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A Journey to an HHT Research Roadmap 

The CHRN Executive Team worked together to develop surveys for the patient, clinical, and basic science 

communities to understand, from each of their perspectives, what are the gaps in HHT science and 

knowledge. Based on the responses to these surveys, the Executive Team identified topic areas where further 

research could result in improved patient outcomes. Then, they invited patients, clinicians, and basic scientists 

to participate in discussions of these topic areas – these groups are called Workstreams.  

The Workstreams will meet twice monthly, with the goal of creating a list of prioritized research within their 

topic area. There will be “Facilitators” (mostly members of the CHRN Executive Team) who will float between 

groups and help to facilitate group activities. Collaborations between groups is also encouraged. 

In March of 2022, these groups will come together at an in-person meeting in Boston MA to discuss the 

priorities that they have identified and determine where these priorities fit on an HHT Research Roadmap with 

consensus from the group as a whole. 

The topic areas, problem statements, and subtopics of each of the Workstreams are outlined below, along 

with the co-leaders and members for each group.  



1. BLEEDING 

 

Problem Statement: 

• Individual HHT patients have a wide disparity in bleeding severity without obvious explanations. 

• Tools are missing to measure severity and response to therapy. 

 

Subtopics: 

• Understanding factors that influence epistaxis (frequency, severity, variation between patients; nasal 

airflow and nasal inflammation) 

• Understanding GI bleeding severity amongst patients 

 

Leaders: 

 

Name Role Specialty Institution Country Email 

Franck Lebrin 
PhD 

Basic 
Science 

Cell Biology Leiden 
University 
Medical Centre 

The 
Netherlands 

F.Lebrin@lumc.nl 

Raj Kasthuri MD 
MBBS 

Clinical Hematology University of 
North Carolina 
HHT Center 

US raj_kasthuri@med.unc.edu 

Hanny Al-
Samkari MD 

Clinical Hematology Massachusetts 
General 
Hospital HHT 
Center 

US alsamkarih@gmail.com 

 

 

Members: 

 

Name Role Specialty Institution Coun
try 

Email 

Jay Piccirillo MD Clinical Otolaryngology Washington 
University in St 
Louis HHT 
Center 

US piccirij@wustl.edu 

Jim Gossage MD Clinical Pulmonology Augusta 
University HHT 
Center 

US jgossage@augusta.ed
u 

Scott Olitsky MD Patient HHT Patient Advocacy Cure HHT US scott.olitsky@curehh
t.org 

Claudia Crocione Patient HHT Patient Advocacy  Italy claudiacrocione@hot

mail.com 
 

 

2. AVM PROGRESSION 

 

Problem Statement: 



• Natural history and the factors influencing growth and development of AVMs is unknown 

• Tools are missing to measure growth and response (routine imaging sensitivity may not be sufficient 

to measure in real-time) 

 

Subtopics: 

• Mechanistic basis of telangiectasia/AVM enlargement over life (disease progression with age) 

• Predicting liver VM progression and shunt progression (factors leading to high output heart failure) 

 

Leaders: 

 

Name Role Specialty Institution Country Email 

Paul Oh PhD Basic 
Science 

Neurobiology Barrow 
Neurological 
Institute 

US ohp@Barrowneuro.org 

Kevin 
Whitehead 
MD 

Clinical Cardiovascular 
Medicine 

University of 
Utah Medical 
Center HHT 

Center 

US kevin.whitehead@hsc.utah.edu 

 

Members: 

 

Name Role Specialty Institution Country Email 

Helen 
Arthur PhD 

Basic 
Science 

Cardiovascular 
Biology 

Newcastle 
University 

UK helen.arthur@ncl.ac.uk 

Ann 
Eichmann 
PhD 

Basic 
Science 

Cellular and 
Molecular 
Physiology 

Yale 
Cardiovascular 
Research 

Center 

US anne.eichmann@yale.edu 

Arndt 
Siekmann 

PhD 

Basic 
Science 

Cell and 
Developmental 

Biology 

University of 
Pennsylvania 

Germany Arndt.Siekmann@pennmedicine.upenn.edu 

Ethan 
Winkler 
PhD 

Basic 
Science 

Endovascular 
Surgical 
Neuroradiology 

Barrow 
Neurological 
Institute 

US Ethan.Winkler@barrowbrainandspine.com 

Jay Hoying 
PhD 

Basic 
Science 

Cardiovascular 
Physiology 

Advanced 
Solutions 

US jhoying@advancedsolutions.com 

Gael Genet 
PhD 

Basic 
Science 

Cell Biology University of 
Virginia 

US gg8pq@virginia.edu 

Adrienne 
Hammill 
MD PhD 

Clinical Pediatric 
hematology/ 
oncology 

Cincinatti 
Children's 
Hospital 
Medical 
Center HHT 
Center 

US adrienne.hammill@cchmc.org 

Michael 
Ohliger MD 
PhD 

Clinical Radiology and 
Biomedical 
Imaging 

University of 
California San 
Francisco 

US michael.ohliger@ucsf.edu 



Patrick 
Kamath MD 

Clinical Hepatology Mayo Clinic 
MN HHT 
Center 

US kamath.patrick@mayo.edu 

Sanjay 
Misra MD 

Clinical Radiology; 
Vascular and 
Endovascular 
Surgery 

Mayo Clinic 
MN HHT 
Center 

US misra.sanjay@mayo.edu 

Karen 
Weissel 

PhD 

Patient   US weissel05@comcast.net 

Tania 
Competiello 

Patient   US tania_competiello@yahoo.com 

Ann 
Trussell 

Patient   US asponsler@aol.com 

 

 

3. DRUG THERAPIES/DISCOVERY – ANTIANGIOGENICS AND NON-BMP PATHWAYS 

 
Problem Statement: 

• There are no FDA approved therapies for HHT patients 

 

Subtopics: 

• Resistance to anti-angiogenics 

• Enhancing ENG/ALK1 signaling 

• Drug repurposing and high throughput screening 

 

Leaders: 

 

Name Role Specialty Institution Country Email 

Philippe 
Marambaud 
PhD 

Basic 
Science 

Cell and Molecular 
Biology 

Feinstein 
Institutes for 
Medical 

Research 

US pmaramba@northwell.edu 

Vivek Iyer MD 
MPH 

Clinical Pulmonology Mayo Clinic 
MN HHT 

Center 

US iyer.vivek@mayo.edu 

 

Members: 

 

Name Role Specialty Institution Country Email 

Bill Sellers MD Basic 
Science 

Cancer Biology and 
Cancer Genomics 

Broad 
Institute 

US wsellers@broadinstitute 

Roxana Ola PhD Basic 
Science 

Cardiovascular 
Pharmacology 

University of 
Heidelberg 

US roxana.ola@medma.uni-
heidelberg.de 

Stryder 

Meadows PhD 

Basic 

Science 

Cell and Molecular 

Biology 

Tulane 

University 

US smeadows@tulane.edu 



Sophie Dupuis-
Girod MD PhD 

Clinical Clinical Genetics University of 
Lyon 
Hospital 
Center 

France sophie.dupuis-girod@chu-
lyon.fr 

Denise Adams 
MD 

Clinical Pediatric 
hematology/oncology 

Children's 
Hospital of 
Philadelphia 

US adamsdm@chop.edu 

Alexandra Borst 
MD 

Clinical Pediatric 
hematology/oncology 

Vanderbilt 
University 

Medical 
Center 

US alexandra.borst@gmail.com 

Aimee Nolan Patient   Ireland aimeejnolan@gmail.com 

Michael Lewis Patient   US mclewis@yahoo.com 
 

 

4. DRUG THERAPIES/DISCOVERY – BMP PATHWAYS 

 

Problem Statement: 

• There are no FDA approved therapies for HHT patients 

 

Subtopics: 

• Enhancing BMP signaling 

• Drug repurposing and high throughput screening 

 

Leaders: 

 

Name Role Specialty Institution Country Email 

Christine 
Mummery PhD 

Basic 
Science 

Developmental 
Biology 

Leiden 
University 

Medical Centre 

The 
Netherlands 

c.l.mummery@lumc.nl 

 

Members: 

 

Name Role Specialty Institution Country Email 
Sabine Bailly 
PhD 

Basic 
Science 

Cancer Biology French 
Institute of 
Health and 
Medical 
Research 

France sabine.bailly@cea.fr 

Andy Hinck 

PhD 

Basic 

Science 

Structural Biology University of 

Pittsburgh 

US ahinck@pitt.edu 

Carmelo 
Bernabeu PhD 

Basic 
Science 

Vascular Biology Biological 
Research 

Center, 
Spanish 
National 

Spain bernabeu.c@cib.csic.es 



Research 
Council 

Marie Jose 
Goumans PhD 

Basic 
Science 

Cardiovascular 
Cell Biology 

Leiden 
University 
Medical 
Centre 

The 
Netherlands 

M.J.T.H.Goumans@lumc.nl 

Valeria Orlova 
PhD  

Basic 
Science 

Vascular Biology Leiden 
University 
Medical 

Centre 

The 
Netherlands 

V.Orlova@lumc.nl 

Edda 
Spiekerkoetter 

MD 

Clinical Pulmonology Stanford 
University 

HHT Center 

US eddas@stanford.edu 

Anthony 
Canavicci PhD 

Patient   University of 
Toronto 

Canada cannavicci_a@outlook.com 

Heather 

Mceldowney 

Patient   US heather.mceldowney@gmail.com 

 

 

 

5. UNRESOLVED TOPICS IN LUNG AVMS 

 

Problem Statement: 

• There is little information on effective treatments to prevent complications of diffuse pulmonary 

AVMs 

• There is a need to understand determinants of PAVM complications 

• Pathophysiology and risk factors for embolic complications (migraines with aura; infections; stroke) 

 

Subtopics: 

 Diffuse PAVMs 

 Mechanisms and research pathway to better understand the embolic potential of PAVMs 

 

Leaders: 

 

Name Role Specialty Institution Country Email 
Marie 
Faughnan MD 

MSc 

Clinical Pulmonology Toronto HHT 
Center 

Canada marie.faughnan@unityhealth.to 

Miles Conrad 
MD MPH 

Clinical Interventional 
Radiology 

University of 
California San 

Francisco HHT 
Center 

US miles.conrad@ucsf.edu 

 

 

Members: 

 



Name Role Specialty Institution Country Email 

Hans-Jurgen 
Mager MD 
PhD 

Clinical Pulmonology St. Antonius 
Hospital 

The 
Netherlands 

jjmager@planet.nl 

Hilary 
Dubrock MD 

Clinical Pulmonology Mayo Clinic 
MN HHT 
Center 

US dubrock.hilary@mayo.edu 

Justin 
McWilliams 

MD 

Clinical Interventional 
Radiology 

University of 
California Los 

Angeles HHT 
Center 

US jumcwilliams@mednet.ucla.edu 

Murali 

Chakinala MD 
FCCP 

Clinical Pulmonology Washington 

University in 
St. Louis HHT 
Center 

US chakinalam@wustl.edu 

Scott 

Trerotola MD 

Clinical Interventional 

Radiology 

University of 

Pennsylvania 
HHT Center 

US streroto@pennmedicine.upenn.edu 

Josanna 
Rodriguez-
Lopez MD 

Clinical Pulmonology Massachusetts 
General 
Hospital HHT 
Center 

US JRODRIGUEZ-
LOPEZ@mgh.harvard.edu 

Clifford Weiss 
MD 

Clinical Interventional 
Radiology 

Johns Hopkins 
HHT Center 

US cweiss@jhmi.edu 

Stryder 
Meadows 

PhD 

Basic 
Science 

Cell and 
Molecular 

Biology 

Tulane 
University 

US smeadows@tulane.edu 

John Dunn Patient   US jandjdunn@hotmail.com 

Martina 
Mascioni 

Patient    marmascioni@gmail.com 

 

 

6. GENETIC CONSIDERATIONS IN HHT DIAGNOSIS 

 
Problem Statement: 

• There is a significant proportion of HHT patients in whom we cannot confirm genetic diagnosis 

 

Subtopics: 

• Noncoding variants in known HHT genes versus new genes 

• Updating Curacao diagnostic criteria 

• Clinical manifestations of HHT with negative genetic testing and HHT-like syndromes 

 

Leaders: 

 

Name Role Specialty Institution Country Email 



Jamie 
McDonald MS, 
CGC 

Clinical Genetic Counseling; 
Medical Genetics 

University of 
Utah HHT 
Center 

US Jamie.McDonald@hsc.utah.
edu 

Miikka Vikkula 
MD PhD 

Clinical Molecular Genetics University of 
Louvain 

Belgiu
m 

miikka.vikkula@uclouvain.b
e 

 

 

Members: 

 

Name Role Specialty Institution Country Email 
Pinar Bayrak-
Toydemir MD 
PhD 

Basic 
Scientist 

Molecular Genetics 
and Genomics 

ARUP 
Laboratories 

US pinar.bayrak-
toydemir@aruplab.com 

Ingrid Winship 
MBCHB MD 

FRACP FACD 

Clinical Clinical Genetics University of 
Melbourne 

Australia ingrid.winship@mh.org.au 

Sara Palmer PhD Patient Psychology  US drsarapalmer@gmail.com 

 

 

 

7. SOMATIC MUTATIONS AND GENETIC MECHANISMS OF DISEASE 

 

Problem Statement: 

• There is a need to understand the balance between primary and any secondary mutations that 

contribute to the HHT phenotype 

 

Subtopics: 

• Role of somatic mutations in visceral organ involvement (how does this role vary between organs?) 

• Mosaicism in AVMs 

 

Leaders: 

 

Name Role Specialty Institution Country Email 

Doug Marchuk 
PhD 

Basic 
Science 

Molecular 
Genetics and 
Microbiology 

Duke 
University 

US douglas.marchuk@duke.edu 

 

 

Members: 

 

Name Role Specialty Institution Country Email 
Rosemary 

Akhurst PhD 

Basic 

Science 

Cancer Immunology 

and 
Immunotherapy 

University of 

California San 
Francisco 

US rosemary.akhurst@ucsf.edu 

Joseph Shieh 

MD PhD 

Clinical Clinical Genetics University of 

California San 

US shiehj2@humgen.ucsf.edu 



Francisco HHT 
Center 

 

 

 

8. UNRESOLVED TOPICS IN BRAIN AVMS 

 
Problem Statement: 

• There is insufficient knowledge/information available to classify brain VMs as high risk vs low risk, to 

identify those who need preventive treatment 

• Could there be a role for medical therapy for brain VMs 

 

Subtopics: 

• Risk factors of intracranial hemorrhage and other brain outcomes 

• Outcomes of endovascular, radiotherapy and radiotherapy in HHT 

• Determine lifetime protocols 

 

Leaders: 

 

Name Role Specialty Institution Country Email 

Helen Kim MPH 

PhD 

Basic Science Cerebrovascular 

Research 

University of 

California San 
Francisco 

US helen.kim2@ucsf.edu 

Steve Hetts MD Clinical Interventional 

Neuroradiology 

University of 

California San 
Francisco HHT 
Center 

US steven.hetts@ucsf.edu 

Timo Krings MD 
PhD FRCP(C) 

Clinical Interventional 
Neuroradiology 

UHN, Krembil 
Research 
Institute 

Canada timo.krings@uhn.ca 

 

 

Members: 

 

Name Role Specialty Institution Country Email 
Hua Su MD Basic 

Science 
Cerebrovascular 
Research 

University 
of California 
San 
Francisco 

US hua.su@ucsf.edu 

Ralf Adams 
PhD 

Basic 
Science 

Tissue 
Morphogenesis 

Mac Planck 
Institute for 
Molecular 
Biomedicine 

Germany ralf.adams@mpi-muenster.mpg.de 

Lauren 
Beslow MD 

Clinical Neurology Children's 
Hospital of 
Philadelphia 

US beslow@chop.edu 



Christine 
Fox MD 

Clinical Pediatric 
Neurology 

University 
of California 
San 
Francisco 
HHT Center 

US christine.fox@ucsf.edu 

Mike 
Lawton MD 

Clinical Neurosurgery Barrow 
Neurological 
Institute 

US michael.lawton@barrowbrainandspine.com 

Beth Plahn Patient   US bplahn@alliancecom.net 

 

 

  



FACILITATORS 

Name Role Specialty Institution Country Email 
Chris 
Hughes 
PhD 

Basic 
Science 

Molecular 
Biology and 
Biochemistry 

University 
of 
California 

Irvine 

US cchughes@uci.edu 

Beth 
Roman 
PhD 

Basic 
Science 

Developmental 
Biology; 
Molecular 
Genetics 

University 
of 
Pittsburgh 
HHT 

Center 

US romanb@pitt.edu 

Cassi 
Friday 
PhD 

Patient Physiology University 
of 
Kentucky 

US cassi.friday@gmail.com 

Anthony 
Anzell 
PhD 

Patient Physiology University 
of 
Pittsburgh 

US anzellar@gmail.com 

Marianne 
Clancy 
RDH MPA 

Patient HHT Patient 
Advocacy 

Cure HHT US mariannes.clancy@curehht.org 

Nolie 
Krock 

Patient 
Org 

HHT Patient 
Advocacy 

Cure HHT US nolie.krock@curehht.org 

Hara Levy 
MD 

Science 
Advisor 

Pulmonology National 
Jewish 
Health 

US haralevy@gmail.com 

 


