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Abstract

Objective: To compare the characteristics of connective tissue disease-associated interstitial lung disease with idiopathic
pulmonary fibrosis at a tertiary care hospital.

Methods: The retrospective study was conducted at the Aga Khan University Hospital, Karachi, and comprised
demographical, clinical and radiological data of patients with interstitial lung disease between October 2016 and October
2017 accessed through the outpatient data registry. Data was compared in terms of characteristics and key features of
patients with connective tissue disease-associated interstitial lung disease with those of idiopathic pulmonary fibrosis.
Statistical analysis was done using STATA 12.

Results: Of the 184 patients, 52(29.3%) had connective tissue disease-associated interstitial lung disease and 62(35%) had
idiopathic pulmonary fibrosis. The most prevalent conditions among connective tissue disease-associated interstitial lung
disease patients were rheumatoid arthritis 22(42.3%) and scleroderma 13(25%). Compared to patients with idiopathic
pulmonary fibrosis, those with connective tissue disease-associated interstitial lung disease were predominantly younger
(p<0.001) and female (p<0.001). History of gastroesophageal reflux disease was also significantly lower in connective tissue
disease-associated interstitial lung disease (p=0.05).

Conclusion: Connective tissue disease-associated interstitial lung disease patients were found to be younger and

predominantly female compared to patients of idiopathic pulmonary fibrosis.
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Introduction

Interstitial lung disease (ILD) comprises a heterogeneous
group of conditions of different aetiologies that damage
the lung parenchyma. These entities may manifest in
varying degrees of inflammation and fibrosis that result in
characteristic clinical, radiological and histopathological
presentations.! Idiopathic pulmonary fibrosis (IPF) is the
most common chronic progressive fibrotic lung disease
characterised by a histological and radiological pattern of
usual interstitial pneumonia (UIP).2 The global prevalence
of IPF is estimated at around 20 cases per 100,000 people
for males and 13 cases per 100,000 people for females.34
ILD is also one of the most common and serious pulmonary
complications of connective tissue disease (CTD), and is
frequently observed in conditions such as rheumatoid
arthritis (RA), systemic sclerosis, and Sjogren’s syndrome.>
CTD-associated ILD (CTD-ILD) refers to cases where the
patient meets diagnostic criteria for ILD and has clinical
features and/or serological markers for CTD. The prevalence
of CTD-ILD is estimated at 17-37% of ILD cases, which may
vary by region and population.¢ A study in China identified
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CTD-ILD in 31% and IPF in 37% of the study population.” In
Pakistan, a study reported CTD-ILD and IPF prevalence of
10.4% and 40.4%, respectively.8

Distinguishing between CTD-ILD and IPF clinically is
imperative due to differences in prognosis and treatment.
Exclusion of an underlying CTD-ILD is crucial to making a
diagnosis of IPF.9-11 The underlying radio-histological
pattern has been shown to impact prognosis. The UIP
pattern characterises IPF, while non-specific interstitial
pneumonitis (NSIP) pattern is more common in CTD-ILD.
Identifying the pattern as part of the ILD work-up is
important as different patterns can have different
prognosis. CTD-NSIP has better prognosis compared to
IPF.11.12 In contrast, some studies have demonstrated that
patients with CTD-UIP have similar prognosis as that of IPF
patients.13-15

At present, there is limited data describing features of
patients with CTD-ILD, and a dearth of literature
representing populations in low- and middle-income
countries (LMICs). The current study was planned to fill the
gap by identifying the distribution of ILD subtypes and
compare the demographic, clinical and disease
characteristics of the two commonly observed forms of ILD
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presenting at a tertiary care hospital in LMIC setting.

Materials and Methods

The retrospective study was conducted at the Aga Khan
University Hospital (AKUH), Karachi, and comprised
demographical, clinical and radiological data of ILD
patients between October 2016 and October 2017
accessed through the outpatient data registry. AKUH is a
650-bed tertiary care hospital serving a diverse patient
population Karachi and its surrounding areas. The data was
retrieved after approval from the institutional ethics review
board. The data included was of all CTD-ILD patients who
had been previously diagnosed with CTD and were under
regular treatment and were following up with
rheumatologists at AKUH. Data excluded related to
patients aged <18 years and with a history of
environmental or occupational exposures suggestive of
hypersensitivity pneumonitis, and to those who had not
undergone serological testing for CTD-ILD.

ILD diagnoses were established on international
multidisciplinary ~ consensus  American  Thoracic
Society/European  Respiratory  Society  (ATS/ERS)
classification.’¢ Patients were grouped into two categories;
CTD-ILD and IPF and were defined as CTD-ILD if they met
the CTD criteria of the American College of Rheumatology
(ACR)17-19 and IPF if they met the criteria of ATS/ERS'6 and
after exclusion of underlying CTD by clinical and serologic
criteria.

The patients had been diagnosed ILD based on high
resolution computed tomography (HRCT) findings and/or,
if available, histopathology suggestive of ILD. Among HRCT
patterns, UIP is characterised by the presence of bilateral
honeycombing, reticular opacities, traction bronchiectasis,
minimal or no ground glass opacities and predominant
basal involvement. These patients may have UIP pattern as
defined in IPF, The NSIP is characterised by symmetrical
bilateral ground glass opacities associated with or without
honeycombing or traction bronchiectasis and sub-pleural
sparing. Organising pneumonia (OP) is characterised by
bilateral ground glass opacities with patchy area of
consolidation with predominant subpleural and/or
peribronchial distribution. Lymphocytic interstitial
pneumonitis (LIP) is characterised by ground glass opacity
with mid to lower lobe predominance, scattered thin wall
cyst and pulmonary nodules of variable sizes with
mediastinal lymphadenopathy.20

Data was collected on a standardised structured
questionnaire related to patient demographics, clinical
features, radiological HRCT findings, serology markers and
treatment. Information on pulmonary function testing was
obtained and divided into mild (forced vital capacity [FVC]
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60-80% predicted), moderate (FVC 50-60% predicted) and
severe restrictive impairment (FVC <50% predicted). Data
on HRCT findings was collected and their predominant
radiographic pattern was noted.

Data was analysed using STATA 12. Absolute and relative
frequencies and percentages were calculated to determine
the spectrum of ILDs, which also included the common
variants of CTD-ILD. Next, a comparative analysis between
CTD-ILD and IPF was done, which highlighted differences
in the demographic profile, comorbidities, symptoms and
clinical presentation between the two groups. Binary
logistic regression analysis was performed with IPF as the
reference group in order to identify variables which were
eligible for multivariable regression model. Variables
having p<0.25 were considered significant at this stage.
Following this step, a multivariable model was constructed
using a step-wise approach by entering one variable at a
time and performing a partial log-likelihood test at each
step. The variable was retained in the final model when
p<0.05 value was obtained.

Results

Of the 184 patients, 52(29.3%) had CTD-ILD and 62(35%)
had IPF, followed by hypersensitivity pneumonitis 22(12%)
and others (Table 1). The most prevalent conditions among
connective tissue disease-associated interstitial lung
disease patients were rheumatoid arthritis 22(42.3%) and
scleroderma 13(25%) (Figure).

Table-1: Spectrum of interstitial lung disease (ILD) in the study sample.

Type of ILD n (%) Age Females
Mean£SD n (%)
Idiopathic pulmonary fibrosis 62(35.0) 68.2+11.9 28 (45.1)
Connective tissue disease-associated ILD 52(29.3)  50.1£13.8 46 (74.1)
Hypersensitivity pneumonitis 22(12.0)  56.0+13.0 17(77.2)
Idiopathic nonspecific interstitial pneumonia 21 (11.4)  60.4+8.2 20(95.2)
Sarcoidosis 17(9.2)  49.9+104 12(70.5)
Cryptogenic organizing pneumonia 7(3.8) 51.0+12.8 3(42.8)

Pulmonary langerhans cell histiocytosis 2(1.) 45.5+10.6 1(50.0)
Lymphangioleiomyomatosis 1(0.5) 23 0(0)

SD: Standard deviation.
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IPAF: Interstitial pneumonia with autoimmune features.

Figure: Distribution of diseases in patients with connective tissue disease-associated
interstitial lung disease (CTD-ILD) (n=52).
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Table-2: Comparison of demographic characteristics, risk profile and disease severity among patients with
connective tissue disease-associated interstitial lung disease (CTD-ILD) and idiopathic pulmonary

fibrosis (IPF) (n=114)

Overall CTD-ILD IPF p-value
Number of patients n=114 n=>52 n=62
Demographic details
Mean Age (years) 59.9+15.7 50.1+13.8 68.2+11.9 <0.001
Females (%) 74 (64.9) 46 (88.4) 28 (45.1) <0.001
Urban residence (%) 106 (94.6) 45(90.0) 61(98.4) 0.05
Co-morbidities and family history
Hypertension (%) 54 (47.3) 23 (44.2) 31(50.0) 0.53
Diabetes (%) 7(32.4) 12(23.1) 25(40.3) 0.05
Ischemic heart disease (%) 19(16.6) 4(7.7) 15(24.2) 0.01
(OPD* (%) 5(4.4) 2(3.8) 3(4.8) 0.79
0SA (%) 1(0.8) 1(1.9) 0(0) -
Smoking history (%) 0(17.5) 4(7.7) 16(25.8) 0.01
Gastro-esophageal reflux (%) 19(16.6) 4(7.7) 15(24.2) 0.01
PAH (%) 19/53(35.8)  9/34(26.5) 10/19 (52.6) 0.05
Family history of ILD * (%) 4(3.5) 2(3.8) 2(3.2) 0.62
Clinical symptoms and physical findings
(linical onset (%)
Acute/Sub-acute onset (<8 weeks) 6(5.3) 4(8.0) 2(3.2) 0.41
Chronic onset (> 8weeks) 106 (94.6) 46(92.0) 44(96.7)
Predominant resp. symptoms (%)
Cough 91(79.8) 43(82.7) 48 (77.4) 0.48
Dyspnoea 103 (90.3) 47 (90.4) 56(90.3) 0.99
Wheeze 7(6.5) 3(6.0) 4(7.0) 0.83
Physical examination (%)
*Rhonchi 12(11.6) 10(21.2) 2(3.5) 0.005
Crackles 107 (97.3) 48 (96.0) 59(98.3) 0.45
Clubbing 24(21.8) 7(14.6) 17 (27.4) 0.10
*(yanosis 3(2.7) 3(6.1) 0(0) 0.08
Spirometry (%)
Total performed: 102 43/52 59/62
Normal 22(19.3) 5(11.6) 17 (27.4)
Mild restriction 33(28.9) 18 (41.8) 5(24.2) 0.02
Moderate restriction 25(21.9) 9(20.9) 16(25.8)
Severe restriction 22(19.3) 11(25.6) 1(17.7)

* Fisher exact test (expected cell count< 5); SD: Standard deviation, COPD: Chronic obstructive pulmonary disease,

0SA: Obstructive sleep apnoea, PAH: Pulmonary artery hypertension.

Table-3: Crude and adjusted estimates of logistic regression analysis for factors associated with type of connective tissue

disease-associated interstitial lung disease (CTD-ILD)
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Of the total, data related to 114(62%) patients
with CTD-ILD and IPF was subjected to
comparative analysis, showing that compared to
IPF patients, those with CTD-ILD were
predominantly younger (p<0.001) and female
(p<0.001), while history of gastroesophageal
reflux disease (GERD) was significantly lower in
CTD-ILD cases (Table 2).

Multivariable logistic regression analysis
reconfirmed that age, gender and the presence
of GERD were significant factors (Table 3)

Discussion

To the best of our knowledge, the current study
is the first to provide insight into the burden of
ILDs at a large tertiary care hospital in Pakistan.
There was a predominance of IPF and CTD-ILD
compared to other ILD variants in the sample. In
general, CTD-ILD patients were found to be
younger and predominantly female compared to
the IPF patient profile. They also had decreased
odds of reporting a history of GERD.

RA-ILD was identified as the most common
presentation among CTD-ILD patients, followed
by scleroderma. Although RA is the most
common CTD, studies have demonstrated
scleroderma as the CTD associated with the
largest percentage of patients afflicted with
ILD.21-22 The prevalent HRCT pattern associated
with CTD-ILD was NSIP, but RA-ILD and
scleroderma patients more commonly presented
with UIP on HRCT. Some patients with interstitial
pneumonia may have presented with
autoimmune features, but they did not fulfill the
criteria for CTD-ILD. This condition has recently
been designated as interstitial
pneumonia with autoimmune features
(IPAF). We only identified one patient

Demographics Odds Ratio 95%Cl  p-value  Adjusted Odds Ratio (aOR) 95%Cl  p-value with IPAE.

Age 0.89 0.85-0.93 <0.001 0.90 0.86-0.95 <0.001

Gender (Female) 930 347-2497 <0.001 11.09 158-7761 001  Our registry enrolled a higher number
Comorbid conditions of IPF cases compared to CTD-ILD,
GERD 026  0.08-084 0.2 0.14 0.02-099 005  which is largely consistent with
Diabetes Mellitus 0.44 0.19-1.00 0.05 0.58 0.13-2.54 0.47 international data. A retrospective
Ischagmic heartdisease 0.26 0.08-0.84  0.02 0.51 0.06-3.96 0.88 study comparing the clinical
Smol.(lng hlstory . 0.23 0.07-0.77 0.01 0.96 0.06 —13.55 0.97 Chal’acteristics Of CTD_ILD and |PF
Physical examination among the Han population in China
Rhonchi* 7.29 151-3524  0.01 5.65 0.44-71.72 0.18 )

Spirometry reported a higher prevalence of IPF
Mild 408 121-1368 002 214 029-156 045  (36.9%)comparedto CTD-ILD (31%).7 In
Moderate 191 032 0.63 007-514 066 contrast, a study in India reported
Severe 3.40 0.52-6.93 hypersensitivity pneumonitis (HP)
0.92-12.48 0.06 1.03  0.10-9.67 0.97 (47.3%) as the most prevalent ILD,

a0R, Adjusted 0dds CI: Confidence interval, GERD: Gastroesophageal reflux disease.
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followed by CTD-ILD (13.9%) and IPF (13.7%).23 The
prevalence of CTD-ILD was also higher than IPF (34.8% vs
23.3%) in Saudi Arabia.24

Multivariable analysis in the current study identified a
significant difference in age, gender and history of GERD
between CTD-ILD and IPF cases, while other variables were
not significant. The average age of the CTD-ILD patients
was significantly lower than that of the IPF patients, which
is consistent with earlier findings.232526 |PF is an age-
related disease with an average patient age of 65 years.
Exposure to smoking and environmental agents is
implicated in the disease process, and the accumulation
over time of these exposures may contribute to the
development of the disease in older patients. In contrast,
CTD-ILD is related to autoimmune diseases, the majority of
which affect younger people.2’

The current findings support existing data about CTD-ILD
patients being more likely to be female compared to IPF
patients.' Most autoimmune diseases preferentially affect
females greater than males. The female-to-male ratio of
systemic lupus erythematosus (SLE) and Sjogren’s
syndrome, for example, is 9:1 and 9-20:1, respectively.2829
In an Indian study, only 26.5% of CTD-ILD patients were
males compared to 73.6% of IPF patients.23 In contrast to
other studies, the current study did not identify a
significant difference on multivariate analysis in pulmonary
function testing severity or smoking status between CTD-
ILD and IPF cases. This may be due to the limited sample
size of the study. Patients with CTD-ILD often have better
lung function at diagnosis compared to patients with IPF.30

The current study has its limitations, including a relatively
small sample size. Also, there may have been some patients
who were diagnosed with ILD in whom the extra-
pulmonary manifestations of CTD had not appeared yet,
hence, underestimating the number of CTD-ILD patients.
Though this was a single-centre study, we are in the
process of collecting data from multiple centres across the
country as part of an ongoing national ILD registry. This
data is expected to yield results of a nationally
representative sample within the next few years and will
contribute towards a growing body of evidence in this area,
particularly in the context of patient prognosis.

The current study has underscored the need for
prospective studies on CTD-ILD to understand the full
spectrum of this disease and long-term clinical outcomes.
There is a need to look at the multidimensionality of this
disease and at the prognostic factors of CTD-ILD using
longitudinal studies on a larger cohort from multiple
centres.
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Conclusion

CTD-ILD patients were found to be younger females with
symptoms and pulmonary function similar to IPF. The
multidisciplinary nature of CTD-ILD management suggests
the need for greater collaboration between
rheumatologists and pulmonologists.
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