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Abstract

Telomeres are repetitive nucleotide sequences that prevent chromosomal
shortening in cell replication. Short telomeres have been implicated in the
pathogenesis of interstitial lung disease. Patients with short telomere related
pulmonary fibrosis can have computed tomography (CT) findings inconsis-
tent with pro-typical usual interstitial pneumonia/idiopathic pulmonary
fibrosis (UIP/IPF) pattern. They can have rapid progression and overall
worse prognosis. Antifibrotic drugs, like pirfenidone, can be used to slow
the progression of disease, but there is conflicting data in patients with Tel-
omerase reverse transcriptase/Telomerase RNA component (TERT/TERC)
mutations, hence genetic testing plays an important role in determining the
therapeutic options. These patients should be referred for lung transplanta-
tion early. We present a case of rapidly progressive pulmonary fibrosis asso-
ciated with short telomere.

Introduction

Idiopathic pulmonary fibrosis (IPF) is a chronic progres-
sive idiopathic interstitial pneumonia that can sometimes
occur in families. Cases of familial pulmonary fibrosis
(FPF) have been linked to TERC/TERT mutations. Here,
we present a case of FPF with short telomeres that had a
rapid progression and a fatal outcome.

Case Report

A 63-year-old female with a past medical history of
hypertension, hypothyroidism, and mild intermittent
asthma presented to her primary care physician with dys-
pnoea and a progressive dry cough. It started two weeks
prior to presentation, without associated fevers, chills,
chest pain, or weight changes. She had a 10-pack year
smoking history but no other exposure to any workplace
or environmental toxins or chronic medications known
to have pulmonary toxicity. Her family history was signif-
icant for an identical twin who was diagnosed with
hypersensitivity pneumonitis (HP) and her mother was
diagnosed with IPF. There was no family history of cir-
rhosis or premature greying of hair. She was started on
inhalers and prednisone for presumed bronchitis but

returned two weeks later with worsening shortness of
breath, extreme fatigue, and progressive exercise intoler-
ance. Her vitals were normal, and the physical examina-
tion showed normal S1 S2, with no murmurs. Lung
examination revealed fine bibasilar inspiratory crackles,
with no wheezing. She did not have any palpable lymph-
adenopathy, rashes, joint tenderness, or small joint defor-
mities. Chest X-ray was performed that showed bilateral
interstitial fibrosis. Complete blood count and liver func-
tion tests were normal. C-reactive protein (CRP) was ele-
vated at 6.13 mg/dL and erythrocyte sedimentation rate
(ESR) 92 mm/h. Immunological work-up was negative,
except anti-nuclear antibody (ANA) 1:160 (Table 1).
Chest computed tomography (CT) (Figs. 1, 2) demon-
strated fibrotic changes of bilateral lungs with posterior
and basilar predominance without honeycombing. Pul-
monary function tests (PFTs) showed forced expiratory
volume in the first second (FEV1) of 1.42(75% predicted),
forced vital capacity (FVC) 1.72 (66% predicted), total
lung capacity (TLC) 2.23 (53% predicted), and diffusion
lung capacity for carbon monoxide (DLCO) of 5.3 (25%
predicted) consistent with severe restriction. Repeat PFTs
one month later showed worsening FEV1 of 0.93 (43%
predicted) and TLC of 1.75 (40% predicted) consistent
with restrictive physiology. Given the rapid progression,
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she had a lung biopsy consistent with usual interstitial
pneumonia (UIP) (Figs. 3, 4) and subsequent telomere
tests done demonstrated lymphocyte telomere length less
than the 10th percentile for age confirming the diagnosis
of short telomere related pulmonary fibrosis. She was

being evaluated for a lung transplant, but unfortunately
she passed away within three months of her diagnosis.

Discussion

Telomeres are repetitive nucleotide sequences that prevent
chromosomal shortening during cell replication. Mutations
in the telomerase enzyme activity, telomerase biogenesis,
maturation, and trafficking can result in the shortened
telomere.

Table 1. Summary of immunological work-up for ILD.

Test Value Reference range

ANA 1:160 <1:40
Ro52 <2.3 <20 units
Ro60 <4.9 <20 units
ds-DNA Negative Negative
ANCA Negative Negative
PR3 <2.3 <20 units
CCP 8.9 <20 units
RNP/Smith <3.3 <20 units
Ig panel Negative Negative
PL-12 AB <11 <11 units
PL-7 AB <11 <11 units
EJ AB <11 <11 units
Anti-Jo/Jo-1 AB <11 <11 units
MI-2 BETA AB <11 <11 units
MI-2 ALPHA AB <11 <11 units
SRP AB <11 <11 units
NXP-2 AB <11 <11 units
TIF-1y AB <11 <11 units
MDA-5 AB <11 <11 units
Centromere AB Negative Negative
C3/C4 Normal

ILD, Interstitial lung disease.

Figure 1. Computed tomography (CT) scan (axial section) showing
fibrotic changes in the posterior and basilar part without any
honeycombing.

Figure 2. Computed tomography (CT) scan (coronal section) showing
fibrotic changes in the posterior and basilar part without any
honeycombing.

Figure 3. Biopsy showed patchy interstitial fibrosis with areas of nor-
mal lung architecture.
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Short telomeres can result in severe multisystem disorders,
known as short telomere syndrome like dyskeratosis con-
genita. Patients with this disorder usually present with muco-
cutaneous abnormalities such as mucosal leukoplakia, nail
dystrophy, premature greying of hair, bone marrow failure,
increased risk of skin cancer, IPF, and rarely cirrhosis [1].

Short telomeres have been implicated in the pathogene-
sis of interstitial lung disease. The common patterns seen
are fibrosis, nonspecific interstitial pneumonia (NSIP),
organizing pneumonia, HP, acute interstitial pneumonia,
and combined fibrosis and emphysema. TERT and TERC
gene mutations have been associated with FPF [2]. Studies
have shown that about 30% of patients with FPF have
telomere-related mutations [3].

Not all patients with ILD secondary to short telomere
develop FPF. Our patient had a CT scan inconsistent with
the prototypical UIP/IPF pattern but histological evidence
of UIP. In studies involving FPF with telomere mutations,
more than half of the patients with CT findings inconsis-
tent with IPF had biopsy-proven UIP [2]. This was the
case in our patient as well. Her twin sister’s images were
most consistent with chronic HP.

Patients with short telomere related ILD progress rap-
idly and have a worse prognosis. Identified patients should
be referred for lung transplantation immediately.
Antifibrotic agents, nintedanib and pirfenidone, limit dis-
ease progression; however, there is conflicting data to

suggest that patients with TERT/TERC mutations are less
likely to respond to pirfenidone [4]. More prospective tri-
als are needed to establish the efficacy of these medica-
tions. There is inconclusive evidence for the use of danazol
in patients with IPF. It has been shown to cause telomere
elongation and slow the decline in FVC and DLCO; how-
ever, there are case reports of worsening fibrosis after the
initiation of danazol [5]. Given the inconclusive evidence,
the use of danazol in short telomere related ILD is cur-
rently restricted to patients with aplastic anemia. There is
also ongoing research for gene therapy in the management
of patients with familial ILD. Telomere mutations must be
identified in patients with IPF undergoing transplant as
their immunosuppressant therapy will be tailored accord-
ingly due to increased toxicity. Genetic counselling should
be done for immediate family members and telomere test-
ing should be done even if specific IPF pattern is not seen
on CT scans.
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Figure 4. Fibroblastic foci with dense collagen fibrosis.
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