Lung cancer screening provides a unique opportunity for early diagnosis and treatment of interstitial lung disease
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To the Editor:

Early detection and treatment of lung cancer through low- dose computed tomography (LDCT) screening reduces lung cancer mortality[1, 2]. Incidental pulmonary findings are common with lung cancer screening and include interstitial lung abnormalities (ILAs)[3]. These are incidentally detected CT scan findings potentially compatible with interstitial lung disease (ILD)[4]. In the National Lung Screening Trial (NSLT)[5] and Danish Lung Cancer Screening Trial (DLCST)[6], the prevalence of ILAs was 9.7% and 16.7% respectively. ILAs can progress and have been associated with increased mortality[4]. Differentiation between ILAs and ILD is achieved through clinical evaluation and multidisciplinary team (MDT) discussion. Studies have reported incidental ILD diagnoses through lung cancer screening programmes[7] but none have investigated how incidental diagnoses of ILD alter management. To address this, we applied a novel ILD screening tool and characterised new ILD cases identified through LDCT screening. We did not set out to define the ILA rate which has been previously reported in similar cohorts[5, 6] but employed a more targeted ILD case-finding approach.

The West London lung cancer screening pilot study aimed to identify early-stage lung cancer by targeting LDCT to high-risk participants[8]. Ever-smokers aged 55–75 years were invited to a lung health check and offered LDCT if they met prespecified lung cancer risk scores; the Prostate, Lung, Colorectal and Ovarian (PLCOM2012) risk model 6-year risk ≥1.51%[9] and/or Liverpool Lung Project (LLPv2) model 5-yr risk ≥2.0%[10]. Eligible participants underwent a baseline scan and were reinvited for an incident round scan 18-24 months later if the baseline scan was negative. All scans were reported by one of five consultant thoracic radiologists each with at least eight years of thoracic CT experience. Modified Fleischner Society criteria[4] were used for ILAs, defining the extent of CT involvement as 5-10% or greater than 10%. 
During the study period (August 2018 to April 2021), a total of 1,853 subjects underwent LDCT screening and of these, 59 subjects (3.2%) fulfilled pre-specified criteria for referral to our tertiary ILD centre for clinical evaluation. The criteria for ILD referral were any of;
(i) greater than 10% ILAs on baseline LDCT (n=35)
(ii) 5-10% ILAs on baseline LDCT with restrictive lung function pattern and/or symptoms (n=11)
(iii) progressive ILAs on incident round scan performed after 18 to 24 months (n=7)
(iv) newly detected ILAs on incident round scan (n= 6)

Sixteen subjects were excluded from the analysis as they had not completed pulmonary function testing or been formally evaluated by the ILD team by the time of census, declined follow-up or had pre-existing ILD. Diagnoses were assigned following Royal Brompton Hospital MDT discussion. 

Forty-three subjects (2.3% of the cohort) underwent ILD assessment (Table 1). The mean age was 68.7 years and 27/43 (63%) subjects were male. A history of cough and/or dyspnoea was reported by 23/43 (53.5%) subjects. Due to COVID-19 restrictions, it was not possible to assess all patients in person, therefore physical examination was possible in only 21/43 (48.8%) subjects. Crackles were auscultated in 17/21 (80.9%) subjects examined. Mean forced vital capacity (FVC) was preserved in the cohort at 97.2% (± 17.6) predicted, with a reduction in transfer capacity for carbon monoxide (TLco) at 63.5% (± 14.5) predicted. Serial lung function was available in 12/43 (27.9%) of subjects, and over a mean of 16.3 (± 12.8) months demonstrated stable values in 10/12 (83.3%) but a decline in 2/12 (16.7%) subjects. A diagnostic bronchoalveolar lavage (BAL) was performed in 8/43 (18.6%) subjects; a lymphocytosis was demonstrated in three subjects, and pigment-laden macrophages in one subject. Transbronchial lung cryobiopsy was performed in one subject and showed non-necrotising granulomatous inflammation. 

An MDT diagnosis of ILD was reached in 28/43 (65.1%) subjects assessed (1.5% of the entire LDCT cohort), with the remaining 15/43 (34.9%) diagnosed with ILAs. The commonest ILD was idiopathic pulmonary fibrosis (IPF), diagnosed in 13/43 (30.2%) subjects. Other diagnoses included smoking-related ILD, hypersensitivity pneumonitis (HP), pleuroparenchymal fibroelastosis, sarcoidosis, Langerhans cell histiocytosis, post-COVID ILD and unclassifiable ILD. An antifibrotic (pirfenidone or nintedanib) for IPF was commenced in 8/43 (18.6%) subjects. Immunomodulatory treatments were initiated in three patients; prednisolone for two cases of HP, and prednisolone and methotrexate for sarcoidosis. The management strategy for 25/43 (58.1%) subjects was active surveillance with repeat lung function testing. There were no significant differences in age, gender, smoking pack-years, or lung function between participants with a final MDT diagnosis of ILD versus ILA. 

Based on our selection criteria, 3.2% of LDCT-screened subjects were referred for ILD assessment, 2.3% were comprehensively assessed and 1.5% received a final MDT diagnosis of ILD. The positive predictive value of our ILD screening tool was 65.1%. In the same LDCT cohort, lung cancer was detected in 2.5%[8]. In the NELSON trial, suspicious nodules warranting referral were detected in 2.1% of CT scans, leading to a lung cancer diagnosis in 0.9% of screened participants with a positive predictive value of a positive screening test of 43.5%[1]. The incidence of ILD is therefore comparable with that of lung cancer in this demographic. Outcomes with IPF are comparable to that of lung cancer and early intervention with antifibrotic therapy has been shown to improve life expectancy[11]. IPF patients reviewed in an ILD centre within 12 months of referral have greater preservation of lung function and improved survival[12]. For other forms of ILD, early immunosuppression can reduce the risk of developing irreversible lung fibrosis[13]. Lung cancer screening therefore provides a unique opportunity to detect and treat ILD early, improving patient outcomes. 

Diagnostic delays for patients with ILD are common[14] and patients are frequently misdiagnosed with asthma or COPD[15]. Half of the participants referred for ILD evaluation reported respiratory symptoms and many had an abnormal physical examination. ILD should always be considered in patients with respiratory symptoms and crackles on lung auscultation. In our cohort, spirometry was normal, but gas transfer was frequently reduced - laboratory lung function testing (and not clinic spirometry alone) is required in the comprehensive evaluation of these patients.

There were limitations to this study. The final cohort diagnosed with ILD through LDCT screening was derived from one region of the UK. Clinical examination and lung function data was incomplete due to COVID-19 restrictions. The staggered nature of recruitment over the study period meant that serial lung function was available for less than a third of participants. Fourteen subjects were excluded as they had not completed their diagnostic work-up by the time of census thus our reported rate of ILD diagnoses is highly likely to be an underestimate. 

In conclusion, we demonstrate that at least 1.5% of participants attending for lung cancer screening have undiagnosed ILD, figures which are comparable with lung cancer identification. Our ILD screening tool is effective with a 65% positive predictive value for the diagnosis of ILD and has the potential to streamline referrals for an expedient diagnosis of ILD. IPF is the commonest new ILD diagnosis and 19% of all patients referred for evaluation were commenced on antifibrotic therapy with a further 7% commenced on immunomodulation – therapies which are known to improve patient outcomes and survival. The resource utilisation and cost-effectiveness of this approach for ILD screening warrants further detailed evaluation across international healthcare settings. Further investigation is required to understand the impact of early intervention in ILDs diagnosed through CT screening. 
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	Characteristics   
	
	LDCT screened subjects referred to tertiary ILD centre (n = 43)


	Age, yr 
	 
	68.7 (± 4.8)


	Female sex, n (%)
	
	16 (37.2)


	Smoking status, n (%)
	Former
Current
	35 (81.4)
8 (18.6)


	Pack years, n 
	
	40.4 (± 22.6)


	Symptoms, n (%) 
	None
Dyspnoea
Cough
Cough & dyspnoea
	20 (46.5)
10 (23.3)
5 (11.6)
8 (18.6)


	Inhaled exposures, n (%)
	None
Birds
Mould
Asbestos
>1 exposure

Not available
	19 (44.2)
5 (11.6)
3 (7.0)
11 (25.6)
2 (4.6)

3 (7.0)


	Gastroesophageal reflux disease, n (%)
	
	13 (30.2)



	Chest auscultation findings*, n (%)
	Normal
Crackles
	4 of 21 (19.0)
17 of 21 (80.9)


	Autoimmune screen, n (%)
	Positive
Not available 
	4 (9.3)
9 (20.9)


	Baseline lung function 
	FEV1, % pred
FVC, % pred
FEV1/FVC
TLco, % pred
Kco, % pred
	90.6 (± 18.3)
97.2 (± 17.6)
73.4 (± 6.8)
63.5 (± 14.5)
80.1 (± 13.5)


	Diagnostic procedures, n (%)
	BAL
Transbronchial lung cryobiopsy 
	8 (18.6)
1 (2.3)


	MDT Diagnosis, n (%)

	
	[image: ]

	Management, n (%)
	
	
[image: ]





Table 1. Clinical characteristics of LDCT- screened subjects referred for ILD evaluation. FEV1 – forced expiratory volume in 1 second, FVC – forced vital capacity, TLco – transfer capacity for carbon monoxide, Kco – carbon monoxide transfer coefficient, BAL – bronchoalveolar lavage, ILA – interstitial lung abnormalities, IPF – idiopathic pulmonary fibrosis, SR-ILD - smoking-related ILD, HP - hypersensitivity pneumonitis, PPFE - pleuroparenchymal fibroelastoses, LCH – Langerhans cell histiocytosis. Data presented as mean ± SD where indicated. *Total number of subjects physically examined was 21 due to restrictions imposed by the COVID-19 pandemic.
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