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Do donors matter? Short telomeres and 
survival after lung transplant
Emily S Clausen, Laurie D Snyder

One of the great challenges of lung trans-
plantation is the development of progres-
sive small airway fibrosis leading to 
pulmonary function decline and allograft 
loss. Termed as chronic lung allograft 
dysfunction (CLAD), it is the leading cause 
of shortened long-term survival among 
lung transplant recipients and estimated to 
affect at least half of all recipients within 5 
years after transplant.1 Risk factors for 
CLAD include type of transplant (single vs 
bilateral), infections, gastro-oesophageal 
reflux, graft ischaemic time, ischaemia–
reperfusion injury, air pollution exposure, 
acute cellular rejection (ACR) episodes 
and specific antibody development.2 In 
this issue of Thorax, Faust and colleagues 
propose a new risk factor for CLAD: short 
donor telomere length (TL).3

Telomeres consist of repetitive DNA 
sequences bound to shelterin protein 
complex at chromosome ends to provide 
protection from degradation during cell 
division. Short TL has been identified as 
a major contributor to lung disease, most 
notably as a genetic mediator of a subset 
of patients with idiopathic pulmonary 
fibrosis (IPF). In particular, mutations in 
multiple telomere-related genes that code 
for components of the telomerase enzyme 
complex are known to be associated with 
familial idiopathic interstitial pneumonia 
(IIP), as well as a smaller subset of patients 
with sporadic IIP without a family history. 
Telomerase mutations in pulmonary 
fibrosis can lead to progressive respiratory 
failure. Since telomerase enzyme activity 
is required to maintain TL during succes-
sive cellular replication, telomerase muta-
tions can trigger replicative senescence 
and apoptosis to impact on a wide range 
of cells leading to a spectrum of clinical 
manifestations. Extrapulmonary disease 
states associated with telomerase muta-
tions include bone marrow failure and 
liver disease including cirrhosis and hepa-
topulmonary syndrome.

IPF and other forms of pulmonary 
fibrosis now represent the leading 

indication for lung transplantation in 
North America.1 As telomere-medi-
ated pulmonary fibrosis syndromes have 
become increasingly recognised, transplant 
centres are more aware of the complica-
tions of short telomere and some centres 
are now measuring TL in lung transplant 
candidates with pulmonary fibrosis partic-
ularly those patients presenting with a 
family history, or personal history of cyto-
penias, hepatic abnormalities and early 
greying of the hair, another feature of short 
TL. While observational studies support 
lung transplantation in patients with 
telomere-mediated pulmonary fibrosis, 
several case series reported on post-trans-
plant complications occur at higher rates 
among these transplant recipients.4–6 In 
a twist on this TL discussion, Faust and 
colleagues found that donor allograft TL 
impacted the development of CLAD.3 In 
a cohort of 175 recipients, shorter donor 
TL by quantitative PCR on DNA isolated 
from donor peripheral blood mononu-
clear cells (PBMC) was associated with an 
increased risk of CLAD or death. Impor-
tantly, younger donors with shorter TL 
most strongly demonstrated this effect. 
Extremes of TL (comparing >80 percen-
tile with <20 percentile) showed an 
increasing survival difference after 1 year 
post-transplant up until 5 years post-trans-
plant. No significant association was 
found between transplant recipient PBMC 
TL and survival, but short recipient TL 
was associated with post-transplant leuco-
penia, as previously been reported.4 An 
ancillary study done along with this anal-
ysis included examination of endobron-
chial TL in patients with either short or 
long time to onset of CLAD and it was 
found that those with >8 years until 
CLAD onset had significantly increased 
endobronchial TL.3

In contrast to this study, a previous 
study by Courtwright and colleagues 
looked at both donor lymphocyte and 
recipient lung TL and did not find a signif-
icant association with survival in their 
cohort.7 Another study since then exam-
ined recipient TL specifically in patients 
with pulmonary fibrosis and divided the 
cohort into two groups of <10th percen-
tile and ≥10th percentile TL and showed 
significantly worse survival in the <10th 
percentile even when controlling for other 

factors such as infection rate, ACR and 
primary graft dysfunction.8 Faust’s study 
adds to the field in that it has a longer 
follow-up and larger study population 
than previous studies which may account 
for why the prior studies did not find 
similar significance.

Notably, in this study and other prior 
studies, TL was determined by use of 
PBMC DNA. How TL from PBMC 
compares to TL in lung tissue remains 
unknown. In the Faust study, a subset of 
those with CLAD (n=6) and those without 
CLAD (n=12) had quantitative fluo-
rescence in situ hybridisation (Q-FISH) 
performed on endobronchial biopsies. 
While the authors do not state how this 
compared with the PBMC TL measure-
ments, short TL were also higher in those 
with CLAD. A prior study of consistency 
of TL among various organs on cadaver 
tissue showed significant variability within 
the same cadaver among various organs 
though lung was not included.9 It brings 
to question whether PBMC TL represents 
an accurate surrogate for lung TL in the 
donor allograft and further studies are 
needed to confirm if the PBMC TL of the 
donor can accurately reflect the allograft 
TL. An additional consideration is the 
TL percentile. While earlier studies have 
considered recipients with very short TL 
(<1 percentile), more recent studies have 
considered short TL as <10th percentile. 
Based on the limited studies available, it 
is not clear if there are clinically signifi-
cant differences in recipients with the very 
short TL versus those with short TL.

The implications of this study are 
potentially quite important. If donor TL 
has an impact on CLAD, then measure-
ment of the donor TL prior to transplant 
may help stratify donors. There are logis-
tical considerations though in performing 
a highly technical test that is not widely 
available during the short period of eval-
uation time that centres typically have to 
decide on donor suitability. Furthermore, 
donor shortage is a national problem for 
all solid organs. Thus, a test that might 
eliminate more donors needs to be care-
fully considered. Clearly, further studies in 
TL are warranted.
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