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Abstract

Subjects with the rare autosomal dominant disease Hereditary Hemorrhagic Telangiectasia (HHT) may develop
medical conditions that require antithrombotic therapy (AT). However, safety of AT is uncertain in these patients
and the only data currently available derive from retrospective analyses of registries and/or databases. At the HHT
Centre of the ‘Fondazione Policlinico Universitario A. Gemelli IRCCS’ (Rome, Italy), a prospective study is currently
ongoing to evaluate the safety of AT in subjects affected by HHT. The study is enrolling subjects with a definite
diagnosis of HHT who receive an AT prescription by one of the physicians of the HHT Centre. The primary outcome
is the number of hemorrhagic events, distinguished in major, clinically relevant non-major (CRNM), and minor
bleedings, according to the criteria of the International Society on Thrombosis and Hemostasis (ISTH). Another
primary outcome is worsening of epistaxis upon initiation of AT, assessed using the internationally accepted
Epistaxis Severity Score (ESS). Additional outcomes are changes in hemoglobin levels and changes in the need of
blood transfusion after initiation of AT. Here, we present the results of an interim analysis, conducted on the 12
HHT subjects that have been enrolled so far. After a mean follow-up of 6.5 ± 0.8 months, no major bleedings, no
CRNM bleedings, and no minor bleedings different from epistaxis were recorded. Worsening of epistaxis upon
initiation of AT was documented only in one patient, but did not require discontinuation of AT. There were no
significant changes in the mean ESS measured before and after initiation of AT. There were no significant changes
in hemoglobin levels and need for blood transfusion after initiation of AT. Although preliminary, these are the first
prospective data on the safety of AT in HHT patients. Our interim analysis suggests that, when prescribed by
experienced physicians in a multidisciplinary setting, AT is well tolerated by HHT patients. More patients and a
longer follow-up are needed to confirm these findings.

Dear Editor,
We read with interest the studies published by Shovlin

and colleagues [1] and by Riera-Mestre and colleagues
[2] in two recent issues of the Orphanet Journal of Rare
Diseases. Both studies dealt with the issue of thrombotic

diseases in subjects with Hereditary Hemorrhagic
Telangiectasia (HHT) and the lack of reliable data on
the safety of antithrombotic therapy (AT) in these
patients. Shovlin and colleagues carried out a retrospect-
ive audit across the eight HHT Centres of the European
Reference Network for Rare Multisystemic Vascular
Diseases and assessed the safety of direct oral anticoagu-
lants (DOACs) in 28 HHT patients who were prescribed
by other clinicians a total of 32 treatment cycles for
either atrial fibrillation (AF) or venous thromboembol-
ism (VTE). They found a worsening of epistaxis in 24/32

© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

* Correspondence: roberto.pola@unicatt.it
1Multidisciplinary Gemelli Group for HHT, Fondazione Policlinico Universitario
A. Gemelli IRCCS, Rome, Italy
3Department of Medicine, Fondazione Policlinico Universitario A. Gemelli
IRCCS, Università Cattolica del Sacro Cuore, L.go A. Gemelli 8, 00168 Rome,
Italy
Full list of author information is available at the end of the article

Gaetani et al. Orphanet Journal of Rare Diseases          (2019) 14:298 
https://doi.org/10.1186/s13023-019-1278-z

http://crossmark.crossref.org/dialog/?doi=10.1186/s13023-019-1278-z&domain=pdf
http://orcid.org/0000-0001-5224-2931
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:roberto.pola@unicatt.it


treatment cycles, with 11 treatment discontinuations.
Riera-Mestre and colleagues analysed the RIETE Registry
to assess the clinical characteristics, therapeutic ap-
proaches and clinical outcomes during the course of anti-
coagulant therapy in 23 patients with HHT affected by
VTE. They found that the use of anticoagulants may
increase the risk for bleeding, but barely influences mor-
tality, since most bleeds came from nasal or digestive tel-
angiectasia and not from large HHT-related vascular
malformations. These studies are valuable, but both have
the limitation of being retrospective analyses of databases
and/or registries, as acknowledged by the same authors,
who admit that prospective studies are needed to establish
whether HHT patients may tolerate AT.
At the HHT Centre of the ‘Fondazione Policlinico Uni-

versitario A. Gemelli IRCCS’ (Rome, Italy), we are cur-
rently conducting a prospective study whose objective is
the safety of AT in subjects with HHT. The inclusion cri-
teria are a ‘definite’ diagnosis of HHT, a new prescription
of AT, willingness to participate to the study, and the sig-
nature of informed consent. As established in the litera-
ture [3], the diagnosis of HHT is considered ‘definite’
when the following criteria are fulfilled: genetic confirm-
ation of the disease and/or presence of at least 3 of the fol-
lowing 4 Curaçao criteria: 1) recurrent and spontaneous
nosebleeds (epistaxis); 2) multiple telangiectases on the
skin of the hands, lips or face, or inside of the nose or
mouth; 3) arteriovenous malformation (AVMs) or telangi-
ectases in one or more internal organs, including the
lungs, brain, liver, intestine, stomach, and spinal cord; 4) a
family history of HHT (i.e. first-degree relative certainly
affected). For new prescription of AT, we intend that pa-
tients have not been on any AT at least for the last 3
months and, at the time of enrolment, receive a new pre-
scription of an anticoagulant or an antiplatelet medication
by one of our physicians, for an established medical rea-
son. Upon enrolment, participating subjects undergo a de-
tailed medical interview and their clinical history is
carefully reviewed by the study investigators, in order to
define the phenotypical features of the HHT disease in
terms of family history, presence/absence of epistaxis,
presence/absence of AVMs in various organs and tissues,
history of gastrointestinal (GI) bleeding, anemia, need for
blood transfusion. The severity of epistaxis is assessed at
the time of enrolment, before initiating AT, using the
internationally accepted Epistaxis Severity Score (ESS) [4].
Hemoglobin levels are measured at the time of enrolment,
before initiating AT. The need of blood transfusion in the
3months before the initiation of AT is assessed at enrol-
ment by retrospective analysis of clinical histories and
medical data. The primary outcome of the study is the
number of hemorrhagic events occurring during AT.
Events are classified according to the criteria of the Inter-
national Society on Thrombosis and Hemostasis (ISTH)

[5, 6], as follows: i) major bleedings were defined as fatal
bleedings, or symptomatic bleedings in critical areas or or-
gans (such as intracranial, intraspinal, intraocular, retro-
peritoneal, intraarticular or pericardial, or intramuscular
with compartment syndrome), or bleedings causing a fall
in hemoglobin level of 2 g/dL or more, or leading to trans-
fusion of two or more units of whole blood or red cells; ii)
clinically relevant non-major (CRNM) bleedings were de-
fined as acute or subacute clinically overt bleedings that
did not satisfy the criteria for major bleedings but led to
hospital admission for bleeding, or physician-guided med-
ical or surgical treatment for bleeding, or a change in AT
due to bleeding; iii) minor bleedings, with the exception of
epistaxis, were defined as acute clinically overt bleedings
that did not meet the criteria for either major or CRNM
bleedings. Another primary outcome of the study is the
worsening of epistaxis upon initiation of AT. In any indi-
vidual, this is defined as a change of category (from mild
to moderate/severe or from moderate to severe) in the
ESS measured during the course of AT. A comparison is
also performed between the mean ESS measured at enrol-
ment and after at least 3months of AT. Two additional
outcomes are: changes in hemoglobin levels, measured
after at least 3months of AT, compared to hemoglobin
levels measured at enrolment; changes in the need of
blood transfusion, determined after at least 3months of
AT, compared to the needs displayed by patients in the 3
months before the initiation of therapy. Follow-up visits
are scheduled 14 days, 1 month, and 3months after enrol-
ment, and every 3months thereafter. Each outcome event
is adjudicated by the study investigators. To detect pos-
sible unreported events, symptom questionnaires are ad-
ministered to patients at the time of any follow-up visit
and hospitalization reports are scrutinized for unreported
outcomes, in case patients were hospitalized between
visits. The SPSS 20.0 and GraphPad Prism 7.0 software is
used to perform statistical analysis. Descriptive statistics
are used to outline patients characteristics. Results are
expressed as mean ± standard deviation (SD) or number
and percentage. For parametric variables, we compare
means using paired samples Student’s t test. For non-
parametric variables, we use Wilcoxon Signed Rank Test
for paired samples. P values less than 0.05 are considered
statistically significant.
Here, we present the results of an interim analysis, con-

ducted on 12 patients, who are those with at least 3
months of follow-up at the time of the analysis. At enrol-
ment, patients had the characteristics presented in Table 1.
They were mostly males (66.6%), with a mean age of
63.9 ± 13.4 years. They all had chronic epistaxis (100.0%).
The mean ESS was 3.9 ± 2.8. Eleven patients (91.6%) pre-
sented mucocutaneous telangiectases at sites other than
endonasal. A positive family history of HHT was present
in 11 patients (91.6%). Pulmonary AVMs were present in
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5 subjects, on a total of 10 who were screened by com-
puted tomography (CT) scan of the chest. Hepatic AVMs
were present in 1 patient, on a total of 10 who were
screened by either ultrasound, CT scan, and/or magnetic
resonance imaging (MRI) of the abdomen. GI AVMs were
present in 5 patients, on a total of 7 who were screened by
endoscopic procedures. There were no patients with
AVMs of the central nervous system (CNS), on a total of
7 who were screened by either CT scan and/or MRI of the
brain and spinal cord. History of GI bleeding was present
in 5 subjects (41.6%), who were the same 5 with a diagno-
sis of GI AVMs. Six patients (50.0%) had anemia (defined
as hemoglobin < 13.0 g/dl for men and < 12.0 g/dl for
women, as established by the World Health Organization)
in the 3months before the initiation of AT. The mean
hemoglobin level was 11.4 ± 2.9 g/dl. There was 1 patient
(8.3%) that had required blood transfusion in the 3
months before the initiation of AT. The indications for
anticoagulant therapy were AF (4 patients) and VTE (1
patient). These 5 patients were prescribed with vitamin K
antagonists (1 patient) and DOACs (4 patients). The indi-
cations for antiplatelet therapy were previous stroke/

transient ischemic attack (5 patients) and previous myo-
cardial infarction (2 patients). These 7 patients were pre-
scribed acetylsalicylic acid (5 patients) and clopidogrel (2
patients). Mean follow-up was 6.5 ± 0.8months, with
6.2 ± 1.1months for anticoagulant therapies and 6.9 ± 0.4
months for antiplatelet therapies.
Safety outcomes are presented in Table 2 and Fig. 1. No

major bleedings and no CRNM bleedings were recorded.
There were no minor bleedings different from epistaxis.
Worsening of epistaxis was recorded in 1 patient, who
was taking acetylsalicylic acid. The mean ESS measured
after at least 3 months of AT was not statistically different
from that measured at the time of enrolment, before the
initiation of AT (3.2 ± 2.6 vs 3.9 ± 2.8 respectively, 95% IC
− 3.2-1.5, p = 0.2988). There were no significant changes
in mean hemoglobin levels measured after at least 3
months of AT, compared with those measured at the time
of enrolment, before the initiation of AT (11.5 ± 2.5 vs
11.4 ± 2.9 g/dL, 95% CI − 1.5-1.5, p = 0.9609). There were
no changes in the need for blood transfusion upon initi-
ation of AT. None of the 12 patients required termination
of AT during the follow-up period.

Table 1 Characteristics of the population

Mean age (years±SD) 63.9 ± 13.4

Gender (male/female ratio) 8/4

Epistaxis (n/total) 12/12

ESS at enrolment (mean ± SD) 3.9 ± 2.8

Mucocutaneous teleangiectases other than endonasal (n/total) 11/12

Anemia in the 3 months before enrolment (n/total) 6/12

Mean Hb at enrolment (g/dl ± SD) 11.4 ± 2.9

Blood transfusion(s) in the 3 months before enrolment (n/total) 1/12

Family history of HHT (n/total) 11/12

Pulmonary AVMs (n/screened) 5/10

Hepatic AVMs (n/screened) 1/10

Cerebral AVMs (n/screened) 0/7

Gastrointestinal AVMs (n/screened) 5/7

Previous gastrointestinal bleeding (n/total) 5/12

Indication to AT 12/12

Atrial Fibrillation (n/total) 4/12

Venous thromboembolism (n/total) 1/12

Previous stroke/transient ischemic attack (n/total) 5/12

Previous myocardial infarction (n/total) 2/12

Number of AT courses / number of patients

Anticoagulant therapy (n/total) 5/12

Antiplatelet therapy (n/total) 7/12

Mean duration of follow-up (months ± SD) 6.5 ± 0.8

Mean duration of antiplatelet therapy courses (months±SD) 6.9 ± 0.4

Mean duration of anticoagulant therapy courses (months±SD) 6.2 ± 1.1
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This is the first prospective study evaluating the safety
of AT in subjects with HHT. Our interim results indicate
that, when prescribed by experienced physicians in the
context of a multidisciplinary working group, AT is well
tolerated by HHT patients. One strength of this study is
that all patients had a ‘definite’ diagnosis of HHT, different
from other studies in the literature. For instance, there is a
report by Devlin and colleagues in which the study popu-
lation consisted of subjects who participated to an online
survey and were considered affected by HHT based on
their answers to a questionnaire [7]. Also in the study of
Riera-Mestre and colleagues the authors were not able to
retrospectively assess Curaçao criteria and/or collect gen-
etic data for all patients [2]. Another strength of our study
is that all patients were at high hemorrhagic risk. Indeed,
100% of them had epistaxis, 40% had history of GI bleed-
ing, about 50% had anemia before initiating AT, and about
40% presented visceral AVMs. This is different from the
populations analysed by other studies. For instance, in the
study of Edwards and colleagues, subjects with substan-
tially lower rates of epistaxis (75%), GI bleeding (23%),
anemia (35%), and visceral AVMs (10%) were enrolled [8].
An additional strength of our study is that all AT prescrip-
tions were personally made by physicians with

multiannual experience in the field of thrombosis, cardio-
vascular diseases, and AT. Therefore, we are certain that
all patients had an established indication to AT and were
prescribed the right type of medication at the right dosage.
This was not warranted in the recent report of Shovlin
and colleagues, in which treatment was initiated by other
clinicians in diverse external institutions [1]. Finally, the
prospective nature of our study allowed us to assess in an
objective manner not only the number of bleedings, but
also their severity, with the possibility to distinguish
between major, CRNM, and minor bleedings, as estab-
lished by the ISTH [5, 6]. Also changes in the severity of
epistaxis, hemoglobin levels, and need of blood transfusion
were objectively evaluated.
This study has some limitations. The sample size is rela-

tively small. However, HHT is a rare disease and the num-
ber of HHT patients that require AT is consequently
limited. Another potential limitation of our study is that pa-
tients with more severe HHT and therefore higher risk for
bleeding might have been denied AT, thus generating a se-
lection bias. However, until now, only one of the HHT pa-
tients that we screened was denied AT. This was a subject
with AF, who also had advanced liver cirrhosis (Child-Pugh
C), spontaneously elevated international normalized ratio

Table 2 Safety outcomes

Major bleedings (n/total) 0/12

CRNM bleedings (n/total) 0/12

Minor bleedings different from epistaxis (n/total) 0/12

Worsening of Epistaxis (n/total) 1/12

ESS at enrolment vs during AT (mean ± SD) 3.9 ± 2.8 vs 3.2 ± 2.6 (95% IC −3.2-1.5, p = 0.2988)

Mean Hb at enrolment vs during AT (g/dl ± SD) 11.4 ± 2.9 vs 11.5 ± 2.5 (95% CI −1.5-1.5, p = 0.9609)

Patients needing transfusions prior to AT vs during AT (n/total) 1/12 vs 0/12

Discontinuation of AT (n/total) 0/12

Fig. 1 Impact of antithrombotic therapy (AT) on the severity of epistaxis and hemoglobin (Hb) levels. The severity of epistaxis, assessed using the
Epistaxis Severity Score (ESS), was similar at enrolment (before starting AT) and after at least 3 months of AT (a). Hb levels were similar at
enrolment and after at least 3 months of AT (b)
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(INR), and low platelet count. Therefore, the decision not
to prescribe anticoagulant therapy was not based on the se-
verity of HHT itself, but to the presence of concomitant
diseases that are universally considered a contraindication
to AT. Finally, due to the small sample size, our study does
not allow distinction, in terms of safety, between antiplate-
let and anticoagulant therapies and between different anti-
platelets and different anticoagulants. Nonetheless, it is
interesting to note that, among the 4 patients taking
DOACs, there were no cases of bleeding except for the pre-
existing epistaxis, which however did not worsen in any pa-
tient during follow-up observation. This is different from
what was found by Shovlin and colleagues in their recent
audit (13 cases in which epistaxis worsened on a total of 32
treatment cycles wit DOACs, whit 11 cases of treatment
discontinuation and 8 cases of extreme bleeding response).
This difference may be due to casualty, considering the
small number of patients investigated both in our and
Shovlin’s studies, but might also depend on the fact that, as
mentioned above, our prescriptions were always made by
physicians experienced in thrombosis and anticoagulation
in a multidisciplinary setting dedicated to the cure of HHT.
This might have led to prescriptions tailored on each indi-
vidual patient, always taking into consideration parameters
such as age, body weight, renal function, history of GI
bleeding, number and type of visceral AVMs, concomitant
diseases and possible pharmacological interactions, which
are crucial when AT is prescribed.
In conclusion, the interim results of our prospective

study provide preliminary evidence that HHT patients tol-
erate AT, when it is prescribed by experienced physicians
in the context of a multidisciplinary setting. The comple-
tion of this study, with the inclusion of more patients and
a longer follow-up, is needed to confirm these findings.
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