
Hereditary hemorrhagic telangiectasia (HHT), 
also known as Osler-Weber-Rendu syndrome, is a 
common autosomal dominant disorder that causes ab-
normal angiogenesis. Its prevalence has been re-

ported as 1/5,000 in North America. However, since 
the diagnosis is often missed and some patients may 
be asymptomatic, the actual prevalence of the disease 
is estimated to be higher.1,2 In the pathogenesis of the 
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ABS TRACT Objective: Hereditary hemorrhagic telangiectasia (HHT), is 
an autosomal dominant disorder that causes abnormal angiogenesis. Inter-
est in targeted therapies has been increasing in recent years, especially for 
the treatment of severe forms of HHT. One of these treatment options is the 
vascular endothelial growth factor inhibitor bevacizumab. Purpose of this 
study is to investigate the effect of systemic bevacizumab use on the treat-
ment of chronic bleeding course and anemia in patients diagnosed with 
HHT. Material and Methods: The treatment response and adverse events 
of patients with bevacizumab were evaluated retrospectively. Results: The 
mean age was 51,5. Mean duration of treatment was 15.4 (4-25 months) 
months. The first 4 doses of 5 mg/kg intravenous bevacizumab were ad-
ministered at 2-week intervals in all patients. Bevacizumab maintenance 
continued at a dose of 5 mg/kg in monthly periods. With bevacizumab treat-
ment, an increase in hemoglobin values, a decrease in epistaxis severity 
score, parenteral iron and erythrocyte transfusion requirement were 
achieved. Side effects observed were allergic rash in one patient and arthral-
gia in one patient. None of the patients required discontinuation of treat-
ment due to side effects. Conclusion: Bevacizumab is a promising treatment 
option in HHT, which can be mortal if not controlled. However, there re-
mains a need for more comprehensive studies in order to achieve a global 
consensus on treatment protocols and management of adverse events. 
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ÖZET Amaç: Kalıtsal hemorajik telenjiyektazi (HHT), anormal anjiyo-
geneze neden olan otozomal dominant bir hastalıktır. Son yıllarda, özel-
likle şiddetli HHT formlarının tedavisi için hedefe yönelik tedavilere olan 
ilgi artmaktadır. Bu tedavi seçeneklerinden biri de vasküler endotelyal bü-
yüme faktörü inhibitörü bevasizumabtır. Bu çalışmanın amacı, HHT tanısı 
alan hastalarda sistemik bevasizumab kullanımının kronik kanama seyri ve 
anemi tedavisindeki etkisini araştırmaktır. Gereç ve Yöntemler: Bevasi-
zumab kullanan hastaların tedavi yanıtı ve yan etkileri retrospektif olarak 
değerlendirildi. Bulgular: Hastaların yaş ortalaması 51,5 yıl idi. Ortalama 
tedavi süresi 15,4 (4-25 ay) aydı. Tüm hastalara 2 hafta arayla ilk 4 doz 5 
mg/kg intravenöz bevasizumab uygulandı. Bevasizumab idamesi 5 mg/kg 
dozunda aylık periyotlarla devam etti. Bevasizumab tedavisi ile hemoglo-
bin değerlerinde artış, epistaksis şiddet skorunda parenteral demir ve erit-
rosit transfüzyon gereksiniminde azalma sağlandı. Gözlenen yan etkiler, 1 
hastada alerjik döküntü ve 1 hastada artralji idi. Yan etkiler nedeniyle hiç-
bir hastada tedavinin kesilmesi gerekmedi. Sonuç: Bevasizumab, kontrol 
edilmediği takdirde ölümcül olabilen HHT’de umut verici bir tedavi seçe-
neğidir. Bununla birlikte, tedavi protokolleri ve advers olayların yönetimi 
konusunda global konsensus sağlamak için daha kapsamlı çalışmalara ih-
tiyaç vardır. 
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disease, vascular endothelial growth factor (VEGF) 
and transforming growth factor-beta (TGF-β) levels 
increase and cause abnormal angiogenesis as a result 
of mutations in ENG, ALK1 and SMAD4 genes and 
hence, activation of Smad4 signaling pathway 
(VEGF) through anaplastic lymphoma kinase (ALK)-
1 and ALK-5 receptors.3 While the most frequently 
detected genetic mutation is in the ENG gene (61%), 
ALK1 and SMAD4 gene mutations are found in 37% 
and 2%, respectively. However, while a mutation can 
be identified in 80% of the cases, the diagnosis is 
made based on clinical findings in 20%.4,5 

Clinical symptoms are arteriovenous malforma-
tions (AVM), mucocutaneous telangiectasias, and 
iron deficiency anemia as a result of chronic blood 
loss. Pulmonary AVM can cause hemoptysis, dysp-
nea and heart failure with high out-put, hepatic AVM 
can cause chronic liver failure and portal hyperten-
sion, while AVM in the central nervous system can 
cause symptoms such as epilepsy, transient ischemic 
attack and stroke.6-8 Epistaxis and gastrointestinal 
bleeding are the most common causes of chronic 
blood loss and iron deficiency.9  

Curaçao criteria, which include spontaneous and 
recurrent epistaxis, characteristic localized telangiec-
tasias, visceral arteriovenous malformations, and a 
history of HHT in a first-degree relative are used for 
diagnosis. Patients with 3 or 4 of these criteria are di-
agnosed with HHT.10  

Interest in targeted therapies has been increasing 
in recent years, especially for the treatment of severe 
forms of HHT. Increasing scientific evidence for be-
vacizumab, a humanized antibody against VEGF used 
in the treatment of various types of cancer, indicates 
the efficacy and safety of this treatment option.11,12 

PuRPOSE 
Purpose of this study is to investigate the effect of 
systemic bevacizumab use on the treatment of 
chronic bleeding course and anemia in patients diag-
nosed with HHT. 

 MATERIAL AND METHODS 
The study was conducted in accordance with the prin-
ciples of the Declaration of Helsinki. Approval was 

obtained from University of Health Sciences 
Bozyaka Training and Research Hospital Ethics 
Committee (date: July 28, 2021, no: 2021/130). Pa-
tients over the age of 18 who were diagnosed with 
HHT according to Curaçao criteria and administered 
with bevacizumab treatment in the hematology clinic 
of the same center were included in the study.10 Pa-
tients’ age, sex, comorbidities, genetic mutation, 
AVM foci and primary bleeding focus, bevacizumab 
dose, duration and treatment-related side effects, 
epistaxis severity score (ESS) at diagnosis, 3rd, 6th, 
and 12th months, hemoglobin level, requirements for 
parenteral iron and erythrocyte transfusion informa-
tion were recorded by retrospectively reviewing the 
patient files.  

ESS is a scoring system calculated by using the 
parameters of epistaxis frequency, bleeding duration, 
intensity, need for medical support, development of 
anemia, and need for erythrocyte transfusion of the 
patients diagnosed with HHT.13 As the ESS score in-
creases, the frequency and severity of epistaxis also 
increase. In our study, ESS scores were calculated 
with the help of the calculator on the www.cure-
hht.org website.   

STATISTICS  
Due to the small sample size, the data was analyzed 
only by descriptive statistical methods.  

 RESuLTS 
Seven patients were included in the study. The mean 
age was 51.5. Small mothers against decapentaplegic 
4 (SMAD4) mutation was detected in 3 patients. 
Telangiectasias and arteriovenous malformations 
were found in the gastrointestinal tract in one of the 
cases with SMAD4 mutation, but polyposis coli was 
not found. Information on age, sex, comorbidities, ge-
netic mutation, AVM and telangiectasia foci, and pri-
mary bleeding focus of the patients are shown in 
Table 1.  

The first 4 doses of 5 mg/kg intravenous beva-
cizumab were administered at 2-week intervals in all 
patients. Bevacizumab maintenance continued at a 
dose of 5 mg/kg in monthly periods. Iron carboxy-
maltose 500 mg vial was used for parenteral iron re-
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placement that was administered when needed dur-
ing follow-ups. Mean duration of treatment was 15.4 
(4-25 months) months. The mean hemoglobin level 
which was 7,7 g/dL at the time of diagnosis increased 
to 12,1 g/dL while the mean ESS score decreased 
from 5,6 to 2,4. The mean monthly erythrocyte trans-
fusion in the last 1 year was 2.3 and it decreased to 
0.5 with bevacizumab treatment. Also, the mean 
monthly parenteral iron requirement in the last 1 year 
was 1,785 mg/month and decreased to 570 mg/month 
with treatment. The ESS score, hemoglobin level, 
parenteral iron and erythrocyte transfusion require-

ment of patients at diagnosis, 3rd, 6th and 12th months 
are shown in Figure 1.  

The mean hemoglobin level of patients with 
SMAD4 mutation increased from 8.6 g/dL to 14.4 
g/dL at the end of 12 months. While the mean ESS 
score decreased from 6.8 to 0.6, the patients no longer 
needed erythrocytes or parenteral iron. 

Side effects observed were allergic rash in one 
patient and arthralgia in one patient. None of the pa-
tients required discontinuation of treatment due to 
side effects.  
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Patient no Age Sex Mutation Bleeding focus AVM* and telangiectasia Comorbidity 
1 62 M* Not studied Epistaxis, GIS* AVM in the colon, telangiectasia in the jejunum CHF*, AF*, COPD* 
2 45 M SMAD4 Epistaxis, GIS AVM in the rectum Hypertension 
3 50 F* SMAD4 Epistaxis AVM in the nasal septum None 
4 55 F SMAD4 Epistaxis None None 
5 43 M Not studied GIS Telangiectasia in corpus and antrum Ankylosing spondylitis 
6 40 M Not studied Epistaxis Telangiectasia in nasal septum None 
7 60 F Not studied Epistaxis Telangiectasia in nasal septum CHF and AF 

TABLE 1:  Age, sex, comorbidities, genetic mutation, AVM and telangiectasia foci, primary bleeding focus.

* AVM: Arteriovenous malformation; AF: Atrial fibrillation; GIS: Gastrointestinal system; CHF: Congestive heart failure; COPD: Chronic obstructive pulmonary disease;  
F: Female; M: Male.

FIGURE 1: ESS score, hemoglobin level, parenteral iron and erythrocyte transfusion requirement at diagnosis, 3rd, 6th and 12th months. 
ESS: Epistaxis severity score. 
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 DISCuSSION 
HHT is an autosomal dominant hereditary disease 
that is caused by mutations in the endoglin (ENG) or 
activin receptor-like kinase 1 (ACVRL1/ALK1) and 
SMAD4 genes belonging to the TGF-β superfamily, 
leading to a systemic angiogenic dysregulation. It 
causes changes in the TGF-β response of endothe-
lial cells and leads to disruptions in angiogenesis. 
There are differences in the phenotypes of patients 
according to the underlying pathogenic gene. Fre-
quently encountered ENG gene polymorphisms are 
associated with pulmonary arteriovenous malforma-
tions, and ACVRL1 gene polymorphisms are associ-
ated with liver arteriovenous malformations.14 The 
SMAD4 mutation, which was found in 3 patients in 
our study, is a rare mutation seen in approximately 
2% of HHT cases. Polyposis coli and aortic dilata-
tion may accompany HHT in these cases. However, 
it is not clear how affects the clinical course of 
HHT.15 In Danish retrospective nationwide study, 76 
per cent of these fulfilled the Curaçao criteria, 86% 
experienced recurrent epistaxis and 83% presented 
with telangiectatic lesions at different anatomical lo-
calisations. Almost 60% had AVMs, mainly pul-
monary and hepatic, while none was found to have 
cerebral AVMs. Fifteen per cent had thoracic aortic 
abnormalities.16 

As a result of these processes, hemorrhages due 
to angiogenic dysregulation and the resulting anemia 
constitute the basic clinic of the disease. End-stage 
renal disease, sepsis, and catastrophic bleeding that 
occur with the progression of the disease are the most 
common causes of mortality.17   

Different treatment alternatives have been tried 
in the treatment of HHT. Tranexamic acid improved 
the severity of epistaxis compared to placebo, but 
failed to increase haemoglobin.18 Treatments such as 
topical and oral estrogen and timolol have not been 
successful compared to placebo.19-21 

In a murine study, it was found that VEGF blood 
level was higher in the HHT branch compared to the 
control group, and this situation was responsible for 
the persistence of angiogenesis.22 Based on this in-
formation obtained, bevacizumab, a recombinant hu-

manized monoclonal IgG1 antibody that neutralizes 
VEGF in circulation and is currently used in the 
treatment of diseases such as age-related macular 
degeneration, has started to be used off-label on a 
case-by-case basis, especially in the management of 
bleeding and anemia.23,24 Since the nasal application 
of bevacizumab could not improve the severity of 
epistaxis, systemic application was frequently dis-
cussed on a case-by-case basis.25  

A large number of retrospective or prospective 
studies have been published which investigate the use 
of systemic bevacizumab in the treatment of HHT-
related bleeding and anemia.11,17 In these studies, be-
vacizumab was found to be successful in terms of 
bleeding severity, erythrocyte and iron replacement 
requirement, and hemoglobin increase. InHIBIT, the 
largest study conducted, evaluated the results of 238 
patients from 12 centers.26 In this study, an increase 
in the mean hemoglobin level, a decrease in ESS, and 
a decrease in the need for erythrocyte and iron infu-
sion were found with a median 12-month use of be-
vacizumab. These results obtained are independent 
of pathogenic mutation.  

There is no clear consensus in the literature in 
terms of the treatment strategy. Induction therapy 
for 4-6 weeks followed by maintenance therapy is 
the main approach. Although doses and intervals 
vary for induction, 5-10 mg/kg per month is ac-
cepted as the general approach. Continuous and in-
termittent maintenance strategies are also discussed 
in terms of maintenance treatment. Although  
successful results are obtained with both methods, 
continuous treatment seems to be superior to inter-
mittent treatment in terms of hemoglobin levels and 
ESS scores. However, there is no definite informa-
tion regarding the cost-effectiveness of continuous 
treatment.26   

When bevacizumab is evaluated in terms of 
safety profile, drug-related adverse events were re-
ported in 38% of patients in the InHIBIT study. The 
most common adverse events were hypertension 
(18%), fatigue (10%), proteinuria (9%), myalgia 
and/or arthralgia (6%), headache (4%), and venous 
thromboembolism (2%). In the study of Guilhem et 
al., delay in wound healing was reported as an im-
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portant side effect in addition to these side effects.17 
In our study, one patient had an allergic rash and one 
had arthralgia, however, these side effects could be 
managed with symptomatic treatments and did not 
require discontinuation of the treatment.  

 CONCLuSION 
Bevacizumab is a promising treatment option in 
HHT, which can be mortal if not controlled. How-
ever, there remains a need for more comprehensive 
studies in order to achieve a global consensus on 
treatment protocols and management of adverse 
events.  
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