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    Abstract

In idiopathic pulmonary fibrosis (IPF), some facts or concepts based on substantial evidence, whilst implicit for learned subspecialists, have previously been neglected and/or not explicitly formulated or made accessible to a wider audience. IPF is strongly associated with cigarette smoking and is predominantly a disease of ageing. However, its cause(s) remain elusive and, thus, it is one of the most challenging diseases for the development of novel effective and safe therapies. With the approval of pirfenidone for patients with mild-to-moderate IPF, an earlier diagnosis of IPF is a prerequisite for earlier treatment and, potentially, improvement of the long-term clinical outcome of this progressive and ultimately fatal disease. An earlier diagnosis may be achieved in IPF by promoting thin-slice chest high-resolution computed tomography screening of interstitial lung disease as a “by-product” of large-scale lung cancer screening strategies in smokers, but other techniques, which have been neglected in the past, are now available. Lung auscultation and early identification of “velcro” crackles has been proposed as a key component of early diagnosis of IPF. An ongoing study is exploring correlations between lung sounds on auscultation obtained using electronic stethoscopes and high-resolution computed tomography patterns.



Introduction

A recent review by Cordier and Cottin [1] addressed a number of important facts and concepts in idiopathic pulmonary fibrosis (IPF), largely based on circumstantial, but relatively strong, evidence that they stated may be “implicit for learned subspecialties but which have not been explicitly formulated and made accessible to a wider audience”.

These concepts included the observation that, although the description of IPF is often spuriously credited to William Osler over a century ago, more precise descriptions of IPF only appeared in the medical literature in the second half of the 20th century, suggesting that IPF is in fact a relatively “recent” disease. This concept may also be linked to the fact that IPF is a direct consequence of the epidemics of cigarette smoking, such as lung cancer, which appeared during the first decades of the 20th century [2]. Although IPF is not presently included in the list of tobacco-associated lung diseases, the prevalence of IPF has, to a degree, paralleled that of lung cancer and chronic obstructive pulmonary disease (COPD). The frequency of smoking in IPF patients also parallels that in lung cancer and COPD (∼60–80%). Smoking is not associated with IPF in all patients; however, there is a clear interaction between smoking, age and genetic background in the development of interstitial lung diseases (ILDs) [3, 4]. The impact of ageing and genetic background on the development of IPF is well illustrated by, among other facts, telomere shortening. Syndromes of short telomeres represent archetypal premature ageing syndromes of the lungs [5], and short telomeres have been found in ∼40% of patients with familial IPF and up to 25% of patients with sporadic IPF (fig. 1) [6]. Studies indicate that over two-thirds of IPF patients with telomerase mutations are smokers and that current and former smokers have shorter telomeres than age-matched controls [7, 8]. For example, a typical case of IPF associated with a telomerase mutation may present as a person aged <50 years with macrocytosis, premature greying (eyebrows and hair roots) and fine inspiratory crackles on lung auscultation, with further investigation revealing the patient to have a telomerase reverse transcriptase (TERT) gene mutation and usual interstitial pneumonia (UIP) on lung biopsy [9].
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Figure 1. 
Telomere length and telomerase mutations in a) familial and b) sporadic idiopathic pulmonary fibrosis. SP: surfactant protein; TERT: telomerase reverse transcriptase; TERC: telomerase RNA component. Reproduced from [6] with permission from the publisher.






The importance of early diagnosis of IPF

With the availability of therapies to slow disease progression, earlier diagnosis of IPF is of increasing importance and awareness of such presentations described above may raise diagnostic suspicion of the disease. The importance of an earlier diagnosis of IPF is relevant to any chronic, progressive, irreversible disorder but this becomes crucially important when effective treatments are available that can then be started without delay. A “window of opportunity” may exist during which time treatment can have optimal outcomes (fig. 2) [10]. Furthermore, delayed diagnosis of IPF is associated with increased costs in terms of investigations performed, and delayed referral can result in lower survival rates independent of disease severity or associated prognostic factors (fig. 3) [11, 12].
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Figure 2. 
Earlier treatment of idiopathic pulmonary fibrosis (IPF) may impact the course of the disease. The red lines denote the various possible disease courses. The green dotted line indicates the anticipated hypothetical outcome in patients treated late in the course of disease and the blue dotted line indicates patients treated following early IPF diagnosis. A: fast decline without treatment; B: episodes of acute worsening; C: chronic progressive decline without treatment; D: slower decline without treatment. #: periods of relative stability interposed with periods of acute decline. Reproduced from [10] with permission from the publisher.
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Figure 3. 
Earlier treatment of idiopathic pulmonary fibrosis may improve survival rates. Reproduced from [12] with permission from the publisher.





However, an early diagnosis in IPF can be problematic due to ambiguous diagnostic criteria. For example, according to the 2011 American Thoracic Society/European Respiratory Society/Japanese Respiratory Society/Latin American Thoracic Association guidelines, if high-resolution computed tomography (HRCT) scanning yields a radiological pattern that is not clearly IPF but is suggestive of IPF, i.e. possible IPF, the patient will need a surgical lung biopsy to confirm that they have definite IPF [13]. Increasingly, in an ageing population it is becoming difficult to perform surgical lung biopsy and, therefore, without a biopsy the patient is left with a diagnosis of suspected IPF. As in any other disease, in IPF it can be difficult to initiate treatment in the absence of a clear diagnosis. A solution may, in part, lie in adopting guidelines similar to those of the National Institute for Health and Care Excellence (NICE) in the UK [14]. The NICE guidance advocates that the clinician maintains a high level of suspicion for IPF in patients presenting with typical features such as bilateral inspiratory crackles (“velcro crackles”) on chest auscultation and finger clubbing. Specifically, NICE recommends that healthcare professionals, particularly primary care physicians, should be aware of the symptoms of this disease to make sure patients have access to chest imaging (especially HRCT) and specialists, so that a prompt diagnosis can be made and appropriate IPF management can be initiated following a diagnosis of suspected IPF (table 1). It is also important to note that these same guidelines clearly state that patients with IPF may often present with normal lung function, in particular during the early stages of the disease.
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Table 1. 
Awareness of clinical features of idiopathic pulmonary fibrosis (IPF)




With the development and approval of new treatments for IPF, screening programmes are key components of earlier diagnosis. Currently, there are two realistic approaches for earlier identification of IPF: 1) recognising the value of velcro crackles at pulmonary auscultation through proactive education of primary care physicians; and 2) promoting the screening for IPF as a by-product of thin-slice, low-dose chest computed tomography (CT) screening for lung cancer in smokers and ex-smokers.



Identifying velcro crackles for earlier diagnosis of IPF

Although not specific for IPF, velcro crackles are one of the key elements for early diagnosis and are often present long before an IPF diagnosis is finally made. This topic has been reviewed recently by Cottin and Cordier [15], who proposed that assessment of velcro crackles on lung auscultation is a practical way to improve the earlier diagnosis of IPF. Fine crackles are easily recognised by clinicians and are characteristic of ILD. If bilateral fine crackles are present throughout the inspiratory time, persist after several deep breaths and remain present on numerous occasions several weeks apart in a subject aged ≥60 years, this should raise the suspicion of IPF and lead to consideration of a HRCT scan of the chest [15].

Paradoxically, earlier referral of suspected IPF for HRCT diagnosis raises an issue in that criteria for confident HRCT diagnosis requires the presence of honeycombing, which is often a late sign, mostly occurring in advanced disease [13]. Cordier and Cottin [1] have proposed that lung biopsy could, therefore, be discussed with patients with suspected IPF during the “honeymoon” of early IPF, i.e. when velcro crackles can be heard on lung auscultation and before the appearance of honeycombing on HRCT. First, however, there is the need for well-designed, prospective studies that can re-appraise the value of lung auscultation for the early diagnosis of IPF.



Correlation between lung sounds and HRCT pattern in ILD: design of a prospective study

During the 2013 European Respiratory Society Annual Congress in Barcelona, Spain, L. Richeldi presented the session “Importance of early diagnosis and treatment”, the design of a prospective study, which aims to identify potential correlations between acoustic patterns obtained using electronic stethoscopes and HRCT images. The population in this study includes patients undergoing chest HRCT for any indication and the collection of demographic data, reasons for requesting chest HRCT, medical history (smoking, exposures and drugs), respiratory signs and symptoms, and the diagnosis is eventually made after complete evaluation. An electronic stethoscope capable of recording the auscultation is used to listen to the chest at six auscultation points, as marked by metallic marks recognisable on HRCT scans (fig. 4). These metallic marks serve as a point of reference denoting which part of the lung is generating the acoustic pattern in question. Lung sounds and the presence of velcro crackles can be recorded first by the electronic stethoscope and then the time, frequency and intensity of these sound waves can be objectively quantified and imaged three-dimensionally through the application of specifically designed software. The recording of sound files may enable a comparison of lung sounds over time and, ultimately, the creation of a spectrum of predicted values. It is anticipated that results from this study will be available in 2014.
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Figure 4. 
Placement of metallic markers to correlate location of chest sound and high-resolution computed tomography image.






Low-dose HRCT screening for IPF

Large-scale screening programmes are currently under consideration for lung cancer and the adoption of such a scheme for IPF, or as a by-product of lung cancer screening, may also be used to diagnose and treat IPF earlier, taking advantage of similarities in risk factors for IPF and lung cancer, e.g. age and tobacco smoking. Jin et al. [16] conducted low-dose CT screening for lung cancer in cigarette smokers with the aim of determining the prevalence of interstitial lung abnormalities at initial CT examination and the rate of progression of interstitial lung abnormalities on 2-year follow-up CT images. Interstitial lung abnormalities were observed in 9.7% of patients and 2.1% of this total was due to fibrotic abnormalities. An association with current smoking and number of pack-years with interstitial lung abnormalities was also observed. At the 2-year follow-up CT scan, fibrotic interstitial lung abnormalities had progressed in 37% of patients, including to a typical pattern of UIP/IPF in some, and regressed in none. Although the study screened patients for lung cancer, it highlights the potential of such screening strategies to detect early IPF as a by-product of cancer screening [17].



Conclusion

An earlier diagnosis of IPF is a prerequisite for earlier treatment and, potentially, improvement of the long-term clinical outcome of this progressive and ultimately fatal disease. If IPF is suspected, diagnosis can be challenging but a multidisciplinary approach involving a pulmonologist, radiologist and pathologist who are expert in ILD has been shown to improve the accuracy of IPF diagnosis. The implementation of a screening programme for IPF in clinical practice presents several challenges and the validation of adequate diagnostic studies are required in the future; both into the adoption of velcro crackles in the diagnostic process and the long-term clinical utility of detecting early IPF in large scale, thin-slice HRCT screening programmes for lung cancer.
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