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Shall we call them “telomere-mediated”?
Renaming the idiopathic after the cause
is found
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This editorial contextualises the findings of two articles in this ERJ issue, and proposes new
terminology http://ow.ly/SRcc305Mvbn

Short of lung scarring, the idiopathic interstitial pneumonias (IIPs) primarily share their poorly understood
aetiology. Attempts to identify features that refine the distinctions between IIP diagnostic categories, based
on pathologic and radiographic criteria, have led to recent revisions in their evaluation [1, 2]. The
consensus recommendation relies on multidisciplinary assessment to clarify an IIP diagnosis [2]. However,
there still remains a relatively low concordance rate across groups of experienced clinicians [3, 4] and the
heterogeneity of the clinical course within IIP subtypes poses a challenge to using these categories when
making decisions at the bedside [2].

Over the past decade, it has become evident that abnormally short telomeres are a causal risk factor for
pulmonary fibrosis in a large subset of patients [5-18]. Mutations in the genes that code for the telomerase
enzyme essential components, TERT and TR (also known as TERC), are the most common cause of familial
pulmonary fibrosis [8, 10, 16]. Five other telomere-related genes have recently been found to be mutated in
families with pulmonary fibrosis: DKCI, TINF2, RTELI, PARN and NAFI [6, 13, 14, 17-19]. Mutations in
these seven genes explain the inheritance in at least one-third of families. They are also a risk factor for
disease in a smaller subset of pulmonary fibrosis patients without a family history [5, 15]. Patients with
telomere-mediated lung disease show extrapulmonary manifestations that follow a syndromic pattern [7].
These short telomere syndrome features most commonly appear in varying degrees of bone marrow failure
and liver disease, often complicated by hepatopulmonary syndrome, among other features [11, 20-23].
Within families with autosomal dominant inheritance, genetic anticipation, which is defined by an earlier
and more severe onset of disease in successive generations, may be seen. The change in onset across
generations depends on the extent of the loss-of-function caused by a mutation, with more deleterious
mutations causing obvious genetic anticipation in two or three generations, while hypomorphic mutations
show more subtle changes in the same timeframe [9, 24]. The progressive shortening of telomeres across
generations underlies this earlier onset of disease [7]. Recognising this subset of patients is increasingly
recognised to have implications for patient care. One of the most important examples is in the lung
transplantation setting, where recognising patients with telomere-mediated lung disease is critical because it
predicts potentially avoidable complications related to myelosuppression, infection and renal failure [25].

The question of the type of lung disease developed by mutation carriers with short telomeres has been an
important one, since this subset comprises the largest genetically homogeneous group of pulmonary
fibrosis patients. A review of the literature in 2012 found the idiopathic pulmonary fibrosis/usual
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interstitial pneumonia (IPF/UIP) phenotype to be most common in telomerase mutation carriers,
accounting for 65-70% of cases [26]. However, the lung disease spectrum described in these patients is
broad. It includes the IIP subtypes as well as phenotypes that are not considered IIPs such as
hypersensitivity pneumonitis. Emphysema, which is classically considered to have a distinct aetiology, is
also a manifestation of telomere-mediated lung disease and may be a common presentation in mutation
carriers who smoke, appearing either alone, or combined with pulmonary fibrosis [19].

In this issue of the European Respiratory Journal, two articles add to the literature in this area [27, 28]. The
paper by NEwToN et al. [27] summarises the clinical characteristics of 115 individuals from 64 families with
telomerase and telomere gene mutations. Among them, 77 individuals from 15 families had undergone
multidisciplinary assessment, and, within this group, 80% of families had discordant lung disease diagnoses.
The pathology included the previously reported IIPs, hypersensitivity pneumonitis and emphysema. There
were also a number of female cases with pleuroparenchymal fibroelastosis, an otherwise rare IIP that is
known to have familial clustering [29]. Although the authors focused their study on patients with mutations
in four genes (TERT, TR, RTELI and PARN), the literature supports this heterogeneity in other short
telomere families [30]. In a prior landmark study, Steeie et al. [31] reported discordance in the IIP
diagnosis in nearly half of 111 families studied. In their study, Newton et al. further compared the survival
time or time to lung transplant in patients with IPF and non-IPF diagnoses and found they were similar
with a median around 3 years. These data are in contrast to the idea that the IPF pattern itself predicts
worse outcomes. They suggest that, within this homogeneous subset of telomere-mediated lung disease
patients, the genetic diagnosis may be more prognostic than multidisciplinary assessment based on
radiographic and pathologic information.

In their article, BORIE et al. [28] report on a national cohort from France with 237 centrally evaluated patients
with pulmonary fibrosis of suspected genetic origin. This is one of the largest systematic efforts to examine
the prevalence of telomerase mutations in this population. Patients with a family history of pulmonary
fibrosis as well as sporadic patients with extrapulmonary short telomere syndrome features were included. In
this study, only TERT and TR were genotyped, and the 17% prevalence of rare variants reported is within the
documented range seen in similar cohorts [10, 16]. Within this group, the highest frequency of mutations
was in patients who had a personal or family history of short telomere syndrome features including bone
marrow failure and liver disease; 42% of these 38 patients had a rare telomerase gene variant. This finding is
consistent with prior evidence that the molecular short telomere defect may, in a subset of patients with lung
disease, be clinically recognisable by the presence of extrapulmonary pathology in these patients or their
families [11]. It is a reminder of the importance of obtaining a personal and family history for short
telomere syndrome features when evaluating pulmonary fibrosis/emphysema patients. As the authors point
out, the significance of some disease-associated variants may at times be unclear even when their
pathogenicity is stratified based on available evidence, including frequency and prior reports. This challenge
exemplifies the hurdle to interpreting genetic information at the bedside, where family-based studies and
functional testing for every variant are not available outside of a specialised research setting.

The accompanying studies are reminders of the opportunities and challenges that come with integrating
genetic medicine paradigms in clinical practice. Surprisingly, the lung disease phenotypes that appear
within families which share a single molecular defect at telomeres span a broad spectrum of disorders we
have traditionally considered distinct. This raises the possibility that in some cases we may need to
consider a molecular classification that transcends clinical descriptors we have historically utilised. There is
already evidence that such an approach may refine patient care algorithms in some cases. For example, in
light of the already existing literature in this area, the findings in the Newton study would suggest that
there may be settings where a genetic evaluation could precede or even replace a lung biopsy for some
patients. If implemented, this could be valuable in not only providing more predictive diagnostic/
prognostic information but also in improving patient outcomes by averting the risk of respiratory
complications following surgical procedures as is well-documented for IPF [32, 33]. Considering an
umbrella category of “telomere-mediated lung disorders” can also facilitate averting the exquisite sensitivity
to commonly used medications and procedures [25, 34]. As with the implementation of genetic paradigms
in other areas of medicine, there are undoubtedly hurdles. A robust infrastructure for genetic counselling,
patient education and the most rigorous algorithms for interpreting genetic variation is not yet widely
accessible. Telomere length measurement by the clinically validated flow cytometry and fluorescence in
situ hybridisation method is only now becoming increasingly available. Nevertheless, in looking ahead, it
seems inevitable that we will one day find it necessary to call these disorders by their real name.
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