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Introduction
Interstitial lung diseases (ILDs) are a group of heterogenous 
disorders characterized by varying degree of fibrosis in lung [1]. 
Work-up for connective tissue diseases (CTDs) is an important 
component of evaluation of a patient with ILD. CTDs affect 
connective tissue in various organs resulting from poorly 
controlled autoimmune responses, and associated inflammation. 
Overall ILD has been documented in up-to 15% of patients with 
CTD, with rates as high as 26% in Systemic Sclerosis (SS) [2]. 
Lung involvement contributes to mortality in CTDs, and the 
management of ILDs depends on the presence and severity of 
underlying CTDs. Hence it is necessary to understand the clinical 
presentation of CTD-ILDs 

Most studies about clinical presentation of CTD-ILD have been 
performed in western population, affecting the generalizability to 
the Indian population. In the present study, we attempt to describe 
the clinico-radiological characteristics of patients with CTD-ILD in 
India. This is a retrospective study, and we report the data from CTD-
ILD patients who presented at tertiary care center in Northern India.

Materials and Methods
Study Population
We conducted a retrospective analysis of data collected from 
January 2019 – December 2019 at Metro Center for Respiratory 
Diseases, Noida, India. All patients in this study were seen in 
the referral practice of the primary investigator. The institutional 
ethics committee approved the study protocol and waived the 
requirement for informed consent of the subjects. 

As regards diagnosis of CTDs, patients were diagnosed based on 
American College of Rheumatology/ European League against 

Rheumatism criteria [3-5]. ILD was confirmed based interpretation 
of HRCT by an experienced radiologist. All patients were discussed 
in a multidisciplinary team meeting, and expertise was sought from 
other physicians on a case-by-case basis. We excluded patients with a 
known history or on active treatment of tuberculosis and sarcoidosis.

Data Collection
The patients were also given a questionnaire to capture the 
demographic variables, presenting symptoms (symptoms that 
prompted visit to physician in the first place) and self-reported 
duration of symptoms. As regards initial presenting symptoms, 
they were classified as “CTD- dominant” if they had symptoms 
such as fever, fatigue, joint aches, muscle pain, rash , swelling, 
etc. Similarly patients were classified as having “ILD-dominant” 
symptoms if they presented with cough, chest pain, sputum 
production and shortness of breath.

Clinical data including physical examination, diagnosis of 
CTD and ILD, radiology and serology(auto antibodies) were 
ascertained from the chart and health records of the patients. 
We also captured the relevant medication history (excluding the 
exhaustive treatments for co-morbidities) and history of usage 
of oxygen therapy for the patient at the time of presentation 
to our center Data on lung biopsy, presence/absence of PAH, 
coexisting co-morbidities and drug history was also captured 
from medical records. We did not subject the patients to cardiac 
catheterization to confirm diagnosis of every PAH patient included 
in the study. The pulmonary arterial pressure was measured using 
the echocardiography. A value greater than or equal to 35 mm Hg 
is considered PAH and classified as follows: mild PAH (35–50 
mm Hg), moderate PAH (50–70 mm Hg), and severe pulmonary 
hypertension (> 70 mm Hg)
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Patients underwent pulmonary function testing at the time of 
initial visit according to ATS/ERS criteria for measurement of 
spirometry, lung volumes and DLco Spirometry and HRCT were 
performed initially and then at an interval of 6 – 12 months; the 
decision to perform these tests left to the discretion of the treating 
physician. HRCT scans and PFT results included in the analysis 
were conducted at the time of presentation to the center [6, 7].

Statistical Analysis
The data was analysed using IBM SPSS 20.0. Numbers and 
percentages were provided for dichotomous and polychotomous 
variables, and means and standard deviations were calculated for 
continuous variables. Changes in FVC and DLco were measured 
across CTD subtypes - Sjogren, progressive systemic sclerosis 
(PSS), systemic lupus erythematosus (SLE), rheumatoid arthritis 
(RA), mixed connective tissue disease (MCTD), and Kruskal-
Wallis test was used to test the significance of the findings.

Results 
A total of 50 patients were included in the study, with 33(78%) of 
the patients being females. Among females, the mean age was 58 
years, with majority having attained menopause and the median 
age of menopause being 44 years.

Clinical Presentation
Baseline demographic characteristics, clinical characteristics, 
pulmonary function testing results and medication history are 
summarized in Table 1. 

Table 1: Baseline characteristics (at the time of initial 
presentation to the center) Pulmonary arterial hypertension

Total N = 50
Mean age at presentation (±SD) 59± 11.5 yrs
Mean duration of symptoms 
before diagnosis

2.86 ± 1.9 years

Mean BMI (±SD) 25.662 ± 3.1 kg/m2
Ever-smokers 7(14%)
Co-morbidities (%)
-Hypothyroidism
-Hypertension
-Diabetes Mellitus (DM)
-Osteopenia
-Coronary artery disease(CAD)
-Anemia
-GERD

14(28%)
21(42%)
6(12%)
15 (30%)
8(16%)
29(58%)
17(34%)

Respiratory Symptoms
-Cough
-Shortness of breath
- Acute Rhinosinusitis

42 (84%)
49 (98%)
26 (52%)

Pulmonary Function tests
-Mean FEV1/FVC
-Mean FVC(% pred)
-Mean DLco(% pred)

80.82% ± 12.27%
62.59% ± 16.46 %
48.5% ±17.12%.

Medication history
-LABA
-SABA
-Steroid usage
-Mycophenolate mofetil
-Azathioprine

40(80%)
48(96%)
49(98%)
31(62%)
13(26%)

Oxygen therapy 23(46%)

At the time of initial presentation 98% of the patients were 
tachypneic and hypoxic (mean PaO2 of 75 mmHg) at presentation. 

Classical Velcro crackles were heard on auscultation in all patients 
with 92% (n=46) of subjects having bilateral basal crackles, and 
wheeze present in 48% (n=24) patient. 14 % (n=7) patients had 
clubbing. As regards initial presentation, 68% of patients presented 
with CTD-dominant symptoms to begin with; rest presented with 
ILD- dominant symptoms.

Overall, 48% (n=24) reported to have no PAH. The distribution 
of PAH across CTDs in mentioned in figure 1.

Figure 1: Distribution of PAH across CTDs

Autoantibodies
Overall, the most common auto-antibody detected was Anti-RF 
(mean value of 81.7 IU/mL), occurring in about 56% of total 
patients included in our study.

Anti-CCP was detected in 38% (12/31) with RA. Both anti-RF and 
anti-CCP positivity was seen in 29% (9/31) of RA patients. Anti-
U1RNP was detected in all patients with MCTD. ANA was seen 
in 80% (4/5) of patients with ANA, 100% (5/5) of patients with 
PSS, 83% (5/6) of patients with MCTD. All SLE patients were 
positive for anti dsDNA and 33% (1/3) for Anti Smith antibody. 
In PSS, 20% (1/5) had anti-centromere antibodies and 80% (4/5) 
had anti SCL-70. Anti SSA/SSB were detected in 19%, 80% and 
33% of patients with RA, SS and SLE respectively. Combined 
SS-A/SS-B positivity was seen in 20% (1) of patients with Sjogren.

Biopsy and Imaging 
Confirmatory biopsy results were available for 8 patients (16%). 
Lung biopsy revelated usual interstitial pneumonia (UIP) in 
3, nonspecific interstitial pneumonia (NSIP) in 2, organizing 
pneumonia (OP) in 2, and was unclassifiable in 1 patient.

Overall, most common pattern on HRCT was UIP with 46% 
(n=23), followed by NSIP 36%(n=18). The distribution of CT 
patters across CTDs in evaluated patients is mentioned in table 2.

Table 2: Distribution of CT patterns across CTDs
UIP NSIP OP Unclassified

RA (n = 31) 12 13 1 5
MCTD (n = 6) 4 1 1 0
PSS (n = 5) 4 1 0 0
Sjogren (n = 5) 2 2 1 0
SLE (n=3) 1 1 1 0

Changes in FVC and DLco
Mean Change in FVC and mean change in DLco of the patients 
over the period of 6-12 months were -0.0926 L±0.18L and 0.16% 
respectively (both statistically non-significant)
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Discussion
Our study is the first single center study conducted in India 
that intends to capture the clinical presentation of patients with 
CTD-ILD. The results from our study adds to the data previously 
captured through India ILD registry [8].

The mean age of our sample is similar to ones reported previously 
in literature [8-11]. Majority (78%) of patients in our study were 
females – this is consistent with the percentage of females in 
the CTD-ILD subgroup (n = 151, F = 111, M = 40) in India ILD 
registry [8].

RA-ILD was the most common sub-type CTD-ILD in our study. 
Other studies conducted in India and other countries have reported 
similar findings [12]. The male female ratio in patients with RA- 
ILD was 1:2.4 indicating a clear female dominance. This is in 
contrast to previous studies which associated male sex with an 
increased risk of RA-ILD [13, 14]. A study in UK has shown 
almost equal gender distribution of RA-ILD in males and females; 
a few others have shown female preponderance, highlighting the 
epidemiological variations on a local scale. 

ILD is sometimes the initial manifestation of CTD, and 32% of 
patients in our study had predominant respiratory complaints 
in their initial presentation( pulmonary symptoms as initial 
manifestation) [15, 16]. This is in contrast to studies conducted 
in China and Sri-Lanka that reported much lesser percentage of 
patients presenting with pulmonary symptoms in the first place 
[10, 17]. This observation is important since patients without 
specific rheumatological symptoms and/or antibodies in the 
early stage can be mis-diagnosed in the initial presentation. We 
cant explain the higher percentage of patients presenting with 
pulmonary symptoms as initial manifestation in our study; we 
believe that referral patterns to our center, which is an tertiary 
care pulmonology center, might have played a role.

Our study reveals that the predominant HRCT pattern in CTD-ILD 
was UIP (23/50) followed by NSIP (18/50). This contrasts with the 
multiple previous studies which report NSIP as the predominant 
HRCT pattern in CTD-ILDs [18]. Another interesting aspect to 
note is the distribution of NSIP/UIP in RA-ILD and PSS-ILD 
that conflicts with previous data – we noticed greater prevalence 
of NSIP in RA-ILD and lower prevalence of NSIP in PSS [19]. 
NSIP has been observed in up-to 43.75% of patients with RA-
ILD, and the small sample size in our study might have led to 
increased prevalence of NSIP in RA-ILD [20].  Increased age has 
been associated with UIP in PSS; considering the mean age of 
59 yrs in our study, this might have led to predominance of UIP 
in PSS-ILD [21].

The prevalence of GERD and CAD observed in our study is 
similar to previously reported data on co-morbidities in CTD-ILD 
[22-24]. Osteopenia was observed in 30% of total study group. 
High prevalence of osteoporosis and osteopenia among newly 
diagnosed ILD patients were reported by Alhamad et al, and these 
findings highlight early screening and aggressive management for 
osteopenia in patients with CTD- ILD [25]. An interesting finding 
was presence of hypothyroidism in 28% patients. Oldham et al 
has demonstrated prevalence of hypothyroidism with Interstitial 
lung disease mainly IPF, that with more in females as compared 
to males [26]. The clinical significance of hypothyroidism in 
CTD-ILD has not been studied in detail, and warrants further 
evidence generation.

52% of patients in our study were reported to have PAH. Most 
reliable studies on PAH in CTD-ILD have been conducted in PSS, 
and not surprisingly PSS-ILD accounts for ~75% of CTD-PAH 
cases [27]. The results from our study further reinforces the need 
for regular PAH screening in patients with CTD-ILD.
The patterns of auto-antibodies is similar to the patters reported 
in previous studies [28].

Most of the CTD ILD patients were seen to have restrictive defect 
on pulmonary function as reported in literature [9, 29]. The mean 
change in FVC and DLco over a period of 6-12 months was 
insignificant. The stability of lung function indicates that the 
disease was milder in the sample than in historical samples of 
patients with IPF [30].

Limitations 
The present study was a single center study, affecting the 
generalizability of the findings from the study. We included 
retrospective data of patients in the study which could be affected 
by selection bias and referral patterns

Conclusion
RA-ILD is the most common CTD-ILD subtype identified at our 
center. We reported UIP as a dominant pattern in patients with 
CTD-ILD ( especially in patients with PSS-ILD) which is in 
contrast to studies conducted in western population. 

We recommend further prospective registries to explore the 
clinical, radiological and prognostic characteristics of CTD-ILD 
in India.

References
1.	 American Thoracic Society, European Respiratory Society, 

American Thoracic Society/European Respiratory Society 
International Multidisciplinary Consensus Classification of 
the Idiopathic Interstitial Pneumonias This joint statement 
of the American Thoracic Society (ATS), and the European 
Respiratory Society (ERS) was adopted by the ATS board of 
directors, June 2001 and by the ERS Executive Committee, 
June 2001. Am. J. Respir. Crit. Care Med. 2002;165:277–304. 

2.	 Antoniou KM, Margaritopoulos G, Economidou F, Siafakas 
NM (2009) Pivotal clinical dilemmas in collagen vascular 
diseases associated with interstitial lung involvement. Eur 
Respir J 33: 882-896.

3.	 van den Hoogen F, Khanna D, Fransen J, Johnson SR, Baron 
M et al. (2013) classification criteria for systemic sclerosis: 
an American College of Rheumatology/European league 
against rheumatism collaborative initiative. Ann Rheum Dis. 
72: 1747–1755.

4.	 Aletaha D, Neogi T, Silman AJ, Funovits J, Felson DT, et 
al. (2010) rheumatoid arthritis classification criteria: an 
American College of Rheumatology/European league against 
rheumatism collaborative initiative. Ann Rheum Dis 69: 
1580–1588.

5.	 Lundberg IE, Tjarnlund A, Bottai M, Werth VP, Bilkington C, 
Visser M, et al. (2017) European league against rheumatism/
American College of Rheumatology classification criteria 
for adult and juvenile idiopathic inflammatory myopathies 
and their major subgroups. Ann Rheum Dis 76: 1955–1964.

6.	 Wanger J, Clausen JL, Coates A, Pedersen OF, Brusasco V, 
et al. (2005) Standardisation of the measurement of lung 
volumes. Eur Respir J 26: 511–522.

7.	 Macintyre N, Crapo RO, Viegi G, Johnson DC. Van der 
Grinten, et al. (2005) standardisation of the single-breath 



Citation: Arjun Khanna, Amit P Jose, Kartik Deshmukh, Dhruv Talwar, Satyam Agarwal, et al. (2023) Clinico-Radiological Profile of Patients with Connective Tissue 
Disease (CTD) Associated Interstitial Lung Disease (ILD) At a Tertiary Care Center in India. Journal of Pulmonology Research & Reports. SRC/JPRR-146. 
DOI: doi.org/10.47363/JPRR/2023(5)136

J Pulmonol Res Rep, 2023                     Volume 5(2): 4-4

Copyright: ©2023 Arjun Khanna, et al. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.

determination of carbon monoxide uptake in the lung. Eur 
Respir J 26: 720–735.

8.	 Singh S, Collins BF, Sharma BB, Joshi JM, Talwar D et 
al. (2017) Interstitial Lung Disease in India. Results of a 
Prospective Registry. Am J Respir Crit Care Med 195: 801-
813.

9.	 Fischer A, West SG, Swigris JJ, Brown KK, du Bois RM 
(2010) Connective tissue disease-associated interstitial lung 
disease: a call for clarification. Chest 138: 251-256.

10.	 U Y, Wang LS, Wei YR, Shanshan Du, Yukui Du et al. (2016) 
Clinical Characteristics of Connective Tissue Disease-
Associated Interstitial Lung Disease in 1,044 Chinese 
Patients. Chest 149: 201-208.

11.	 Alhamad EH (2013) Interstitial lung diseases in Saudi Arabia: 
A single-center study. Ann Thorac Med 8: 33-37.

12.	 Fischer A, Brown K (2014) Pulmonary manifestations of 
rheumatic disease: A comprehensive guide. Evaluation of lung 
disease in patients with connective tissue disease. Springer 
Science https://link.springer.com/book/10.1007/978-1-4939-
0770-0 

13.	 de Lauretis A, Veeraraghavan S, Renzoni E (2011) Review 
series: aspects of interstitial lung disease: connective tissue 
disease-associated interstitial lung disease: how does it differ 
from IPF? How should the clinical approach differ? Chron 
Respir Dis 8: 53–82.

14.	 Cavagna L, Monti S, Grosso V, Nicola Boffini, Eva Scorletti, 
et al. (2013) The multifaceted aspects of interstitial lung 
disease in rheumatoid arthritis. Bio Med Res Int 2013: 759760.

15.	 Cottin V (2006) Interstitial lung disease: are we missing 
formes frustes of connective tissue disease? Eur Respir J 
28: 893-896.

16.	 Antoniou KM, Margaritopoulos G, Economidou F, N M 
Siafakas (2009) Pivotal clinical dilemmas in collagen vascular 
diseases associated with interstitial lung involvement. Eur 
Respir J 33: 882-896.

17.	 Prasanjanie Jayasinghe , Nuwan Wickramasinghe , Prathapan 
Krishnakumar, Aflah Sadikeen, Amitha Fernando (2021) 
Characteristics of connective tissue diseases associated 
interstitial lung diseases – a single centre study in Sri Lanka. 
Ceylon Medical Journal 66: 38-43

18.	 Wallace B, Vummidi D, Khanna D (2016) Management of 
connective tissue diseases associated interstitial lung disease: 
a review of the published literature. Curr Opin Rheumatol 
28:236-245. 

19.	 Mira-Avendano I, Abril A, Burger CD, Dellaripa PF, Fischer 
A, et al. (2019) Interstitial Lung Disease and Other Pulmonary 
Manifestations in Connective Tissue Diseases. Mayo Clin 
Proc 94: 309-325. 

20.	 Wu EK, Ambrosini RD, Kottmann RM, Ritchlin CT, Schwarz 
EM, et al. (2019) Reinterpreting Evidence of Rheumatoid 
Arthritis-Associated Interstitial Lung Disease to Understand 
Etiology. Curr Rheumatol Rev 15: 277-289. 

21.	 Fischer A, Swigris JJ, Groshong SD, Cool CD, Sahin H, et 
al. (2008) Clinically significant interstitial lung disease in 
limited scleroderma: histopathology, clinical features, and 
survival. Chest 134: 601-605.

22.	 Fisher JH, Kolb M, Algamdi M, Morisset J, Johannson KA, 
et al. (2019) Baseline characteristics and comorbidities in 
the CAnadian REgistry for Pulmonary Fibrosis. BMC Pulm 
Med 19: 223.

23.	 Schwarzkopf L, Witt S, Waelscher J, Polke M, Kreuter M 
(2018) Associations between comorbidities, their treatment 
and survival in patients with interstitial lung diseases - a 
claims data analysis. Respir Res 19: 73. 

24.	 Wong, A.W., Lee, T.Y., Johannson, et al. (2020) A cluster-
based analysis evaluating the impact of comorbidities in 
fibrotic interstitial lung disease. Respir Res 21, 322 https://
doi.org/10.1186/s12931-020-01579-7.

25.	 Alhamad EH, Nadama R (2015) Bone mineral density in 
patients with interstitial lung disease.Sarcoidosis Vasc Diffuse 
Lung Dis 32: 151-159.

26.	 Oldham J, Kumar D, Demchuk C, Huang Y, Strek M, et 
al. (2014)  Hypothyroidism In Patients With Idiopathic 
Pulmonary Fibrosis. Am J respire Crit Care Med 189; A1497.

27.	 Zanatta E, Polito P, Famoso G, Larosa M, De Zorzi E, et al. 
(2019) Pulmonary arterial hypertension in connective tissue 
disorders: Pathophysiology and treatment. Exp Biol Med 
(Maywood) 44:120-131.

28.	 Didier K, Bolko L, Giusti D, Toquet S, Robbins A, et al. ( 
2018) Autoantibodies Associated With Connective Tissue 
Diseases: What Meaning for Clinicians? Front Immunol 9: 
541.

29.	 Madegedara D, Rathnayake S, Bandara A. (2020) Analysis 
of clinical profile, aetiology, classification and outcome 
of interstitial lung diseases at a single center of Sri Lanka 
– a descriptive study. International Journal of Research – 
GRANTHAALAYAH 8: 1-14.

30.	 Swigris JJ, Olson AL, Fischer A, David A Lynch, Gregory 
P Cosgrove, et al. (2006) Mycophenolate mofetil is safe, 
well tolerated, and preserves lung function in patients with 
connective tissue disease-related interstitial lung disease. 
Chest 130: 30-36.


