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medical centers; one of these techniques should be applied
periodically to follow the progression of fibrosis among
young recipients of PN. In addition, now that soy, medium
chain triglyceride, olive, and fish (SMOF) lipid10 is being uti-
lized in most medical centers, infants and children receiving
this emulsion should be carefully studied to understand
whether hepatic fibrosis occurs among them.

Gura et al expands our knowledge of how the liver is
wounded by PN, it is now incumbent upon us to minimize
the scarring. n
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Gastrointestinal Bleeding: Expanding the Shortened
Telomere Disorder Phenotype
T
elomere biology disorders are a group of disorders
characterized by an elevated malignancy risk, mucocu-
taneous abnormalities, pulmonary and hepatic

fibrosis, and bone marrow failure secondary to severely
reduced cellular telomere length.1,2 The presence of vascular
ticle, p 55
alterations in patients with telomere biology
disorders, including pulmonary arteriove-
nous malformations and retinal vessel dis-

ease, have been increasingly recognized.3 In this volume of
The Journal, Himes et al sought to further elucidate the fre-
quency and etiology of gastrointestinal hemorrhage in pa-
tients with an underlying telomere biology disorder. The
cause of gastrointestinal bleeding in patients with telomere
biology disorder, including those without a diagnosis of
Coats plus syndrome with its known elevated intestinal hem-
orrhage risk resulting from vascular anomalies,4 is undoubt-
edly multifactorial. Hepatic fibrosis may be significant,
leading to portal hypertension and resultant esophageal vari-
ces or gastropathy.3 Bowel inflammation, including severe
colitis and enteropathy, can be present.5 With an elevated
malignancy risk, gastrointestinal bleeding episodes may be
the initial presentation of an esophageal or colonic cancer.1
Bleeding risk may further be increased secondary to bone
marrow failure/hematologic malignancy associated
thrombocytopenia or hepatic dysfunction associated
coagulopathy.2

Through retrospective analysis, 16 patients with telomere
The authors decla
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biology disorders with a history of signifi-
cant gastrointestinal hemorrhage were
analyzed, with a median age at time of first
bleeding occurrence of 12.5 years. Hematochezia or melena
was the most common initial gastrointestinal hemorrhage
manifestations, and recurrence was frequent with 15 of 16 pa-
tients suffering from subsequent bleeding episodes. Despite a
high prevalence of thrombocytopenia among the study sub-
jects, the authors did not believe that their presentation clin-
ically was concerning for a bleeding diathesis. Themajority of
patients had normal hepatic laboratory studies during their
initial hemorrhagic episode, and esophageal varices were
only observed in 1 out of 3 of those assessed. Of particular in-
terest, evidence of angiodysplasia was seen in 67% of those
undergoing endoscopies. Less than one-third of the patients
re no conflicts of interest.
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included had a Coats plus diagnosis, and 8 patients were
noted to have TINF2 mutations.6

Clearly gastrointestinal hemorrhage is not limited to
those with Coats plus syndrome but should be considered
as a possible clinical manifestation in all patients with
telomere biology disorders, including pediatric patients.
Although the patients did not clinically present with a
bleeding diathesis, future studies in these patients may
benefit from more expanded hemostatic testing, such as
thromboelastography, as any defects identified could pre-
sent possible treatment opportunities. The study does
suggest more widespread systemic vascular pathology
than previously appreciated, particularly in those with
TINF2 genetic alterations. Of note, all included patients
with TINF2 mutations had undergone hematopoietic
stem cell transplantation (HSCT). Severe and fatal gastro-
intestinal hemorrhage in patients with dyskeratosis conge-
nita status post bone marrow transplantation has been
previously described.7,8 It is well known that HSCT
causes vascular endothelial pathology9 even in those
without telomere dysfunction and that patients with telo-
mere biology disorders have an elevated risk of veno-
occlusive disease without reduced intensity conditioning
regimens.10 Further studies into the effects of transplanta-
tion on endothelial cells harboring shortened telomeres is
necessary to fully understand the vascular risks to those
with telomere biology disorders undergoing HSCT.
Although it must be noted that some patients suffered
from gastrointestinal hemorrhage outside of the post-
transplant setting, signifying additional riskfactors unre-
lated to HSCT.

Interestingly, colitis or esophageal varices were not
believed to be the primary causes of most gastrointestinal
bleeding episodes with endoscopy findings predominantly
notable for the discovery of angiodysplastic and ectatic
vascular lesions. Basic research analyses linking specific ge-
netic alterations impacting telomere length to endothelial pa-
thology are needed to better understand which patients with
telomere biology disorders, other than those with Coats plus,
are at greatest risk for the formation of such vascular abnor-
malities. Further study is also warranted to understand the
pathophysiology underlying the development of atypical ves-
sels within patients with telomere biology disorders. Altered
dyskerin or telomerase reverse transcriptase interactions with
vascular epithelial growth factor may play a role, but these
biologic signals do not mechanistically appear straightfor-
ward.11-13 Accelerated endothelial cell senescence because
of shortened telomeres may also be contributing,14 especially
given the known increased risk of angiodysplasia in the gen-
eral elderly population.15 Given this, further analysis of the
potential for worsening or progressive vascular lesions over-
time in patients with telomere biology disorders is also
needed.

Further insight may come by looking to other disorders
that present with angiodysplasia, such as hereditary hemor-
rhagic telangiectasia and von Willebrand disease, given the
overall rarity of telomere biology disorders. Recent advance-
ments in technology related to peripherally derived blood
outgrowth endothelial cells has substantially progressed the
study of endothelial and vascular biology16 and has been
used to study angiodysplasia secondary to von Willebrand
disease. This could be exploited in the study of telomere
biology disorders with possible collection of blood outgrowth
endothelial cells from those with a telomere biology disorder,
followed by analysis to better understand their angiogenic
characteristics. It is hoped that the identification of bio-
markers and less invasive diagnostic studies would soon
follow.
Optimal treatment of bleeding secondary to angiodyspla-

sia is not known, and this was reflected in this study as well.
Initial hemorrhagic episodes were treated supportively with
packed red blood cell and platelet transfusions in addition
to proton pump inhibitors (88%), octreotide (44%), and
sucralfate (37%). Procedural interventions were used in
37.5% (6 of 16) of cases and most commonly included
argon plasma coagulation and radiofrequency ablation. In
those with recurrent gastrointestinal hemorrhage, thalido-
mide usage was believed to be nonbeneficial in the 2 patients
the medication was trialed, while bevacizumab resulted in a
significant reduction in hemorrhage episodes in 1 of 2
patients who received the drug. No patient deaths were
attributed to their first intestinal bleeding event but the me-
dian time from index bleeding episode to death was only
2 years.6

Although supportive care is necessary, it may not be suf-
ficient. Further work is needed to discover effective thera-
peutic options with a focus on targeting the underlying
mechanism of aberrant vascular formation in patients
with abnormal telomeres. Bevacizumab, which has been
used successfully in patients with hereditary hemorrhagic
telangiectasia,17 appeared to have promising results in 1 pa-
tient, perhaps secondary to its angiogenesis inhibitory ef-
fects. More pathophysiologic and clinical data is needed
before widespread use of bevacizumab in patients with telo-
mere biology disorders is recommended, and for now it
should only be considered in extreme cases of recurrent
bleeding. Given the rarity of these disorders, we applaud
the authors on their efforts to continue to expand our
knowledge on the phenotypes of telomere biology disorders.
A prospective study facilitated through a large telomere
biology disorder registry is warranted to more fully expand
upon their work and help improve the care of these
patients. n

Thomas F. Michniacki, MD
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