
Infection prevention in patients with hereditary hem-
orrhagic telangiectasia

After reading the manuscript by Kritharis A et al., with
interest we agree that the prevention of future hereditary
hemorrhagic telangiectasia (HHT) complications is as
important as treating the immediate active issues.1 For
this reason, we would like to add an important part of
the management of these patients that Kritharis A et al.
did not mention in their manuscript, which is the preven-
tion of severe infections through vaccination.2
Patients with HHT have an increased risk of infection

potentially leading to serious infections requiring hospi-
talization, which according to the series is between
13.6% and 28.6% of the cases.3,4 This increased risk is
mainly due to the following:
a) Pulmonary arteriovenous malformations that can

cause cerebral abscesses in up to 6.1% of cases (95% CI
3.9-8.5%) due to septic paradoxical emboli. This happens
mainly through manipulation or dental infections and are
most frequently caused by microaerophilic and anaerobic
bacteria of the oral cavity. Streptococci are the main
microorganisms responsible, growing in as many as 41%
of positive isolates in the drainage of abscesses,3,5-7 with
Haemophilus sp. responsible in 9.4% to 21.4% of iso-
lates.3,7
b) Mutations in the endoglin gene or in the related

TGF-β receptor type I ACVRL1/ALK1 presented in HHT
type 1. The endoglin is involved in the monocyte differ-
entiation process and the expression of phagocytic
enzymes of macrophages and neutrophils such as NAPH
oxidase2 (Nox -2) and myeloperoxidase. In fact, an
increased susceptibility to spontaneous infections has
been observed in mice lacking this gene, possibly due to
defects in phagocytic activity, alteration in the leukocyte
recruitment, and reduction of proinflammatory cytokines
TNF-a, IL-1β and Il-6, which affects the initiation of the
innate immune response as well as a lack of splenic func-
tion that justifies vaccination against capsulated bacte-
rias.4,8-10
c) The iron-deficiency anemia presented in these

patients increases the infection risk.11 In addition, the ele-
vation of free iron from older intravenous iron compo-
nents that are labile blood products can cause an eleva-

tion in the transferrin saturation that independently and
significantly increases by 1.03 and 5.4 times, respectively,
the risk of brain abscess due to transient iron overloads.5
Not only that, but the immunomodulation secondary to
transfusion,12,13 and the possibility of post-transfusion
iron overload that alters immune function through an
oxidative mechanism of lymphocyte DNA.4,11
d) As the manufacturers highlight in the technical doc-

umentation, the drugs used to prevent bleeding1 nearly
double the frequency of moderate-severe infections,
including pneumonia, that occurs in 10% of patients
receiving Thalidomide, as well as the reactivation of hep-
atitis B or varicella zoster viruses that, in post-marketing
studies, reported cases of acute liver failure and dissemi-
nated zoster. This fact justifies screening and vaccination
against hepatitis B virus of patients with HHT without
circulating surface antibodies against the virus2,14 as well
as zoster vaccination of patients aged 50 years or older
with varicella zoster antibodies at least once a month
before starting treatment.10
For these reasons, we consider that vaccination proto-

cols should be implemented in the management of
patients affected by HHT,8 along with adequate oral
hygiene and antibiotic prophylaxis prior to risky dental
maneuvers. As previously mentioned,2 we propose the
vaccination protocol for patients with HHT shown in
Table 1.
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Table 1. Vaccination protocol of the patient with hereditary hemorrhagic telangiectasia.
                 Administer to diagnosis                                                  Anti-angiogenic or Immunomodulatory drugs                     Blood transfusión 
                                                                                                        Complete the recommended regimen for diagnosis      requirements
                                                                                                        by administering at least 15 days before
                                                                                                 the start of treatment

Adult                                                                                                                     Add:
                     • Antipneumococcal conjugated 13-valent Vaccine.            • Antipneumococcal polysaccharide 23-valent vaccine           • Anti-Hepatitis B 
                     • Anti-Haemophilus influenzae b vaccine                             • Antimeningococcal conjugated tetravalent                             vaccine*
                     • Influenza vaccine at the beginning of each                       A,C,Y,W135 vaccine
                     of the seasons                                                                           • Antimeningococcal serogroup B vaccine (2/3 doses)
                                                                                                                               • Zoster vaccine **                                                                          
Children    Expand childhood calendar adding if not included:             Add:
                     • Antipneumococcal conjugated 13-valent vaccine             • Antipneumococcalpolysaccharide 23-valent vaccine            • Anti-Hepatitis B
                     (3/4 doses from 2 months)                                                    (from 23 months)                                                                          vaccine*
                                                                                                                               • Antimeningococcal tetravalent A,C,Y,W135 vaccine               (from birth)
                                                                                                                               (from 6th week)
                                                                                                                               • Antimeningococcal B vaccine ***                                             
*Always check vaccination response after 6 weeks of last dose (HBsAc≥10 mUI/mL). **≥ 50 years old and IgG varicella zoster virus (+).ZOSTAVAX  should not be admin-
istered to highly immunocompromised patients and at least 1 month before starting treatment. ***BEXSERO 3 doses from 2 months + booster between 12 years 23 months
(for infants).



Infections and vaccination in hereditary hemorrhagic
telangiectasia: microbiological evidence-based con-
siderations

We would like to thank Rodríguez-García and col-
leagues for their correspondence regarding our review
article.1 In their comment, Rodríguez-García and col-
leagues discuss infection prevention through vaccination
and propose a vaccination schedule for patients with
hereditary hemorrhagic telangiectasia (HHT), noting that
this was not mentioned in our comprehensive HHT
review. We thank the Editors for the opportunity to reply
to Rodríguez-García and colleagues in consideration of
this important issue.
We agree that certain infectious complications are

more common in HHT patients, as we stated in our
review article and as is discussed by Rodríguez-García
and colleagues in their comment. As was described in our
review, there is clear evidence that HHT patients may
develop cerebral abscesses in the setting of pulmonary
arteriovenous malformations (AVMs) which can be quite
morbid.2-4 In their comment, Rodríguez-García and col-
leagues also postulate a possible immunodeficiency in
HHT patients with endoglin or ALK1 mutations based on
a study in endoglin-deficient mice describing impaired
immune responses5 and a study in 22 HHT patients
describing reduced phagocytic and oxidative burst func-
tion by polymorphonuclear leukocytes and monocytes in
a majority of patients.6 Finally, Rodríguez-García and col-
leagues discuss the possible contribution of iron deficien-
cy, iron infusion, and red cell transfusion to increased
infectious risk.
While we agree that these studies are intriguing, and

that prevention of infections is an important aspect of
HHT management, we question the utility of the specific
vaccines recommended by Rodríguez-García and col-
leagues for the general HHT patient population. In the
vaccination protocol given in Table 1 of their comment,
they propose vaccination against three encapsulated

organisms (Streptococcus pneumoniae, Haemophilus influen-
zae type B, and Neisseria meningitidis), yearly influenza
vaccination, and vaccination against varicella-zoster virus
(VZV) and hepatitis B virus (HBV), with certain vaccines
recommended in all patients and others recommended
when administering anti-angiogenic therapies. As yearly
influenza vaccination is recommended for all members of
the general population without contraindications, we of
course follow and have no objection to this non-HHT-
specific recommendation. However, while we considered
the topic of special vaccination against encapsulated
organisms in HHT patients while preparing our review
article, we concluded that the accumulated evidence is
not in support of this intervention. In addition to our cen-
ter’s clinical experience (we do not see these infections in
our large HHT population), there is no evidence to sug-
gest that an immunological defect in HHT, if present,
leads to a particular susceptibility to these three encapsu-
lated bacteria. As an example, HHT patients do not have
an increased propensity for septicemia from these encap-
sulated organisms as do asplenic patients. 
A review of the accumulated microbiological data pub-

lished in the HHT population supports our position. On
reviewing the literature, we found 6 retrospective stud-
ies2-4, 7-9 and a case series10 describing infectious complica-
tions in HHT patients published from 1984 to 2017 that
included detailed microbiological isolate data, which is
summarized in Table 1. These studies described cerebral
abscesses as well as various other infections. Review of
all microbiological isolates from all of these studies
reveals not even a single case of infection with
Streptococcus pneumoniae, Haemophilus influenzae, or
Neisseria meningitidis documented in any patient. As the
vaccines used to immunize against these organisms do
not impart cross-protection against other organisms in
the same genus and in fact impart protection only against
certain serotype(s) of the species and not others, the
available evidence does not support the vaccination rec-
ommendations described by Rodríguez-García and col-
leagues in their comment. There are dozens of species in
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