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Dermatology 

1. Prevalence and Diagnostic Value of Nail Fold 

Capillary Microscopy in Hereditary 

Hemorrhagic Telangiectasia: A Retrospective 

Study  

Vasc Med. 2020 Apr 17;1358863X20910479.  

Authors  

Steven Kroon  1 , Veronique Mm Vorselaars  2 , Anna E Hosman  1 , Martijn C Post  1   2 , Repke J 

Snijder  1 , Johannes J Mager  1  

Affiliations  

 
1 Department of Pulmonology, St Antonius Hospital, Nieuwegein, The Netherlands. 

 
2 Department of Cardiology, St Antonius Hospital, Nieuwegein, The Netherlands. 

 PMID: 32303156  
 DOI: 10.1177/1358863X20910479  

Abstract  

Abnormal vasculature is a key feature of hereditary hemorrhagic telangiectasia 

(HHT) and can also present in the nail fold capillary beds. However, the exact 

prevalence and the clinical diagnostic value in HHT are still largely unknown. The 

nail fold can be easily and noninvasively inspected with a capillary microscope. We 

therefore retrospectively assessed the prevalence and diagnostic value of abnormal 

nail fold capillaries in all patients who were screened between January 2000 and 

July 2017 for the presence of HHT and underwent capillary microscopy in St 

Antonius Hospital, The Netherlands. Capillary microscopy results and clinical 

characteristics were extracted from medical files and the prevalence of abnormal 

nail fold capillaries was calculated and the diagnostic value of the Curaçao criteria 

with and without capillary microscopy results was assessed. Of the 1761 

individuals screened, 923 (52%) were diagnosed with a clinical and/or genetic 

HHT diagnosis. In these patients, capillary microscopy was normal in 23% (n = 

218), enlarged loops were seen in 11% (n = 99), and giant loops in 66% (n = 606). 

The sensitivity and specificity of the Curaçao criteria for the diagnosis of HHT 

without capillary microscopy results were 96% and 90%, respectively. The addition 

of the presence of giant loops to the Curaçao criteria led to a small increase in 

sensitivity to 97% without affecting the specificity. In conclusion, the prevalence of 

nail fold abnormalities in patients with HHT is high. Capillary microscopy can be a 

useful, easy, and noninvasive diagnostic tool in HHT.  

https://pubmed.ncbi.nlm.nih.gov/32303156/
https://pubmed.ncbi.nlm.nih.gov/32303156/
https://pubmed.ncbi.nlm.nih.gov/32303156/
https://pubmed.ncbi.nlm.nih.gov/32303156/
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Kroon+S&cauthor_id=32303156
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Vorselaars+VM&cauthor_id=32303156
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Hosman+AE&cauthor_id=32303156
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Post+MC&cauthor_id=32303156
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Snijder+RJ&cauthor_id=32303156
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Snijder+RJ&cauthor_id=32303156
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Mager+JJ&cauthor_id=32303156
http://pubmed.ncbi.nlm.nih.gov/32303156/
https://doi.org/10.1177/1358863x20910479
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2. Trauma Can Induce Telangiectases in Hereditary 

Hemorrhagic Telangiectasia  

J Clin Med. 2020 May 17;9(5):1507.  

Authors  

Urban Geisthoff  1   2 , Ha-Long Nguyen  3 , Rolf Lefering  4 , Steffen Maune  5 , Kruthika 

Thangavelu  1 , Freya Droege  6  

Affiliations  
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5 Department of Otorhinolaryngology, Hospitals of the City of Cologne, University of 
Witten/Herdecke, 51067 Cologne, Germany. 

 
6 Department of Otorhinolaryngology, Head and Neck Surgery, Essen University 
Hospital, University Duisburg-Essen, Hufelandstrasse 55, 45122 Essen, Germany. 

 PMID: 32429545  
 PMCID: PMC7290907  
 DOI: 10.3390/jcm9051507  

Abstract  

Hereditary hemorrhagic telangiectasia (HHT) is an autosomal dominant disease of 

the fibrovascular tissue resulting in visceral vascular malformations and (muco-) 

cutaneous telangiectases with recurrent bleedings. The mechanism behind the 

disease is not fully understood; however, observations from HHT mouse models 

suggest that mechanical trauma may induce the formation of abnormal vessels. To 

assess the influence of environmental trauma (mechanical or light induced) on the 

number of telangiectases in patients with HHT, the number of telangiectases on the 

hands, face, and lips were counted on 103 HHT patients possessing at least three 

out of four Curaçao criteria. They were then surveyed for information concerning 

their dominant hand, exposure to sunlight, and types of regular manual work. 

Patients developed more telangiectases on their dominant hand and lower lip 

(Wilcoxon rank sum test: p < 0.001). Mechanical stress induced by manual work 

led to an increased number of telangiectases on patients' hands (Mann-Whitney U 

test: p < 0.001). There was also a positive correlation between sun exposure and the 

number of telangiectases on the lips (Mann-Whitney U test: 0.027). This study 

shows that mechanical and UV-induced trauma strongly influence the formation of 

https://pubmed.ncbi.nlm.nih.gov/32429545/
https://pubmed.ncbi.nlm.nih.gov/32429545/
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Geisthoff+U&cauthor_id=32429545
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Nguyen+HL&cauthor_id=32429545
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Lefering+R&cauthor_id=32429545
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Maune+S&cauthor_id=32429545
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Thangavelu+K&cauthor_id=32429545
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Thangavelu+K&cauthor_id=32429545
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Droege+F&cauthor_id=32429545
http://pubmed.ncbi.nlm.nih.gov/32429545/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc7290907/
https://doi.org/10.3390/jcm9051507
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telangiectases in HHT patients. This result has potential implications in preventive 

measures and on therapeutic approaches for HHT.  

Therapeutic strategy 

1. Review of Pharmacological Strategies With 

Repurposed Drugs for Hereditary Hemorrhagic 

Telangiectasia Related Bleeding  

J Clin Med. 2020 Jun 6;9(6):E1766. 

Authors  

Virginia Albiñana  1   2 , Angel M Cuesta  1   2 , Isabel de Rojas-P  1 , Eunate Gallardo-Vara  3 , Lucía 

Recio-Poveda  1   2 , Carmelo Bernabéu  1   2 , Luisa María Botella  1   2  

Affiliations  

 
1 Centro de Investigaciones Biológicas Margarita Salas, Consejo Superior de 
Investigaciones Científicas (CSIC), 9 Ramiro de Maeztu Street, 28040 Madrid, Spain. 

 
2 Centro de Investigación Biomédica en Red de Enfermedades Raras (CIBERER), 
Institute of Health Carlos III, 28040 Madrid, Spain. 

 
3 Yale Cardiovascular Research Center, Section of Cardiovascular Medicine, 
Department of Internal Medicine, Yale University School of Medicine, 300 George 
Street, New Haven, CT 06511, USA. 

 PMID: 32517280  
 DOI: 10.3390/jcm9061766  

Abstract  

The diagnosis of hereditary hemorrhagic telangiectasia (HHT) is based on the 

Curaçao criteria: epistaxis, telangiectases, arteriovenous malformations in internal 

organs, and family history. Genetically speaking, more than 90% of HHT patients 

show mutations in ENG or ACVRL1/ALK1 genes, both belonging to the TGF-

β/BMP9 signaling pathway. Despite clear knowledge of the symptoms and genes of 

the disease, we still lack a definite cure for HHT, having just palliative measures 

and pharmacological trials. Among the former, two strategies are: intervention at 

"ground zero" to minimize by iron and blood transfusions in order to counteract 

anemia. Among the later, along the last 15 years, three different strategies have 

been tested: (1) To favor coagulation with antifibrinolytic agents (tranexamic acid); 

(2) to increase transcription of ENG and ALK1 with specific estrogen-receptor 

modulators (bazedoxifene or raloxifene), antioxidants (N-acetylcysteine, 

resveratrol), or immunosuppressants (tacrolimus); and (3) to impair the abnormal 

angiogenic process with antibodies (bevacizumab) or blocking drugs like 

https://pubmed.ncbi.nlm.nih.gov/32517280/
https://pubmed.ncbi.nlm.nih.gov/32517280/
https://pubmed.ncbi.nlm.nih.gov/32517280/
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Albi%C3%B1ana+V&cauthor_id=32517280
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Cuesta+AM&cauthor_id=32517280
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Rojas-P+I&cauthor_id=32517280
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Gallardo-Vara+E&cauthor_id=32517280
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Recio-Poveda+L&cauthor_id=32517280
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Recio-Poveda+L&cauthor_id=32517280
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Bernab%C3%A9u+C&cauthor_id=32517280
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Botella+LM&cauthor_id=32517280
http://pubmed.ncbi.nlm.nih.gov/32517280/
https://doi.org/10.3390/jcm9061766
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etamsylate, and propranolol. This manuscript reviews the main strategies and sums 

up the clinical trials developed with drugs alleviating HHT.  

Publication types  

 Review  

EPISTAXIS 

2. Efficacy and Safety of a 0.1% Tacrolimus Nasal 

Ointment as a Treatment for Epistaxis in 

Hereditary Hemorrhagic Telangiectasia: A 

Double-Blind, Randomized, Placebo-Controlled, 

Multicenter Trial  

J Clin Med. 2020 Apr 26;9(5):1262.  

Authors  

Sophie Dupuis-Girod  1   2 , Anne-Emmanuelle Fargeton  1 , Vincent Grobost  3 , Sophie Rivière  4 

, Marjolaine Beaudoin  1 , Evelyne Decullier  5   6 , Lorraine Bernard  5 , Valentine Bréant  7 , Bettina 

Colombet  7 , Pierre Philouze  8 , Sabine Bailly  2 , Frédéric Faure  9 , Ruben Hermann  9  

Affiliations  
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d'Investigation Clinique, Inserm, CIC 1411, F-34295 Montpellier CEDEX 7, France. 
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 PMID: 32357559  
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 DOI: 10.3390/jcm9051262  

 

 

https://pubmed.ncbi.nlm.nih.gov/32357559/
https://pubmed.ncbi.nlm.nih.gov/32357559/
https://pubmed.ncbi.nlm.nih.gov/32357559/
https://pubmed.ncbi.nlm.nih.gov/32357559/
https://pubmed.ncbi.nlm.nih.gov/32357559/
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Dupuis-Girod+S&cauthor_id=32357559
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Fargeton+AE&cauthor_id=32357559
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Grobost+V&cauthor_id=32357559
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Rivi%C3%A8re+S&cauthor_id=32357559
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https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Decullier+E&cauthor_id=32357559
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Bernard+L&cauthor_id=32357559
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Br%C3%A9ant+V&cauthor_id=32357559
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Colombet+B&cauthor_id=32357559
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Colombet+B&cauthor_id=32357559
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Philouze+P&cauthor_id=32357559
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Bailly+S&cauthor_id=32357559
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Faure+F&cauthor_id=32357559
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Hermann+R&cauthor_id=32357559
http://pubmed.ncbi.nlm.nih.gov/32357559/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc7287684/
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Abstract  

Hereditary hemorrhagic telangiectasia is a rare but ubiquitous genetic disease. 

Epistaxis is the most frequent and life-threatening manifestation and tacrolimus, an 

immunosuppressive agent, appears to be an interesting new treatment option 

because of its anti-angiogenic properties. Our objective was to evaluate, six weeks 

after the end of the treatment, the efficacy on the duration of nosebleeds of 

tacrolimus nasal ointment, administered for six weeks to patients with hereditary 

hemorrhagic telangiectasia complicated by nosebleeds, and we performed a 

prospective, multicenter, randomized, placebo-controlled, double-blinded, ratio 1:1 

phase II study. Patients were recruited from three French Hereditary Hemorrhagic 

Telangiectasia (HHT) centers between May 2017 and August 2018, with a six-

week follow-up, and we included people aged over 18 years, diagnosed with 

hereditary hemorrhagic telangiectasia and epistaxis (total duration > 30 min/6 

weeks prior to inclusion). Tacrolimus ointment 0.1% was self-administered by the 

patients twice daily. About 0.1 g of product was to be administered in each nostril 

with a cotton swab. A total of 50 patients was randomized and treated. Mean 

epistaxis duration before and after treatment in the tacrolimus group were 324.64 

and 249.14 min, respectively, and in the placebo group 224.69 and 188.14 min, 

respectively. Epistaxis duration improved in both groups, with no significant 

difference in our main objective comparing epistaxis before and after treatment (p 

= 0.77); however, there was a significant difference in evolution when comparing 

epistaxis before and during treatment (p = 0.04). Toxicity was low and no severe 

adverse events were reported. In conclusion, tacrolimus nasal ointment, 

administered for six weeks, did not improve epistaxis in HHT patients after the end 

of the treatment. However, the good tolerance, associated with a significant 

improvement in epistaxis duration during treatment, encouraged us to perform a 

phase 3 trial on a larger patient population with a main outcome of epistaxis 

duration during treatment and a longer treatment time.  

1.  3. Safety and Efficacy of Blue Light Laser 

Treatment in Hereditary Hemorrhagic 

Telangiectasia  

Lasers Surg Med. 2020 Jun 23.  

Authors  

Mattis Bertlich  1 , Fatemeh Kashani  1 , Bernhard G Weiss  1 , Robert Wiebringhaus  1 , Friedrich 

Ihler  1 , Saskia Freytag  2 , Olivier Gires  1   3 , Thomas Kühnel  4 , Frank Haubner  1  
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https://pubmed.ncbi.nlm.nih.gov/32573010/
https://pubmed.ncbi.nlm.nih.gov/32573010/
https://pubmed.ncbi.nlm.nih.gov/32573010/
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Bertlich+M&cauthor_id=32573010
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Kashani+F&cauthor_id=32573010
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Weiss+BG&cauthor_id=32573010
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Wiebringhaus+R&cauthor_id=32573010
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Ihler+F&cauthor_id=32573010
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Ihler+F&cauthor_id=32573010
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Freytag+S&cauthor_id=32573010
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=Gires+O&cauthor_id=32573010
https://pubmed.ncbi.nlm.nih.gov/?size=50&term=K%C3%BChnel+T&cauthor_id=32573010
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 PMID: 32573010  
 DOI: 10.1002/lsm.23289  

Abstract  

Background and objectives: Hereditary hemorrhagic telangiectasia (HHT) is a 

hereditary condition that is associated with arteriovenous malformations. A 

common site for these malformations is the nasal mucosa, which is associated with 

severe epistaxis and debilitation for affected patients. We evaluated the efficacy 

and safety of blue light laser technology in treating these endonasal manifestations 

in a retrospective chart analysis. Additionally, we compared blue light laser 

technology to bipolar coagulation in an animal model.  

Study design/materials and methods: We performed a retrospective chart 

analysis of all patients that were diagnosed with HHT and received endonasal blue 

light laser treatment between 10/2017 and 04/2019. In addition, we performed 

bipolar or blue light laser coagulation of all macroscopically visible vessels on 

thyroid gland lobes (n = 4) from Dunkin-Hartley Guinea Pigs. Hematoxylin-eosin 

(HE) staining was then used to visualize depth and area of coagulation surrounding 

these vessels.  

Results: One hundred and fifty-one treatments in 23 patients were analyzed. Under 

regular blue light laser treatment, quality of life (QOL), indicated on a visual 

analog scale from 1 to 10, gradually increased significantly from 5.6 ± 0.5 (before 

the first treatment) to 7.5 ± 0.9 (after the second treatment). Following this, QOL 

remained steady throughout additional treatments. Adverse effects were not 

recorded. HE staining showed that coagulation depth (162 ± 56 vs. 586 ± 192 µm) 

and area (74 ± 35 vs. 1015 ± 449 µm2) were significantly lower after laser 

treatment.  

Conclusion: Blue light laser therapy is safe and efficient in treating HHT. Damage 

to the surrounding tissue is significantly lower compared with bipolar coagulation. 
 

  4. In-Office KTP Laser for Treating Hereditary 

Hemorrhagic Telangiectasia-Associated 

Epistaxis  

Laryngoscope. 2020 Jun 18. 

http://pubmed.ncbi.nlm.nih.gov/32573010/
https://doi.org/10.1002/lsm.23289
https://pubmed.ncbi.nlm.nih.gov/32557619/
https://pubmed.ncbi.nlm.nih.gov/32557619/
https://pubmed.ncbi.nlm.nih.gov/32557619/
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Abstract  

Objective: To evaluated the efficacy and safety of in-office potassium titanyl 

phosphate (KTP) laser treatment for the management of epistaxis in hereditary 

hemorrhagic telangiectasia (HHT) patients.  

Methods: A retrospective case series of all HHT patients over age of 18 who 

underwent in-office KTP laser treatment from July 1, 2017 to December 31, 2019 

was performed. The primary outcome measure was the epistaxis severity score 

(ESS) pre- and post-procedure. Secondary outcome measures included patient 

reported pain (on a 10-point Likert-type scale), and procedural adverse events and 

complications.  

Results: A total of 16 patients underwent KTP in-office laser treatment during the 

review period. There was both a clinically and statistically significant decrease in 

the ESS after in-office laser treatment, baseline ESS -7.24, SD 1.71, follow up 

ESS -4.92, SD 1.83 (mean difference 2.94, 95% confidence interval, 1.83-4.04, P 

< .0001). There were no reported adverse events or complications associated with 

the procedure. The mean pain score reported was 0.19, SD 0.75. The average 

blood loss was 10.8 mL, SD 37.3. The majority of patients (62.5%, 10/16) had no 

blood loss during the procedure.  

Conclusion: Clinically and statistically significant decreases were noted in the 

ESS of HHT patients after in-office KTP laser photocoagulation. The procedure 

was well tolerated by patients, without any adverse events or complications.  

Level of evidence: 4 Laryngoscope, 2020.  
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Abstract  

Background: Hereditary haemorrhagic telangiectasia (HHT) is a rare disease 

characterized by a multisystemic vascular dysplasia and epistaxis, that is the most 

common cause of disability and social impairment. Patient management strictly 

depends on the severity of this symptom; therefore, it is of paramount importance 

for the clinicians to effectively grade epistaxis severity. The aim of this report was 

to validate the Frequency, Intensity and Duration score (FID) for grading epistaxis 

severity in patients with HHT; we studied repeatability and external validity 

comparing FID score with Epistaxis Severity Score (ESS).  

Methods: This is a descriptive, observational study that included 264 adult HHT 

patients with epistaxis. Diagnosis of HHT was established with Curaçao criteria or 

positivity at genetic testing. Nosebleed severity was evaluated according to the 

FID score and the ESS. The first 30 patients were included in the validation of the 

FID score, which was graded on days 0, 1, 3 and 7. In the remaining 234 patients, 

a comparison between the ESS and FID score was performed.  

Results: The statistical analysis performed in order to validate the FID score 

showed very good agreement between scores calculated on different days; analysis 

comparing the FID score with the ESS revealed a high correlation between the two 

grading systems.  
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Conclusions: The FID score is a quick, easy and precise tool for evaluating HHT-

related epistaxis and could be a possible alternative to the ESS. The FID score 

meets the need for an intuitive and smart grading system that is easy to manage in 

clinicians' hands. 

GASTROINTESTINAL BLEEDING 

6. An International Survey to Evaluate Systemic 

Bevacizumab for Chronic Bleeding in Hereditary 

Haemorrhagic Telangiectasia  

Haemophilia. 2020 May 20.  

Authors  

Hanny Al-Samkari  1 , Hasan A Albitar  2 , Scott E Olitsky  3 , Marianne S Clancy  3 , Vivek N Iyer  4  

Affiliations  

 
1 Division of Hematology, Massachusetts General Hospital, Harvard Medical School, 
Boston, MA, USA. 

 
2 Department of Internal Medicine, Mayo Clinic, Rochester, MN, USA. 

 
3 Cure HHT, Monkton, MD, USA. 

 
4 Division of Pulmonary and Critical Care Medicine, Mayo Clinic, Rochester, MN, 
USA. 

 PMID: 32432841  
 DOI: 10.1111/hae.14034  

Abstract  

Introduction: Systemic bevacizumab is a novel targeted therapy for severe 

epistaxis and chronic gastrointestinal bleeding in hereditary haemorrhagic 

telangiectasia (HHT), but published data are very limited.  

Aim: We conducted a survey-based study to characterize current treatment 

practices and physician-reported safety and effectiveness of systemic bevacizumab 

for bleeding in (HHT).  

Methods: A 27-item survey was sent to physician centre directors of 31 

International HHT Centers of Excellence.  

Results: Response rate was 84%. Approximately half of centres had treated >10 

HHT patients with systemic bevacizumab for chronic bleeding for a total of 291 

patients treated. All centres utilize a 5 mg/kg dose for induction treatment and 

most administer six doses (range, 4-8) every 2 weeks. However, maintenance 
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regimens varied considerably between centres. Bevacizumab was highly effective, 

with 86% reporting significant (>50%) improvement in GI bleeding and/or 

epistaxis and haemoglobin rise in most patients treated with bevacizumab; 52% 

reported haemoglobin normalization in most patients. All centres reported adverse 

event rates <30% and two-thirds of centres reported adverse event rates <10%. 

Discontinuation for adverse events or inefficacy was rare. Bleeding severity 

thresholds for initiation of bevacizumab were highly variable, and it is typically 

administered by haematologists (76% of centres). Two-thirds of centres reported 

obtaining insurance approval for bevacizumab for most or all patients but 48% 

reported difficulty in obtaining coverage.  

Conclusion: Systemic bevacizumab is widely used to treat bleeding in HHT with 

excellent physician-reported effectiveness and safety. There is considerable 

variation in maintenance treatment practices and thresholds for initiation of 

bevacizumab among HHT centres.  

7. Management Of Gastrointestinal Bleeding In 

Rendu-Osler Disease  
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Abstract  

Background: Hereditary hemorrhagic telangiectasia (HHT, or Rendu-Osler-

Weber disease) is a rare inherited syndrome, characterized by artero-venous 

malformations (AVMs or telangiectasia) with autosomal dominant transmission. 

AVMs can occur in any organ of the body, most commonly occur in nose, 

pulmonary, hepatic and cerebral circulations. In patients with HHT we report 

teleangectasia of mucosa of gastrointestinal tract.  

Methods: Research and online content related to HHT online activity is reviewed, 

and DOC writing excerpts are used to illustrate key themes.  

Results: Patients with HHT have a high rate of complications related to bleeding; 
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of them gastrointestinal bleeding accounts for 10.8%. Several therapy, both 

medical and endoscopic, was utilized to reduce the need of transfusions and 

hospitalization.  

Conclusion: A combination of medical and endoscopic therapy is probably the 

best option.  

Epidemiology  

1. SMAD4 Mutation and the Combined Juvenile 

Polyposis and Hereditary Hemorrhage 

Telangiectasia Syndrome: A Single Center 
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Abstract  

Purpose: Mutations of the SMAD4 gene can result in a distinct syndrome with 

combined clinical features of both juvenile polyposis syndrome (JPS) and 

hereditary hemorrhagic telangiectasia (HHT). Even though it is known that patients 

with the overlap syndrome are at increased risk for colorectal malignancies and 

bleeding, the outcomes of this patient population have not been extensively studied.  

Methods: Retrospective study aiming to describe the phenotype and clinical 

outcomes of patients with genetically confirmed JP-HHT combined syndrome in a 

single large tertiary center in North America.  
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Results: A total of 22 patients were identified, the majority females (59%) with a 

median age diagnosis at 24 years. Polyps were more commonly seen in the lower 

gastrointestinal (GI) tract, and tubular adenomas were seen in 50%. Epistaxis and 

pulmonary arteriovenous malformations (AVM) were the most common 

manifestations of HHT, with a median Curacao score of 3 [1-4]. Hospitalization for 

gastrointestinal bleeding and cerebrovascular events occurred at a rate of 28% and 

4%, respectively. Two patients had GI malignancies, one rectal and one small 

bowel adenocarcinoma. Overall mortality was 14%.  

Conclusions: Patients with the combined JP-HHT syndrome remain at risk for life-

threatening vascular complications and gastrointestinal malignancies; close follow-

up is necessary to minimize morbidity and mortality in this patient population.  

2. Disease Expression in Juvenile Polyposis 

Syndrome: A Retrospective Survey on a Cohort 

of 221 European Patients and Comparison With 

a Literature-Derived Cohort of 473 

SMAD4/BMPR1A Pathogenic Variant Carriers  
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 PMID: 32398773  
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Abstract  

Purpose: Juvenile polyposis syndrome (JPS) is a rare, autosomal-dominantly 

inherited cancer predisposition caused in approximately 50% of cases by 

pathogenic germline variants in SMAD4 and BMPR1A. We aimed to gather 

detailed clinical and molecular genetic information on JPS disease expression to 

provide a basis for management guidelines and establish open access variant 

databases.  

Methods: We performed a retrospective, questionnaire-based European multicenter 

survey on and established a cohort of SMAD4/BMPR1A pathogenic variant 

carriers from the medical literature.  

Results: We analyzed questionnaire-based data on 221 JPS patients (126 kindreds) 

from ten European centers and retrieved literature-based information on 473 

patients. Compared with BMPR1A carriers, SMAD4 carriers displayed anemia 

twice as often (58% vs. 26%), and exclusively showed overlap symptoms with 

hemorrhagic telangiectasia (32%) and an increased prevalence (39% vs. 13%) of 

gastric juvenile polyps. Cancer, reported in 15% of JPS patients (median age 41 

years), mainly occurred in the colorectum (overall: 62%, SMAD4: 58%, BMPR1A: 

88%) and the stomach (overall: 21%; SMAD4: 27%, BMPR1A: 0%).  

Conclusion: This comprehensive retrospective study on genotype-phenotype 

correlations in 694 JPS patients corroborates previous observations on JPS in 

general and SMAD4 carriers in particular, facilitates recommendations for clinical 

management, and provides the basis for open access variant SMAD4 and BMPR1A 

databases.  
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Abstract  

Purpose: Determine the variant detection rate for ENG, ACVRL1, and SMAD4 in 

individuals who meet consensus (Curaçao) criteria for the clinical diagnosis of 

hereditary hemorrhagic telangiectasia.  

Methods: Review of HHT center database for individuals with three or more HHT 

diagnostic criteria, in whom molecular genetic analysis for ENG, ACVRL1, and 

SMAD4 had been performed.  

Results: A variant known or suspected to be causal was detected in ENG in 67/152 

(44.1%; 95% confidence interval [CI], 36.0-52.4%), ACVRL1 in 79/152 (52.0%; 

95% CI, 43.7-60.1%), and SMAD4 in 2/152 (1.3%; 95% CI, 0.2-4.7%) family 

probands with definite HHT. Only 4/152 (2.6%; 95% CI, 0.7-6.6%) family 

probands did not have a variant in one of these genes.  

Conclusion: Previous reports of the variant detection rate for ENG and ACVRL1 

in HHT patients have come from laboratories, which receive samples from 

clinicians with a wide range of expertise in recognizing clinical manifestations of 
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HHT. These studies suggest a significantly lower detection rate (~75-85%) than we 

have found in patients who meet strictly applied consensus criteria (96.1%). 

Analysis of SMAD4 adds an additional detection rate of 1.3%. HHT as defined by 

the Curaçao criteria is highly predictive of a causative variant in either ENG or 

ACVRL1.  
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 PMID: 32503579  
 PMCID: PMC7275435  
 DOI: 10.1186/s13023-020-01422-8  

Abstract  

Background: Hereditary hemorrhagic telangiectasia (HHT) is a rare vascular 

disease with autosomal dominant inheritance. Disease-causing variants in endoglin 

(ENG) and activin A receptor type II-like 1 (ACVRL1) genes are detected in more 

than 90% of cases submitted to molecular diagnosis.  

Methods: We used data from the RiHHTa (Computerized Registry of Hereditary 

Hemorrhagic Telangiectasia) registry to describe genetic variants and to assess their 

genotype-phenotype correlation among HHT patients in Spain.  

Results: By May 2019, 215 patients were included in the RiHHTa registry with a 

mean age of 52.5 ± 16.5 years and 136 (63.3%) were women. Definitive HHT 

diagnosis defined by the Curaçao criteria were met by 172 (80%) patients. Among 

113 patients with genetic test, 77 (68.1%) showed a genetic variant in ACVRL1 

and 36 (31.8%) in ENG gene. The identified genetic variants in ACVRL1 and ENG 

genes and their clinical significance are provided. ACVRL1 mutations were more 

frequently nonsense (50%) while ENG mutations were more frequently, frameshift 

(39.1%). ENG patients were significantly younger at diagnosis (36.9 vs 45.7 years) 

and had pulmonary arteriovenous malformations (AVMs) (71.4% vs 24.4%) and 

cerebral AVMs (17.6% vs 2%) more often than patients with ACVRL1 variants. 

Patients with ACVRL1 variants had a higher cardiac index (2.62 vs 3.46), higher 

levels of hepatic functional blood tests, and anemia (28.5% vs 56.7%) more often 

than ENG patients.  

Conclusions: ACVRL1 variants are more frequent than ENG in Spain. ACVRL1 

patients developed symptomatic liver disease and anemia more often than ENG 

patients. Compared to ACVRL1, those with ENG variants are younger at diagnosis 

and show pulmonary and cerebral AVMs more frequently.  
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Abstract  

Background: Italy has been the first country at European level to implement a 

population-based public health registry dedicated to rare diseases. This study 

describes the current situation of the Italian National Rare Diseases Registry 

(NRDR) and compares its data with those from the National Hospital Discharge 

Database (HDD).  

Methods: Three rare diseases were analysed: Huntington disease (HD), Hereditary 

Haemorragic Telangiectasia (HHT) and Prader-Willi Syndrome (PWS), selected 

for their different characteristics. The two sources (NRDR and HDD) were linked: 

incidence rate ratio (IRR), sensitivity and predictive positive value (PPV) were 

calculated.  

Results: Incidence rates from NRDR and from HDD were compared by age 

groups, and IRR calculated: 1.08 for HD, 1.41 for HHT, 1.21 for PSW. For HD, 

sensitivity was 0.52 and PPV 0.48; for HHT sensitivity was 0.71 and PPV 0.52; for 

PWS the sensitivity was 0.71 and PPV 0.58. We found a strong regional variability 

in the results.  

Conclusions: The integrated use of the two sources helps tracking those cases that 

are not captured by the Registry; further, it is a precious tool to accurately describe 

clinical histories of rare disease affected individuals, in terms of concomitant 

pathologies and medical procedures performed during hospitalization.  
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Abstract  

Although Hereditary Hemorrhagic Telangiectasia (HHT) is characterized by an 

overwhelming bleeding propensity, patients with this disease may also present 

medical conditions that require antithrombotic therapy (AT). However, precise 

information on indications, dosage, duration, effectiveness, and safety of AT in 

HHT patients is lacking. We performed a retrospective analysis of the HHT 

Registry of our University Hospital and found 26 patients who received AT for a 

total of 30 courses (19 courses of anticoagulant therapy and 11 courses of 

antiplatelet therapy). Indications to treatments included: atrial fibrillation, venous 

thrombosis and pulmonary embolism, heart valve replacement, retinal artery 

occlusion, secondary prevention after either stroke or myocardial infarction, and 

thromboprophylaxis for surgery. The total time of exposure to antiplatelet therapy 

was 385 months and to anticoagulant therapy 169 months. AT was generally well 

tolerated, with no fatal bleedings and no significant changes in hemoglobin levels. 

However, we found three major bleedings, with an incidence rate of 6.5 per 100 

patients per year. When only patients treated with anticoagulants were considered, 

the incidence rate of major bleedings increased to 21.6 per 100 patients per year. 

Our study indicates that major bleeding may occur in HHT patients receiving AT, 

with a substantially increased rate in those treated with anticoagulants. Further 

studies are needed to fully estimate the tolerability of antithrombotic drugs in HHT. 
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Abstract  

Background: The aim of our study is to study the association between eye lesions 

in Hereditary Hemorrhagic Telangiectasia (HHT) and other signs of the disease, as 

well as to characterize its genetics.  

Methods: A cross-sectional study was conducted of a cohort of 206 patients 

studied in the HHT Unit of Hospital de Sierrallana, a reference centre for Spanish 

patients with HHT. Odds ratios for several symptoms or characteristics of HHT and 

ocular lesions were estimated using logistic regression adjusting for age and sex.  

Results: The ocular involvement was associated with being a carrier of a mutation 

for the ENG gene, that is, suffering from a type 1 HHT involvement (OR = 2.09; 

95% CI [1.17-3.72]). p = 0.012). In contrast, patients with ocular lesions have less 

frequently mutated ACVRL1/ALK1 gene (OR = 0.52; 95% CI [0.30-3.88], p = 

0.022).  
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Conclusions: In conclusion, half of the patients with HHT in our study have ocular 

involvement. These eye lesions are associated with mutations in the ENG gene and 

ACVRL1/ALK1 gene. Thus, the ENG gene increases the risk of ocular lesions, 

while being a carrier of the mutated ACVRL1/ALK1 gene decreases said risk.  

 

Molecular Biology 

 1. Mutational and Phenotypic Characterisation of 

Hereditary Hemorrhagic Telangiectasia  

Blood. 2020 Jun 23;blood.2019004560.  
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Abstract  

Hereditary hemorrhagic telangiectasia (HHT) is a vascular dysplasia inherited as 

an autosomal dominant trait. Care delivery is impeded by requirements for 

laborious, repeated phenotyping, and gaps in knowledge regarding the 

relationships between causal DNA variants in ENG, ACVRL1, SMAD4 and 

GDF2, and clinical manifestations. To address, we analysed DNA samples from 

183 previously uncharacterised, unrelated HHT and suspected HHT cases using 

the ThromboGenomics high-throughput sequencing platform. We identified 168 
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heterozygous variants, 127 unique. Applying modified ACMG Guidelines, 106 

were classified as pathogenic/likely pathogenic, 21 as non-pathogenic (variants of 

uncertain significance/benign). Unlike the protein products of ACVRL1 and 

SMAD4, the extracellular ENG amino acids are not strongly conserved. Our 

inferences of the functional consequences of causal variants in ENG were 

therefore informed by the crystal structure of endoglin. We then compared the 

accuracy of predictions of the causal gene blinded to the genetic data using two 

approaches: subjective clinical predictions and statistical predictions based on 

eight Human Phenotype Ontology (HPO) terms. Both approaches had some 

predictive power but they were insufficiently accurate to be used clinically in 

isolation from genetic testing. The distributions of red cell indices from larger 

HHT and control populations differed by causal gene but not sufficiently for 

clinical use in isolation of genetic data. We conclude that parallel sequencing of 

the four known HHT genes, MDT review of variant calls sequencing results in the 

context of detailed clinical information, and statistical and structural modelling are 

all required to provide a framework to better prognosticate and treat HHT. 
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Abstract  

Introduction: Endoglin (ENG) forms a receptor complex with ALK1 in 

endothelial cells (ECs) to promote BMP9/10 signalling. Loss of function mutations 

in either ENG or ALK1 genes lead to the inherited vascular disorder hereditary 

haemorrhagic telangiectasia (HHT), characterised by arteriovenous malformations 

(AVMs). However, the vessel-specific role of ENG and ALK1 proteins in 

protecting against AVMs is unclear. For example, AVMs have been described to 

initiate in arterioles, whereas ENG is predominantly expressed in venous ECs. To 
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investigate whether ENG has any arterial involvement in protecting against AVM 

formation, we specifically depleted the Eng gene in venous and capillary 

endothelium whilst maintaining arterial expression, and investigated how this 

affected the incidence and location of AVMs in comparison with pan-endothelial 

Eng knockdown.  

Methods: Using the mouse neonatal retinal model of angiogenesis, we first 

established the earliest time point at which Apj-Cre-ERT2 activity was present in 

venous and capillary ECs but absent from arterial ECs. We then compared the 

incidence of AVMs following pan-endothelial or venous/capillary-specific ENG 

knockout.  

Results: Activation of Apj-Cre-ERT2 with tamoxifen from postnatal day (P) 5 

ensured preservation of arterial ENG protein expression. Specific loss of ENG 

expression in ECs of veins and capillaries led to retinal AVMs at a similar 

frequency to pan-endothelial loss of ENG. AVMs occurred in the proximal as well 

as the distal part of the retina consistent with a defect in vascular remodelling 

during maturation of the vasculature.  

Conclusion: Expression of ENG is not required in arterial ECs to protect against 

AVM formation.  
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Abstract  

Fibroblasts from a patient carrying a heterozygous 18bp deletion in exon 8 of the 

ACVRL1 gene (c.1120del18) were reprogrammed using episomal vectors. The in-

frame deletion in ACVRL1 causes the loss of 6 amino acids of the protein, which is 

associated with Hereditary Hemorrhagic Telangiectasia (HHT) type 2 (Letteboer et 

al., 2005). CRISPR-Cas9 editing was used to genetically correct the mutation in the 

induced pluripotent stem cells (iPSCs). The top5-predicted off-target sites were not 

altered. Patient and isogenic iPSCs showed high pluripotent marker expression, in 

vitro differentiation capacity into all three germ layers and displayed a normal 

karyotype. The obtained isogenic pairs will enable proper in vitro disease 

modelling of HHT (Roman and Hinck, 2017).  
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Abstract  

Vascular development is determined by the sequential expression of specific genes, 

which can be studied by performing in situ hybridization assays in zebrafish during 

different developmental stages. To investigate the role of endoglin(eng) in vessel 

formation during the development of hereditary hemorrhagic telangiectasia (HHT), 
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morpholino-mediated targeted knockdown of eng in zebrafish are used to study its 

temporal expression and associated functions. Here, whole-mount in situ RNA 

hybridization (WISH) is employed for the analysis of eng and its downstream 

genes in zebrafish embryos. Also, tube formation assays are performed in HHT 

patient-derived induced pluripotent stem cell-differentiated endothelial cells (iPSC-

ECs; with eng mutations). A specific signal amplifying system using the whole 

amount In Situ Hybridization - WISH provides higher resolution and lower 

background results compared to traditional methods. To obtain a better signal, the 

post-fixation time is adjusted to 30 min after probe hybridization. Because 

fluorescence staining is not sensitive in zebrafish embryos, it is replaced with 

diaminobezidine (DAB) staining here. In this protocol, HHT patient-derived iPSC 

lines containing an eng mutation are differentiated into endothelial cells. After 

coating a plate with basement membrane matrix for 30 min at 37 °C, iPSC-ECs are 

seeded as a monolayer into wells and kept at 37 °C for 3 h. Then, the tube length 

and number of branches are calculated using microscopic images. Thus, with this 

improved WISH protocol, it is shown that reduced eng expression affects 

endothelial progenitor formation in zebrafish embryos. This is further confirmed by 

tube formation assays using iPSC-ECs derived from a patient with HHT. These 

assays confirm the role for eng in early vascular development.  
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Abstract  

Hereditary hemorrhagic telangiectasia (HHT; also known as Osler-Weber-Rendu 

disease) is an autosomal dominant genetic disorder that causes frequent epistaxis, 

mucocutaneous telangiectasia, and visceral arteriovenous malformations. Four 

genes (ENG, ACVRL1, SMAD4, and GDF2) have been identified as pathogenic in 

HHT. We describe the case of a 50-year-old Japanese man highly suspected of 

having HHT due to recurrent epistaxis, mucocutaneous telangiectasia, and a family 

history. Genomic analysis revealed a novel missense mutation of c.100T>A, 

p.Cys34Ser in the patient's ACVRL1 gene. We used 6 freeware programs to 

perform an in silico analysis of this mutation. The results demonstrated the 

mutation's high pathogenicity.  

Publication types  

 Case Reports  
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Abstract  

Hereditary haemorrhagic telangiectasia (HHT) exhibits considerable phenotypic 

heterogeneity. Therefore, precise mutation screening and evaluation of patient risk 

must be determined in every HHT family. We present an HHT-2 case with an 
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initial life-threatening bleeding episode that led to identification of a relatively 

large HHT family. Exome sequencing of the family members determined HHT-

associated ACVRL1C1120T variant resulting in Arg374Trp substitution at the 

Ser/Thr-kinase domain region. The affected members display typical epistaxis 

symptomatology from early childhood resulting in sideropoenia. In addition, the 

HHT patients also displayed dermatology findings such as facial teleangiectasias 

and trunk/limb white spots representing post-inflammatory hypopigmentation. 

Interestingly, co-segregating with modifying cytochrome P450 (CYP2C) variant in 

the HHT patients led to NSAID intolerance marked by increased frequency of 

bleeding episodes. No arterial-venous malformation of the visceral organs and 

brain or association with cancer were observed. The heterogeneity of clinical 

presentation and the role of other variants support the need of regular patient 

monitoring and development of a nation-wide patient registry.  

Publication types  

 Case Reports  
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Abstract  

Pulmonary arteriovenous malformations (PAVMs) are abnormal direct vascular 

communications between pulmonary arteries and veins which create high-flow 

right-to-left shunts. They are most frequently congenital, usually in the setting of 

hereditary hemorrhagic telangiectasia (HHT). PAVMs may be asymptomatic or 

present with a wide variety of clinical manifestations such as dyspnea, hypoxemia, 
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or chest pain. Even when asymptomatic, presence of PAVMs increases patients' 

risk of serious, potentially preventable complications including stroke or brain 

abscess. Transcatheter embolotherapy is considered the gold standard for treatment 

of PAVMs. Though previous guidelines have been published regarding the 

management of PAVMs, several aspects of PAVM screening and management 

remain debated among the experts, suggesting the need for thorough reexamination 

of the current literature. The authors of this review present an updated approach to 

the diagnostic workup and management of PAVMs, with an emphasis on areas of 

controversy, based on the latest literature and our institutional experience.  
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Abstract  

OBJECTIVE. The purpose of this study was to evaluate the CT angiography 

(CTA) findings of pulmonary arteriovenous malformation (PAVMs) in patients 
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with hereditary hemorrhagic telangiectasia and to correlate these findings with 

those of graded contrast-enhanced transthoracic echocardiography (CE-TTE).  

MATERIALS AND METHODS. A retrospective review was conducted of 

PAVMs visualized at CTA of patients with abnormal CE-TTE findings (3-point 

scale). Location, distribution, size, number, volume, grade, and relative attenuation 

(attenuation of PAVM divided by attenuation of aorta) of PAVMs were recorded. 

PAVMs were graded as follows on conventional and maximum-intensity-

projection (MIP) images: 0, nodule, unlikely PAVM; 1, ground-glass opacity 

(GGO); 2, GGO with increased vascular network; 3, GGO or nodule with single 

vessel; 4, GGO or nodule with two or more vessels; 5, GGO or nodule with afferent 

and larger efferent vessels; 6, mature arteriovenous malformation. Correlation 

between PAVM grade and relative attenuation and between CTA variables and CE-

TTE grades was assessed.  

RESULTS. Forty patients (median age, 14.9 years; range, 0.6-27.9 years) had 117 

PAVMs at CTA: 107 peripheral, eight central, and two both peripheral and central. 

None of the PAVMs was diffuse. Median size and volume were 0.4 cm (range, 0.1-

4.4 cm) and 0.031 mL (range, 0.0009-10.019 mL). At CTA, seven PAVMs were 

grade 1, five grade 2, 28 grade 3, 62 grade 4, two grade 5, and 13 grade 6. MIP 

images showed 39 of 117 PAVMs were higher grade. Statistically significant 

correlation was found between relative attenuation and PAVM grade (p < 0.001, r 

= 0.58) in 40 patients and between all CTA variables and CE-TTE (p < 0.05, 

strongest correlation with highest grades [p < 0.0001, r = 0.81]) in 32 patients.  

CONCLUSION. In children and young adults with hereditary hemorrhagic 

telangiectasia, grade 4 PAVMs were most common. Higher-grade PAVMs more 

often have right-to-left shunts.  
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Abstract  

A 14-year-old girl was diagnosed with hemothorax associated with pulmonary 

arteriovenous fistula rupture, and emergency surgery was performed. One week 

before her surgery, her mother at 32 weeks of gestation underwent emergency 

surgery for hemothorax caused by pulmonary arteriovenous fistula rupture. Both 

were diagnosed with hereditary hemorrhagic telangiectasia. The indications for 

treatment of pulmonary arteriovenous fistulas in young patients remain 

controversial because the risk of complications concerning pulmonary 

arteriovenous fistula is lower in young patients than in adult patients. We 

recommend that aggressive treatment should be performed for pulmonary 

arteriovenous fistulas in patients with hereditary hemorrhagic telangiectasis with a 

family history of pulmonary arteriovenous fistula rupture even if the patient is 

asymptomatic and young, because such patients may have a high risk of pulmonary 

arteriovenous fistula rupture.  
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Abstract  

Hemoptysis is one of the most common reasons for seeking emergency care. 

Infections and malignancy are the leading causes of hemoptysis although caused by 

various other pulmonary and extrapulmonary conditions. Most causes are self-

limiting and do not warrant any aggressive investigation. Endobronchial 

telangiectasia can rarely cause hemoptysis and is seen in patients with hemorrhagic 

hereditary telangiectasia or scleroderma. Isolated diffuse endobronchial 

telangiectasia is rare and is only reported in one case in literature. We present 

another case of diffuse endobronchial telangiectasia in a young adult who presented 

with recurrent hemoptysis. Computer tomography scan was normal, but 

bronchoscopy showed multiple endobronchial arteriovenous malformations in the 

entire tracheobronchial tree. 
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Abstract  

Hereditary haemorrhagic telangiectasia (HHT) is a multisystemic vascular 

dysplasia inherited as an autosomal dominant trait. Approximately 10 % of 

patients have cerebral vascular malformations, a proportion being cerebral 

arteriovenous malformations (AVMs) and fistulae that may lead to potentially 

devastating consequences in case of rupture. On the other hand, detection and 

treatment related-risks are not negligible, and immediate. While successful 

treatment can be undertaken in individual cases, current data do not support the 

treatment of unruptured AVMs, which also present a low risk of bleeding in 

HHT patients. Screening for these AVMs is therefore controversial.Structured 

discussions, distinctions of different cerebrovascular abnormalities commonly 

grouped into an "AVM" bracket, and clear guidance by neurosurgical and 

neurointerventional radiology colleagues enabled the European Reference 

Network for Rare Vascular Disorders (VASCERN-HHT) to develop the 

following agreed Position Statement on cerebral screening:1) First, we 

emphasise that neurological symptoms suggestive of cerebral AVMs in HHT 

patients should be investigated as in general neurological and emergency care 

practice. Similarly, if an AVM is found accidentally, management approaches 

should rely on expert discussions on a case-by-case basis and individual risk-

benefit evaluation of all therapeutic possibilities for a specific lesion.2) The 

current evidence base does not favour the treatment of unruptured cerebral 

AVMs, and therefore cannot be used to support widespread screening of 

asymptomatic HHT patients.3) Individual situations encompass a wide range of 

personal, cultural and clinical states. In order to enable informed patient choice, 

and avoid conflicting advice, particularly arising from non-neurovascular 

interpretations of the evidence base, we suggest that all HHT patients should 

have the opportunity to discuss knowingly brain screening issues with their 

healthcare provider.4) Any screening discussions in asymptomatic individuals 

should be preceded by informed pre-test review of the latest evidence regarding 

preventative and therapeutic efficacies of any interventions. The possibility of 

harm due to detection of, or intervention on, a vascular malformation that would 

not have necessarily caused any consequence in later life should be stated 

explicitly.We consider this nuanced Position Statement provides a helpful, 

evidence-based framework for informed discussions between healthcare 

providers and patients in an emotionally charged area.  
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Abstract  

Despite a variety of treatment options for brain arteriovenous malformations 

(bAVMs), many lesions remain challenging to treat and present significant 

ongoing risk for hemorrhage. In Vitro investigations have recently led to a 

greater understanding of the formation, growth, and rupture of bAVMs. This 

has, in turn, led to the development of therapeutic targets for medications for 

bAVMs, some of which have begun testing in clinical trials in humans. These 

include bevacizumab, targeting the vascular endothelial growth factor driven 

angiogenic pathway; thalidomide or lenalidomide, targeting blood-brain barrier 

impairment; and doxycycline, targeting matrix metalloproteinase 

overexpression. A variety of other medications appear promising but either 

requires adaptation from other disease states or development from early bench 

studies into the clinical realm. This review aims to provide an overview of the 

current state of development of medications targeting bAVMs and to highlight 

their likely applications in the future.  
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Abstract  

Introduction: Hereditary hemorrhagic telangiectasia (HHT) is an autosomal 

dominant disease characterized by the triad of nose bleeding, telangiectasia and 

familial heredity.  

Case report: We report the case of a patient who had idiopathic venous cerebral 

thrombosis complicated by a cerebral infarction treated with warfarin. In the 

context of a psoas hematoma by warfarine overdose and immobilization, the 

patient had deep vein thrombosis of the left lower limb with pulmonary 

embolism revealing a pulmonary arteriovenous malformation. After a 

reexamination, the patient clinical phenotype of HHT was confirmed 

genetically. The patient was treated with rivaroxaban allowing clinical 

improvement and partial recanalization of all thrombosis after six months. 

Thrombotic overisk has already been studied in HHT patients but the use of 

anticoagulants is at higher risk in these patients. However this patient 

experienced no adverse event with rivaroxaban.  

Conclusion: This is the first case described of cerebral venous thrombosis 

treated with rivaroxaban revealing an HHT. 
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Abstract  

Background and purpose: Patients with hereditary hemorrhagic telangiectasia 

(HHT) have a high prevalence of brain vascular malformations, putting them at risk 

for brain hemorrhage and other complications. Our aim was to evaluate the relative 

utility of MR imaging and MRA compared with DSA in detecting cerebral AVMs 

in the HHT population.  

Materials and methods: Of 343 consecutive patients evaluated at the University 

of California, San Francisco HTT Center of Excellence, 63 met the study inclusion 

criteria: definite or probable hereditary hemorrhagic telangiectasia defined by 

meeting at least 2 Curacao criteria or positive genetic testing, as well as having at 

least 1 brain MR imaging and 1 DSA. MRIs were retrospectively reviewed, and the 

number of AVMs identified was compared with the number of AVMs identified on 

DSA.  
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Results: Of 63 patients, 45 (71%) had AVMs on DSA with a total of 92 AVMs 

identified. Of those, 24 (26%) were seen only on DSA; 68 (74%), on both DSA and 

MR imaging; and 5 additional lesions were seen only on MR imaging. Of the 92 

lesions confirmed on DSA, 49 (53.3%) were seen on the 3D-T1 postgadolinium 

sequence, 52 (56.5%) were seen on the 2D-T1 postgadolinium sequence, 35 

(38.0%) were seen on the SWI sequence, 24 (26.1%) were seen on T2 sequence, 

and 25 (27.2%) were seen on MRA. The sensitivity and specificity of MR imaging 

as a whole in detecting AVMs then confirmed on DSA were 80.0% and 94.4%, 

respectively, and the positive and negative predictive values were 97.3% and 

65.4%, respectively.  

Conclusions: This study reinforces the use of MR imaging as a primary screening 

tool for cerebral AVMs in patients with hereditary hemorrhagic telangiectasia and 

suggests that 3D-T1 postgadolinium and 2D-T1 postgadolinium performed at 3T 

are the highest yield sequences.  
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Abstract  

Introduction: Hereditary hemorrhagic telangiectasia (HHT) is a multiorgan 

genetic angiodysplastic affection characterized by visceral vascular malformations. 

It affects mainly the brains, lungs, gastrointestinal tract, and nasal mucosa. Unlike 

those organs, hepatic involvement, although very frequently occurring, is 

insufficiently recognized, mainly because of the complex vascular structure of this 

organ. Thus, treating HHT patients requires a solid understanding of these hepatic 

anomalies. It is especially important for any general clinicians to be able to 

recognize clinical findings in HHT, which leads to a high suspicion of HHT and 

have an index of suspicion for liver abnormalities of HHT. For this purpose, keen 

awareness of clinical as well as hepatic sonographic (US) findings is paramount.  

Aim: The aim of this review is to summarize previously reported findings on the 

hepatic US through a thorough analysis of related articles, and to (a) determine the 

role of US in the diagnosis of hepatic involvement in HHT patients and (b) propose 

the most simple and easy way to detect HHT-related abnormalities during routine 

US examinations.  
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Conclusion: Hepatic US serves to diagnose the detailed complex hepatic changes 

typical of HHT, and contributes to increased diagnostic confidence of hepatic 

changes in HHT patients, with the most simple way not to overlook HHT-related 

abnormalities being to find hepatic artery dilatation.  
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Abstract  

Hereditary hemorrhagic telangiectasia (HHT) or Osler-Weber-Rendu syndrome is a 

rare condition which can result in significant systemic and hepatobiliary 
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abnormalities. Liver involvement in HHT consists primarily of the consequence of 

various intrahepatic shunts. Even though these vascular shunts are present in the 

majority of patients with HHT, symptoms occur only in minority with clear 

predilection to female gender. The symptoms and imaging findings of liver 

vascular malformations can be easily overlooked or misdiagnosed which can result 

in delay in treatment or potentially harmful vascular interventions. In this case 

report, we discuss the pathophysiology of HHT in liver involvement, role of 

imaging in diagnosis, and the possible role of interventional radiologist in the 

treatment.  
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Abstract  

Background: Hereditary hemorrhagic telangiectasia (HHT) often involves the 

liver, and belongs to abnormal blood vessel disease. The etiology of Budd-Chiari 

syndrome (BCS) is not clear, but congenital vascular dysplasia is considered to be 

one of the causes. Liver cirrhosis due to hepatic hereditary hemorrhagic 

telangiectasia concomitant with BCS has not been reported. Here, we report a case 

of cirrhosis with hepatic hereditary hemorrhagic telangiectasia (HHHT) and BCS.  

Case presentation: A 58-year-old woman with hepatic hereditary hemorrhagic 

telangiectasia showed decompensated liver cirrhosis, and abdominal imaging 

revealed Budd-Chiari syndrome. Disease has progressed considerably during 2.5 

years after hospital discharge despite subsequent transjugular intrahepatic 

portosystemic shunting (TIPS). One hypothesis that might explain the coexistence 

of hepatic hereditary hemorrhagic telangiectasia and Budd-Chiari syndrome in this 

patient is ischemia and thrombosis of hepatic veins.  

Conclusions: Further studies are required to evaluate the relationship between 

HHHT and BCS. Our observations already challenged the TIPS therapeutic 

strategy in BCS secondary to HHHT patients.  
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