ILD was hypersensitivity pneu-
monitis (32.2%), followed by autoimmune-ILD (31.4%), idio-
pathic pulmonary fibrosis (IPF) (15.9%) and sarcoidosis (12.6%),
non-IPF idiopathic interstitial pneumonitis (2.1%) and rest 21
(5.9%) subjects were diagnosed as other types of ILD.  Pulmonary
hypertension was seen in 46.0% of subjects. 

Introduction

Interstitial lung diseases (ILDs) are a group of disorders that
have been grouped together owing to common clinical, radiologi-
cal and pathological features [1-6]. Apart from the interstitium, the
airways, alveoli, blood vessels also get involved. The exact patho-
genetic mechanisms have not been understood for most of the
ILDs. Numerous studies were done over decades and gradually,
association has been established with respect to demographical,
clinical, radiological and histopathological parameters, associa-
tion with different kinds of exposures, genetic factors, ethnicity
and geographical factors. This has led to a significant improve-
ment in the understanding of ILDs. Various attempts have been
made to classify these from time to time. An etiological classifica-
tion was given by American Thoracic Society (ATS), which was
later revised by classifying IIPs as major, rare, and unclassifiable.
The latest classification proposed by Cottin et al. classifies ILDs
depending upon their course of fibrosis [7]. This certainly is a step
in the direction of early prognostication of subjects. In India, with
improved understanding of ILDs, the first guideline for the man-
agement of ILDs was released recently [8]. While common fea-
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tures group them together, the heterogeneity of the epidemiologi-
cal parameters requires more data to add to our knowledge. 

As far as the course is concerned, most of the ILDs are progres-
sive despite therapy and are not associated with a good outcome.
Pulmonary hypertension is a dreaded complication that may devel-
op secondary to hypoxia induced changes in the vessel walls or due
to involvement of the pulmonary vasculature per se. A variable
prevalence of pulmonary hypertension has been seen among ILD
subjects worldwide [9-14]. It further adds to the symptoms, func-
tional impairment, morbidity, and mortality in these subjects
[13,14]. Unfortunately, it is an underrecognized complication due to
the subtle presentation that may be attributed to the ILD itself. This
delays the diagnosis and the patient develops right heart failure.

Pulmonary hypertension is defined as mean pulmonary artery
pressure (mPAP) ≥25 mm Hg at rest with >3 Woods unit peripheral
vascular resistance measured by right heart catheterization [15].
The importance of early diagnosis of pulmonary hypertension was
distinctly highlighted at the 6th World Pulmonary Hypertension
Symposium where the cut-off value of mPAP was lowered to ≥20
mmHg [16]. Right heart catheterization is the gold standard inves-
tigation, however, owing to its noninvasive nature and low cost,
the most common tool employed to assess pulmonary hemody-
namics is transthoracic echocardiography [17-19].

In the present study, we have studied the spectrum of ILDs and
screened the subjects for PH and reported the prevalence at a terti-
ary care center in Northern India.

Materials and Methods

This was a cross-sectional study conducted in the Department
of Respiratory Medicine, King George’s Medical University,
Lucknow, India, over a period of one year (from 1st September,
2018 to 31st August, 2019). Consecutive subjects who fulfilled the
following inclusion criteria were enrolled: i) age greater than 12
years; (i) subjects presenting with dry cough, shortness of breath
on exertion, or other unexplained respiratory symptoms and high-
resolution computed tomography (HRCT) of the thorax suggestive
of ILD. Informed, written consent was obtained from all subjects
before inclusion into the study and approval to conduct the study
was obtained from Institutional Ethics Committee. Subjects who
did not provide consent, those with purely obstructive airway dis-
ease, or suspected recent or active infection (tubercular or other
bacterial) or malignancy were excluded.

A detailed comprehensive history including age, gender, resi-
dence, occupation, exposure, smoking history, symptoms related to
connective tissue diseases like joint pain, rash, fever, hemoptysis,
dry eyes, dry mouth, gastric reflux and history of drugs (including
anti-tuberculosis treatment) and radiation exposure were taken. A
thorough general physical and systemic examination was per-
formed. Socioeconomic status was defined using the modified
Kuppuswamy scale [20]. Modified medical research council
(mMRC) dyspnea scale was used to assess the severity of breath-
lessness [21]. The 6-minute walk test was performed in a closed
corridor in the department as per the latest ATS criteria, with verbal
instructions in native language every minute [22]. Spirometry with
transfer factor of lungs for carbon monoxide (TLCO) was per-
formed for all the willing/compliant subjects who could follow the
instructions and interpreted using the standard guidelines [23-26].

Bronchoscopy was done wherever indicated and the patient
provided consent for the procedure. Bronchoalveolar lavage fluid
was collected for cytological study and trans-bronchial needle

aspiration (TBNA) and trans-bronchial lung biopsy (TBLB) were
taken wherever possible and indicated to establish the histopatho-
logical diagnosis. Fine needle aspiration cytology (FNAC) was
done from peripheral lymphadenopathy or any other lesion in sus-
pected sarcoidosis cases. HRCT patterns were grouped according
to the American Thoracic Society/European Respiratory Society
(ERS)/Japanese Respiratory Society (JRS)/Latin American
Thoracic Association (ALAT) guideline 2018, wherein the pre-
dominant pattern was identified as Usual interstitial pneumonia
(UIP), probable UIP, indeterminate for UIP, alternate diagnosis and
non-specific interstitial pneumonia (NSIP) in consultation with the
same radiologist, to minimize inter-observer variability [27].

Diagnosis of ILD

Idiopathic pulmonary fibrosis (IPF) was diagnosed following
ATS/ERS/JRS/ALAT Clinical Practice guideline 2018 and
ATS/ERS Multidisciplinary Consensus Classification of Idiopathic
Interstitial Pneumonia (IIP) was followed for diagnosis of non-IPF
IIPs [27,28]. Hypersensitivity pneumonitis was diagnosed when a
history of exposure was present, along with classic HRCT findings
like ground-glass opacities, mosaic attenuation, centrilobular nod-
ules, septal thickening, honeycombing or with a tissue diagnosis if
possible. Sarcoidosis was diagnosed by the presence of non-caseat-
ing granulomas in TBNA or FNAC from an accessible site. An ele-
vated serum angiotensin-converting enzyme (ACE) level and 24-
hour urinary calcium supported the diagnosis. Rheumatology opin-
ion was sought in suspected autoimmune-ILD cases and wherever
indicated, relevant serological and autoimmune investigations
were done. Idiopathic pulmonary fibrosis with autoimmune fea-
tures (IPAF) was diagnosed using standard guideline [29].

Transthoracic 2-Dimensional echocardiography was done for
all the subjects by the same cardiologist and the relevant parame-
ters were noted. Pulmonary hypertension was defined as mPAP
≥20mmHg at rest [16]. Right atrial (RA) enlargement was said to
occur when RA area >18 cm2. Tricuspid annular plane systolic
excursion (TAPSE) indicated the longitudinal function of right
ventricle. Its normal value was >1.6 [30]. Mean pulmonary artery
pressure was calculated using Mahan’s equation: mPAP= 79-
(0.45*PAT) where PAT is pulmonary acceleration time [31]. Right
ventricular systolic pressure was calculated using tricuspid regur-
gitation (TR) velocity as RVSP= 4V2 +RA pressure where V is the
TR velocity. It was then utilized to grade severity as mild, moder-
ate and severe: mPAP between 20-40 mmHg, 41-55 mmHg and
>55 mmHg respectively [32]. On chest radiograph, right pul-
monary artery was considered enlarged if the diameter exceeded
16mm at the level of its bifurcation.

Sample size was calculated using the formula n= Z2 (PQ) /e2

where n=sample size, Z=value of the standard normal deviate at
two sided 95% confidence level=1.96, p=prevalence (=2), q=1-p,
e=allowable error in the sample estimate/ level of precision (=2).
Utilizing the prevalence (2%) derived from ILD India Registry
[33], the calculated sample size was 188. However, a larger num-
ber of subjects attended the department and 239 subjects who gave
written informed consent and fulfilled the following criteria were
recruited. The statistical analysis was done using SPSS (Statistical
Package for Social Sciences) version 21.0 statistical analysis soft-
ware. The values were represented in Number (%) and mean ±SD.
Chi-square test (c²) was used to compare categorical data. Analysis
of variance (ANOVA) was used to compare the within group and
between group variances amongst the study groups. Kruskall
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Wallis H Test was used to determine significant difference between
two or more groups of an independent variable. Level of signifi-
cance: p<0.05 was considered significant.

Results

The baseline characteristics of the subjects are tabulated in
Table 1. Out of 239 subjects enrolled in the study, 141 (59.0%)
were females, rest males. There was a slight preponderance of
enrolled subjects from rural areas (n=136; 56.9%). Most had
breathlessness of mMRC grade 2. Out of 239 subjects, only 220
were able to complete 6-minute walk test with a mean distance of
94.4 meters. 10% subjects could not perform spirometry with
TLCO, either because of dyspnea or procedural difficulties. In
those able to perform, a restrictive pattern was seen in 74.9% and
88.3% had diffusion defect. The mean pulmonary artery pressure
of the study population was 22.3 mmHg. The most common ILD
seen was hypersensitivity pneumonitis (HP) (32.2%), closely fol-
lowed by autoimmune-ILD (31.4%), remaining were diagnosed as
IPF, non-IPF IIPs, sarcoidosis and other types of interstitial lung
diseases (Table 2, Figure 1). ILDs related to bird exposure consti-
tuted nearly one third of the HP cases. Among autoimmune-ILD,

nearly half of the cases were of RA-ILD (rheumatoid arthritis-
ILD) (48%), followed by SSc-ILD (systemic sclerosis/scleroder-
ma-ILD) (21.3%). There was a lower lobe predominance on HRCT
thorax (43.9%) (Table 1). Most common finding was septal thick-
ening (79.0%) followed by traction bronchiectasis (38.5%) (Table
3). Some characteristic HRCT thorax findings are shown in Figure
2. Tissue diagnosis was possible in only 82 subjects (34.3%). The
final diagnosis was made after a muti-disciplinary discussion and
consensus. The mean duration of illness at the time of presentation
was maximum for autoimmune-ILD (mean 4.9 years) and mini-
mum for IPF (mean 1.9 years). Nearly a quarter of HP and sar-
coidosis subjects received anti-tuberculosis therapy (ATT) from
outside before getting diagnosed at our center (Table 4). The most
common presenting symptom was dyspnea that was seen in 93.3%
of subjects followed by dry cough in 77.4%.  The most consistent
examination finding were crepts on auscultation in 87.45%.
Clubbing was seen in 40%. Features of pulmonary hypertension
like raised jugular venous pressure and right heart failure were
present in a small number (about 15%).  Pulmonary hypertension
defined as mPAP ≥20 mmHg was present in nearly half of the sub-
jects (46.0%). The largest number of pulmonary hypertension sub-
jects were those with hypersensitivity pneumonitis due to its high-
est prevalence. When diagnosis wise prevalence was seen, most of
the cases categorized among other interstitial diseases had the
highest prevalence (Table 5). Most had mild to moderate grade
severity. As there were only 2 severe cases, for further statistical
analysis, moderate and severe cases were combined together. The
echocardiography findings such as tricuspid regurgitation velocity,
right atrial and ventricular enlargement were significantly noted
only in moderate and severe cases (p<0.001) The different
echocardiography, chest radiograph and ECG findings in relation
with presence of pulmonary hypertension are summarized in Table
6. There was a decline in diffusion capacity of the lungs in subjects
with PH, though the value was non-significant (p=0.172).

Discussion

The present cross-sectional study found that the most common
ILDs at our tertiary care centre are hypersensitivity pneumonitis
(32.2%) and autoimmune ILDs (31.4%) with a high prevalence of
pulmonary hypertension (46.0%). 

A wide range of variation exists in the clinical and demo-
graphic profile of ILDs worldwide. While western countries have
reported a prevalence close to 30 per 100,000 population, with
higher proportion of IPF and sarcoidosis cases, the largest Indian
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Table 1. Baseline characteristics of the study population (n=239).

Characteristics                                                          Statistics

Mean age ± SD (range)                                                          52.4±13.4 (15-88)
Gender                                                                                                        
Female                                                                                           141 (59.0%)
Male                                                                                                 98 (41.0%)
Residence                                                                                                  
Rural                                                                                               136 (56.9%)
Semi-urban                                                                                      2 (0.8%)
Urban                                                                                              101 (42.3%)
Occupation                                                                                                 
Farmer                                                                                            34 (14.2%)
Homemaker                                                                                  131 (54.8%)
Office work                                                                                    36 (15.1%)
Outdoor                                                                                           11 (4.6%)
Chemical/Dust exposure                                                             21 (8.8%)
Student/None                                                                                          
Smokers/ ex-smokers                                                                 51 (21.3%)
H/o ATT                                                                                              49 (20.5%)
Spirometry finding                                                                                   
Could not perform                                                                       24 (10.0%)
Mean FVC (n=215)                                                               1.8±0.6 (0.50-3.52)
Mean FVC %predicted (n=215)                                       60.8±15.1 (22-115%)
Mean TLCO (n=215)                                                             45.0±13.7 (16-94)
Mean SpO2 ±SD                                                                      94.4±4.9 (67-100%)
Median mMRC (range; mean ±SD)                                    2.00 (0-4; 2.2±0.9)
Mean 6 MWD (n=220)                                                          275.5±97.1 (30-570)
mPAP ±SD (range)                                                                   22.3±10.1 (8-61)
Mean pulmonary artery diameter ±SD (range)                27.4±3.4 (22-40)
SD, standard deviation; ATT, anti-tuberculosis therapy; FVC, forced vital capacity; FVC% pred, percent-
age predicted value of forced vital capacity; TLCO, transfer factor of the lungs for carbon monoxide;
SpO2, percentage saturation of oxygen; 6MWT, 6-minute walk test; mMRC, modified Medical Research
Council; HRCT, high resolution computed tomography; mPAP, mean pulmonary artery pressure.

Figure 1. Distribution of study population according to diagnosis.
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Table 2. Distribution according to final diagnosis (including sub-categories).

SN        Diagnosis                                                                              No. of cases                   Percentage

1-             Hypersensitivity pneumonitis (n=77)                                                                                                                     
                Pigeon breeder’s lung                                                                                          10                                             13.0
                Chicken breeder’s lung                                                                                         5                                               6.5
                Bird Fancier’s lung                                                                                                10                                             13.0
                Farmer’s lung                                                                                                          9                                              11.7
                Miller’s lung                                                                                                             3                                               3.9
                Bagassosis                                                                                                                1                                               1.3
                Others                                                                                                                      39                                             50.6
2-             Autoimmune ILDs (n=75)                                                                                                                                          
                RA                                                                                                                              36                                             48.0
                SSc                                                                                                                            16                                             21.3
                LSc                                                                                                                             7                                               9.3
                IPAF                                                                                                                            7                                               9.3
                Antisynthetase syndrome                                                                                     2                                               2.7
                JIA                                                                                                                               1                                               1.3
                RA/SSc overlap                                                                                                        2                                               2.7
                SLE                                                                                                                             4                                               5.3
3-             Sarcoidosis (n=30)                                                                                                                                                      
                Stage I                                                                                                                      12                                             40.0
                Stage II                                                                                                                      9                                              30.0
                Stage III                                                                                                                    1                                               3.3
                Stage IV                                                                                                                     8                                              26.7
4-             IPF (n=38)                                                                                                                38                                            100.0
5-             Non-IPF IIPs (n=5)                                                                                                                                                      
                iNSIP                                                                                                                          2                                              40.0
                RBILD                                                                                                                        1                                              20.0
                COP                                                                                                                            2                                              40.0
6.             Others (n=14)                                                                                                                                                              
                CPFE                                                                                                                          2                                              14.3
                LCH                                                                                                                            3                                              21.4
                Radiation induced                                                                                                  1                                               7.1
                Occupational (silicosis)                                                                                       5                                              35.7
                Occupational (Welder’s lung)                                                                             2                                              14.3
                Undiagnosed                                                                                                            1                                               7.1
ILD, interstitial lung disease; RA, rheumatoid arthritis; SSc, systemic sclerosis; LSc, localized scleroderma; IPAF, interstitial pneumonia with autoimmune features; JIA, juvenile idiopathic arthritis; SLE, systemic
lupus erythematosus; IPF, idiopathic pulmonary fibrosis; iNSIP, idiopathic non-specific interstitial pneumonitis; RBILD, respiratory bronchiolitis-interstitial lung disease; COP, cryptogenic organizing pneumonia;
CPFE, combined pulmonary fibrosis and emphysema; LCH, Langerhans cell histiocytosis.

Table 3. HRCT thorax abnormalities.

HRCT characteristics                                                                     Total (n=239)                  Percentage

Predominant distribution                                                                                                                                                           
Upper/middle                                                                                                                         89                                             37.2
Lower  105                                                                                                                         43.918.8
Uniform                                                                                                                                   45                                                
Findings                                                                                                                                        
Septal thickening                                                                                                                  189                                           79.07
Traction bronchiectasis                                                                                                       92                                            38.49
GGO     79                                                                                                                               33.05
Honeycombing                                                                                                                       57                                            23.84
Nodules                                                                                                                                    46                                            19.25
Mediastinal LN                                                                                                                       39                                            16.32
Mosaic 35                                                                                                                               14.64
PBV thickening                                                                                                                       13                                             5.43
Dilated esophagus                                                                                                                 11                                             4.60
Cysts    10                                                                                                                                4.18
Pleural plaques                                                                                                                       2                                              0.84
Consolidation                                                                                                                          2                                              0.83
Emphysematous bullae                                                                                                         2                                              0.84

HRCT, high resolution computed tomography; GGO, ground glass opacities; PBV, peri-bronchovascular.
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study published in 2015, had different results and reported the
highest prevalence to be that of hypersensitivity pneumonitis [33].
Another important study by Dhooria et al. had sarcoidosis as the
commonest ILD at their centre [34]. Indeed, the pattern can cer-
tainly vary, as there are different exposures, climatic conditions,
genetic predisposition and pattern of referral. Our ILD prevalence
patterns are in concordance with this ILD India Registry.
Comparison with other recent studies (studies done in last 10
years) is tabulated in Table 7. About 57% of the subjects were
recruited from rural areas. It was a limitation admitted in ILD
India registry that they were not able to recruit subjects from rural
population. Dhooria et al. reported 27.5% of their subjects from
rural region, while 72.5% from urban areas [34]. The most com-
mon occupation was homemaker (54.8%), which is likely as there
was a modest dominance of female subjects and rural residence.
This is a confounding factor in our study. Our department is a ter-
tiary care centre, which caters to the needs of population from

northern and eastern Indian states. The people in these regions fre-
quently breed pigeons, hens and cattle, which could account for a
high percentage of hypersensitivity pneumonitis cases.
Cytopathological or histopathological diagnosis could be
achieved in 82 subjects (34.3%). The rest either did not consent
for the procedure or were unfit to undergo the procedure or had an
inconclusive report or the procedure was not indicated (clear UIP
pattern). The importance of multidisciplinary consultation and
discussion is well recognized in the diagnosis of ILDs and we uti-
lized the same. It is indeed worrisome that ILD is still misdiag-
nosed as pulmonary tuberculosis in India and nearly 25% subjects
received ATT before reporting to us. As most of the peripheral
health practioners in India still lack knowledge about ILDs, they
often prescribe ATT to patients with chronic cough and infiltrates
on chest radiograph as tuberculosis is endemic in the country.
Lack of facility for HRCT thorax and serological investigations in
peripheral areas is also a contributing factor in misdiagnosis.
These patients are referred to tertiary centers when there is no
relief after several weeks of ATT. This has been reported by other
studies in India and neighbouring countries as well [33-35]. This
certainly calls for more vigorous sensitization about ILDs in
peripheries in a developing country like India. 

The symptom profile overlaps in ILDs and PH. The most
common clinical features dyspnea, cough and crepts are common
to both. Specific features of PH like chest pain, elevated jugular
venous pressure or loud P2 were present in very few subjects
only in advanced disease. All the subjects were subjected to
transthoracic echocardiography and quite a significant number
(n=110, 46.0%) had mPAP ≥20 mmHg, out of which most had
mild severity grade (n=80, 33.5%). The other echocardiographic
findings like enlarged right atrium and ventricles, enlarged IVC
and reduced TAPSE were significant in moderate to severe
group. Likewise, radiographic and ECG parameters showed sig-
nificant derangement only when the severity increased. The high-
est prevalence was seen among subjects of non-IPF IIPs, howev-
er the number of subjects with this category was so low (n=5)
that it cannot be considered significant. In PFT, the FVC value
did not show any correlation with the severity of PH. A decline
in TLCO with increased severity of pulmonary hypertension was
which was expected as it is affected early in the involvement of
the vasculature. The p value was non-significant though.
Previously reported prevalence among individual ILDs has
ranged from 5 to 50%, and a poor outcome has been reported by
all unequivocally [9-14]. All these studies had utilized the older
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Figure 2. Sections  from HRCT thorax of subjects showing char-
acteristic findings. a) “Head cheese sign” in a patient of HP show-
ing areas of reduced (red arrows), normal (black arrow heads) and
increased attenuation (blue arrows). b) Reticulations, traction
bronchiectasis (red arrow) and subpleural honeycombing seen in
a patient of RA.  c) Fibrosis along the bronchovascular bundle
(red arrow heads) and cystic areas (black arrow) seen in a patient
with stage IV sarcoidosis. d) Peribronchovascular thickening
(black arrow) and extensive perilymphatic nodularity in a case of
stage II sarcoidosis. e) Peripheral patchy consolidation (black
arrows) seen in COP. f) Classic subpleural sparing (black arrow-
heads) with extensive reticulation and GGO in a case of idiopath-
ic NSIP. g) Subpleural basal reticulations (black arrows) sugges-
tive of probable UIP. h) A coronal section in a case of CPFE with
reticulations, traction bronchiectasis, subpleural honeycombing
(black arrowheads) with emphysema in the apices (red arrow).
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hemodynamic definition (mPAP≥ 25mmHg). 
With growing interest and understanding of ILDs in the devel-

oping countries, the study of spectrum assumes importance. Better
knowledge of prevalent trends and risk factors help in better
research investigations and management. Also, it is imperative to

screen these subjects for pulmonary hypertension as timely diag-
nosis and management can help prevent or delay the development
of right heart failure.

There were certain limitations to our study. Ours was a single
centre study; therefore the findings may not be generalizable to a

                             Article

Table 4. Association of baseline characteristics and diagnosis.

Characteristic                             HP       Autoimmune ILDs        IPF        Sarcoidosis        Non-IPF IIPs        Others       ANOVA*/χ² (p-value)

Age (years)                                         55.8±11.8              47.3±12.8                60.7± 9.9          46.2±12.5                   51.0±20.4              51.2±16.8                      p<0.001*
Gender                                                                                                                                                                                                                                                                 
Female (%)                                            58.4                         80.0                          28.9                    46.7                              80.0                         50.0                             p<0.001
Male (%)                                                 41.6                         20.0                          71.1                    53.3                              20.0                         50.0                                    
Smokers                                                                                                                                                                                                                                                               
H/o ATT (%)                                           26.0                         14.7                          18.4                    26.7                              20.0                         14.3                             p=0.533
Duration of symptoms (years)         2.4±2.4                  4.9±5.2                    1.9±2.9              2.4±3.6                       3.7±3.7                  2.8±2.8                        p<0.001*
6MWT                                                       n=70                      n=73                        n=32                 n=29                            n=3                       n=13                                   
6-minute walk distance (m)          267.0±99.1            279.2±86.3              235.6±69.0      330.8±126.3                256.7±31.3            280.2±93.3                     p=0.007*
% desaturation on 6MWT                   4.2±4.3                  3.7±2.0                    4.7±2.4              2.0±2.7                       3.3±1.5                  5.2±2.8                        p=0.008*
SpO2                                                      93.4±4.7                96.3±2.1                  92.6±7.0            95.2±4.1                     89.6±9.5                94.6±5.2                       p<0.005*
Spirometry with TLCO                          n=69                      n=67                        n=35                 n=28                            n=4                       n=12                                   
FVC (L)                                                  1.6±0.6                  1.7±0.5                    1.8±0.5              2.0±0.6                       2.0±0.3                  1.9±0.7                        p=0.036*
FVC % pred.                                         57.9±13.7              61.4±13.6                59.7±13.8          66.1±18.5                   72.5±13.0              61.2±22.9                      p=0.117*
Median mMRC                                          3.0                           2.0                            2.5                      2.0                                2.0                           2.0                             p<0.002#

HRCT distribution

Upper/middle                                           68.8                          4.0                            0.0                     86.7                               0.0                          50.0                             p<0.001
Lower                                                          6.5                          80.0                         100.0                    0.0                               40.0                          0.0                                     
Uniform                                                     24.7                         16.0                           0.0                     13.3                              60.0                         50.0                                    
Tissue diagnosis                                                                                                                                                                                                                                                 
Not done                                                 68.8                         86.7                          73.7                     3.3                               60.0                         50.0                             p<0.001
BAL                                                           29.9                         13.3                          15.8                     0.0                               20.0                         50.0                                    
FNAC                                                         0.0                           0.0                            0.0                     20.0                               0.0                           0.0                                     
TBLB                                                         1.3                           0.0                            0.0                      3.3                               20.0                          0.0                                     
TBNA                                                         0.0                           0.0                            0.0                     16.7                               0.0                           0.0                                     
TBNA+BAL                                              0.0                           0.0                           10.5                    56.7                               0.0                           0.0                                     
mPAP                                                  23.6±11.1               21.3±9.1                  21.7±8.9           21.2±10.7                    20.6±6.5               25.5±13.0                      p=0.573*

*ANOVA; #Kruskal Wallis Test; HP, hypersensitivity pneumonitis; ILD, interstitial lung disease; IPF, idiopathic pulmonary fibrosis; IIP, idiopathic interstitial pneumonias; ANOVA, analysis of variance; ATT, anti-tubercu-
losis therapy; 6MWT, 6-minute walk test; SpO2, percentage saturation of oxygen; TLCO, transfer factor of the lungs for carbon monoxide; FVC, forced vital capacity; FVC% pred, percentage predicted value of forced
vital capacity; mMRC, modified Medical Research Council; HRCT, high resolution computed tomography; BAL, bronchoalveolar lavage; FNAC, fine needle aspiration cytology; TBLB, trans-bronchial lung biopsy; TBNA,
trans-bronchial needle aspiration; mPAP, mean pulmonary artery pressure.

Table 5. ILD wise prevalence and severity of pulmonary hypertension.

Diagnosis                         Totaln=239 No PH (n=110) PH (n=129) Mild PH (n=75) Moderate + severe PH
                                                                                                                                                                                (n=28+2=30)
                                                                           No.                %               No.                %               No.                %               No.                %

All ILDs                                                 239                            129                   54.0                   110                   46.0                    80                    33.5                   30                    12.5
HP                                                           77                              37                    48.1                    40                    51.9                    29                    37.7                   11                    14.3
Autoimmune ILDs                               75                              42                    56.0                    33                    44.0                    25                    33.3                    8                     10.7
Sarcoidosis                                           30                              19                    63.3                    11                    36.7                     6                     20.0                    5                     16.7
IPF                                                           38                              20                    52.6                    18                    47.4                    13                    34.2                    5                     13.2
Non-IPF IIPs                                          5                                4                     80.0                     1                     20.0                     1                     20.0                    0                      0.0
Others                                                    14                               7                     50.0                     7                     50.0                     6                     42.9                    1                      7.1
χ²=6.168; p=0.801; ILD, interstitial lung disease; HP, hypersensitivity pneumonitis; IPF, idiopathic pulmonary fibrosis; IIPs, idiopathic interstitial pneumonias.
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larger population. Also, tissue diagnosis could only be established
in 34.3% of patient. Another drawback was that the gold standard
investigation to confirm the diagnosis of pulmonary hypertension
is right heart catheterization while we screened the subjects with
echocardiography. Though not as accurate, it is the best non-inva-
sive screening tool [17-19].

Conclusions

In conclusion, there is a higher prevalence of hypersensitivity
pneumonitis and autoimmune-ILD reporting to our centre. A sig-
nificant number of subjects had pulmonary hypertension in
absence of suggestive clinical features.
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Table 6. Association of pulmonary hypertension and 2D echo findings, ECG and chest radiograph findings.

Echocardiography findings No PH (n=129)   Mild PH (n=80)      Moderate + severe PH (n=30) ANOVA
                                                            Mean            SD                   Mean            SD                   Mean             SD                       F                  p

TR velocity (m/s)                                                1.15                  0.28                           1.63                 0.69                          2.53                   1.06                         64.863              <0.001
RSVP (mmHg)                                                    24.84                 4.06                          37.50                7.73                         54.70                 13.55                       236.263             <0.001
PAT (s)                                                                 70.00                13.39                         54.95                6.30                         35.85                  7.42                        137.854             <0.001
IVC dia (mm)                                                      13.91                 1.04                          16.25                2.41                         21.57                  1.98                        244.722             <0.001
RA area (cm2)                                                     9.05                  1.74                          12.88                3.71                         17.40                  3.63                        124.899             <0.001
TAPSE (mm)                                                        2.14                  0.12                           2.01                 0.26                          1.89                   0.39                         19.514              <0.001
FAC (%)                                                               38.76                 5.34                          40.04                6.11                         39.10                  6.71                          1.212                0.299
LVEF (%)                                                             61.26                 2.42                          61.11                3.81                         59.43                  4.84                          3.804                0.024
                                                                                   %                      No.               %                      No.                %                       χ²                 p

RA enlargement                                                     0                      0.0                              11                   13.8                            20                    66.7                         95.895              <0.001
RV enlargement                                                     0                      0.0                               7                     8.8                             19                    63.3                        101.260             <0.001
Small LT chamber                                                 0                      0.0                               0                     0.0                              0                      0.0                              –                       –
IV flattening                                                            0                      0.0                               2                     2.5                              2                      6.7                           7.073                0.029
Pericardial effusion                                              0                      0.0                               0                     0.0                              1                      3.3                           6.996                0.030
Chest X-ray
Reticulations                                                       17                    13.2                             10                   12.5                             7                     23.3                          2.351                0.309
Cardiomegaly                                                       0                      0.0                               0                     0.0                              9                     30.0                         65.153              <0.001
Enlarged RPA                                                       0                      0.0                               1                     1.3                              5                     16.7                         28.405              <0.001
Pruning                                                                  0                      0.0                               0                     0.0                              1                      3.3                           6.996                0.030
ECG                                                                                                                                                                                                                                                                                      
RVH                                                                        0                      0.0                               1                     1.3                             17                    56.7                        119.041             <0.001
RAD                                                                        0                      0.0                               1                     1.3                             21                    70.0                        151.805             <0.001
P-pulmonale                                                         0                      0.0                               1                     1.3                             13                    43.3                         87.508              <0.001

PH, pulmonary hypertension; TR, tricuspid regurgitation; RVSP, right ventricular systolic pressure; PAT, pulmonary acceleration time; IVC dia, inferior vena cava diameter; RA, right atrium; TAPSE, tricuspid annular
plane systolic excursion; FAC, fractional area change; LVEF, left ventricular ejection fraction; RV, right ventricle; IVS, inter-ventricle septum; RPA, right pulmonary artery; ECG, electrocardiogram; RVH, right ventricular
hypertrophy; RAD, right axis deviation.

Table 7. Comparison with other recent studies (studies done in last 10 years).

                                   Year    Study     Country   Number     IPF    Non    Sarcoidosis  Auto-immune  HP  Occupational Radiation   Unclas-
                                                type                    of subjects          IPF IIP                                 ILD                                          or drug 
                                                                                                                                                                                                     induced    sifiable

Current study                                 Prevalent        India             239            15.9       2.1                 12.6                       31.4              32.2             2.9                      0.4                 0.4
Dhooria et al. [34]             2018    Prevalent        India             803            21.2       9.2                 42.2                       12.7              10.7             0.9                      0.7                 0.9
ILD India Registry [33]    2016     Incident         India            1084           13.7      12.4                 7.8                        13.9              47.3             3.0                      0.3                 0.2
Rajkumar et al. [36]          2014    Prevalent        India             289            27.7      27.7                37.4                        4.5                2.4                -                         -                     -
Sen et al. [37]                    2010    Prevalent        India             274               -         46.3                 22                          18                6.0              0.7                      1.1                   -
Karakat-sani et al. [38]    2009    Prevalent      Greece           967            19.5      10.0                34.1                       12.4               2.6              2.0                      1.8                 8.5
Alhamad et al. [39]            2013     Incident   Saudi Arabia       330            23.3       9.0                   20                         34.8               6.4                -                       1.2                 1.8
Musellium et al. [40]        2014     Incident        Turkey           2245           19.9       6.1                 37.6                        9.8                4.0             11.8                     3.5                   -
Hyldgard et al. [41]           2014     Incident      Denmark          431              28         16                    -                            13                7.0                -                       5.0                  25
IPF, idiopathic pulmonary fibrosis; IIP, idiopathic interstitial pneumonia; ILD, interstitial lung disease; HP, hypersensitivity pneumonitis.
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