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Executive summary 

 

EHE (Epithelioid Hemangioendothelioma) is one of the world’s rarest cancers. It receives little 

or no funding for research and is not a priority for the research community. Little is known 

about this cancer, which, in its aggressive form, is highly destructive and normally fatal. 

However, EHE is not rare to those who are diagnosed with the disease, and so, in 2015, a 

worldwide group of EHE patients, and their families and supporters, coordinated through the 

Facebook social media site, decided to establish three sister charities to raise awareness of EHE 

and raise funding for critical research into this deadly cancer. 

 

This document has been written to provide information to existing and future donors about the 

EHE Group's research objectives, individual projects and associated funding requirements. It 

has been compiled by the EHE Group from information provided by members of the research 

community as well as the advisory boards of the three EHE foundations. These research 

projects are critical to answering many questions about EHE that cannot be answered today, 

leading hopefully to the identification and development of treatment options that will allow 

this cancer to be first managed and then defeated.   

 

 

The EHE Group 

 

The EHE Group comprises the three sister-foundations dedicated to fighting EHE. These are 

the EHE Foundation in the USA, the EHE Rare Cancer Charity (UK) and the EHE Rare Cancer 

Foundation (Australia). The three not-for-profit entities were all established in 2015 by the 

worldwide EHE Facebook community. While the three foundations are legally independent 

entities, they are closely linked by their common purpose and common origin, and are 

dedicated to jointly raising the funds required to finance critical EHE research that is needed 

to ultimately deliver successful EHE treatments and disease management plans. This Research 

and Funding Strategy has been developed by the EHE Group in support of their research and 

funding objectives. 

 

 

What is EHE? 

 

EHE is one of the rare group of cancers called sarcoma, and is a cancer found in the lining of 

blood vessels. It may present as a single tumour, but may also present as multiple tumours in 

different parts of a patient’s body. EHE is unique in that it is the only cancer where the number 

and spread of tumours is not necessarily indicative of the severity or progress of the underlying 

disease.  
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EHE can present in either an indolent (dormant) form or in an aggressive form. The disease 

may remain indolent for many years, and in this form can be asymptomatic. It may however 

also present in an aggressive form that is highly destructive and usually fatal. The indolent 

form can also turn aggressive, often at frightening speed, yet no reliable parameter has been 

identified that can predict the biologic behaviour of this rare cancer. EHE remains an enigma, 

a disease that is usually progressive with a highly unpredictable clinical course. Scientists today 

cannot explain why EHE is sometimes indolent and sometimes aggressive, nor what triggers 

the radical shift in disease behaviour from indolent to aggressive.  

 

When EHE is confined to one area in a patient's body then surgery can be curative. However, 

once it has spread, or if it first presents in multiple locations, which is common, surgery is 

likely to be ineffective. Today, there is no existing systemic treatment or therapy for EHE that 

will successfully manage or eradicate the disease. Indeed, the lack of a recognised treatment 

means that most patients diagnosed with EHE in the indolent state are recommended to embark 

on a ‘wait-and-watch’ programme, effectively monitoring their tumours with a view to 

attempting treatment only when the disease begins to progress. 

 

EHE can present at any age, and affects both sexes. However, worldwide statistics indicate that 

the disease is more likely to target women. There is also a clinical signal that EHE may presents 

or worsen after pregnancy in women, suggesting a possible hormone involvement in the onset 

of EHE. 

 

 

 

Research Overview 

 

EHE was only described in the early 1980’s. For the next 30 years, as one of the rarest cancers 

known to man, EHE received very little attention from the cancer research community, with 

almost no research funding available. In 2010, Dr Brian Rubin from Cleveland Clinic pioneered 

EHE research, leading to the identification of the genetic translocation (the oncogene) that 

drives EHE progression in 2011. This gene translocation is found in 95% of EHE tumour tissue, 

and is therefore recognised as disease defining. While this was the first major step in beginning 

to understand the natural history of EHE there is much to still discover and understand about 

EHE before we can begin to successfully manage this cancer. 

 

It is also now recognised that the complexity of cancer requires a complex and comprehensive 

approach to both research and the development of drug regimens and other forms of treatment. 

Major fields within cancer research, such as targeted therapy, immunotherapy, the role of the 

microenvironment, biomarkers, hormones, and others, need to be considered as parts of an 

overall research strategy, each providing a potentially critical part of the final jigsaw.  

 



Briefing Note  3 
EHE Group 2017 Research and  

Fundraising Strategy 

The EHE Group, working with research and medical professionals, will therefore continue to 

strive to identify, promote and fund a suitably comprehensive programme of research, targeting 

projects within three main categories; namely: 

 

1. Fundamental disease understanding: understanding the natural history of the disease 

including further identification of the causes of the different EHE types; mechanisms 

affecting progress of the disease and the change from indolent to aggressive; hormone 

involvement in the onset of EHE etc.  

 

2. Early identification of disease progression: This would include trying to identify what 

creates the move from indolent to aggressive (overlaps with section 1); what biomarkers 

can be used to signal such progress and therefore act as an early warning. 

 

3. Development and refinement of treatment options: including critical development of 

cell lines and mouse models; the testing of different drug impacts through drug 

screening and analysis; and immunotherapy and other treatment options. 

 

 

Research Projects and Funding Requirements 

It is the intent of the EHE Group to raise the funds required to initiate and complete each of the 

projects outlined in the following Research Project Fact Sheets. In each case a description of 

the project is provided, the main category of research is identified, and estimated costs are 

shown. 

 

In each case the project leader will be required to provide regular project updates, together with 

costs incurred, and budgetary forecasts. The EHE Group will also promote an open and 

collaborative approach to all research that it funds to ensure that results are shared and the 

greatest benefit is realised from the research undertaken. 

 

The EHE Group also recognises that medical research can produce unexpected results. 

Therefore, it will be standard practice for all research funded by the EHE Group to include a 

rigorous and continuous assessment of results as a project progresses. If the ultimate aims of 

the project are felt to be jeopardised or unachievable as shown by early data and results, the 

EHE Group will undertake a review and will consider changing the scope of work of the 

relevant project, or, if justified, terminating such a project with funding redirected to other 

research areas.  

 

The aggregate costs associated with this overall programme of research have been summarised 

in the following tables of ‘Total Research Project Costs’ and ‘Annualised Research Project 

Costs’. It is the objective of the EHE Group, through the activities of its individual sister 

organisations, to raise these funds and so ensure that the associated research can be completed. 

By achieving these aims, the EHE Group believes that EHE can indeed be managed, and EHE 

patients worldwide will be able to embrace the groups motto “Just Live” with confidence. 
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Total Research Project Costs  

 

 

Annualised Research Project Costs  

 

 

  

Duration

No Description Total Annual (Years)
1 Additional researcher Increase Dr Rubin's EHE Team and so 

accelerate programme

180,000 Funded

2 Genetic basis of targetted 

therapy

To identify which EHE tumors will be 

aggressive

300,000 75,000 4 Possible 2018 start

3 Cell line / mouse model Develop biological models to allow testing 

of EHE theories

250,000 50,000 5 2017 funded from 

2016 raise

4 Drug screening Screen a large number of drugs to identify 

those that will have a positive impact 

400,000 Subject of 

independent grant 

application5 Clinical trial of MEK 

inhibitor

Assist with joint funding of biopsy samples 

during clinical trial of MEK inhibitor

80,000 80,000 1 Raising funds for 

2017 start

6 Blood banking Collect EHE tissue and blood samples to 

support current and future research.

90,000 30,000 3 Possible 2018 start

7 Biomarkers Identify compounds in blood to signal 

change in state of EHE in patients

300,000 75,000 4 Possible 2018 start

8 Immunotherapy Evaluate immunotherapy treatments to 

identify successful regimens

480,000 80,000 yr 1; then 

100,000 pa

5 Raising funds for 

2017 start

9 Hormone involvement Evaluate type and mechanism of hormone 

involvement in EHE

90,000 30,000 3 Possible 2018 start

Project Costs (US$)Purpose Status

Total

No Description 2017 2018 2019 2020 2021 Costs
1 Additional researcher Increase Dr Rubin's EHE Team and so 

accelerate programme

180,000

2 Genetic screening To identify which EHE tumors will be 

aggressive

75,000 75,000 75,000 75,000 300,000

3 Cell line / mouse model Develop biological models to allow 

testing of EHE theories

Funded 50,000 50,000 50,000 50,000 200,000

4 Drug screening Screen a large number of drugs to 

identify those that will have a positive 

impact 5 Clinical trial of MEK 

inhibitor

Assist with joint funding of biopsy 

samples during clinical trial of MEK 

inhibitor

80,000 80,000

6 Blood and tissue banking Collect EHE tissue and blood samples 

to support current and future 

research.

30,000 30,000 30,000 90,000

7 Biomarkers Identify compounds in blood to signal 

change in state of EHE in patients

75,000 75,000 75,000 75,000 300,000

8 Immunotherapy Evaluate immunotherapy treatments 

to identify successful regimens

80,000 100,000 100,000 100,000 100,000 480,000

9 Hormone involvement Evaluate type and mechanism of 

hormone involvement in EHE

30,000 30,000 30,000 90,000

160,000 360,000 360,000 360,000 300,000 1,720,000

Total cost estimated at US$150,000, but this is currently the subject of an independent 

grant application and is not included here .

Total Annual Funding Requirement

Project Purpose Annual Costs (US$)

Already funded by EHE Group grant awarded in February 2016
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EHE Group Research Project Fact Sheets 

 

EHE Group Research Project Fact Sheet 

 

Project Title: Funding of additional researcher 

 

Project No: EHE/001 Category: All categories 

 

Objective: To provide funding sufficient for Dr Rubin to recruit an additional 

post-doctorate researcher for his research team at the Cleveland 

Clinic. 

 

Description: The EHE Group and Dr Rubin had identified at an early stage the 

potential benefit of recruiting a new post-doctorate researcher in his 

Cleveland Clinic EHE Research Team. The current team has only 

one post-doc, limiting the progress that could be made on the 

multiple projects being pursued. 

 

Consultation with Dr Rubin identified the sum of US$ 180,000 as 

being the funding requirement, covering a post-doc salary level for 

two years, the minim period required by Dr Rubin to initiate the 

recruitment process. 

 

 

 

 

Estimated Costs: US$ 180,000 

 

Status: This project is fully funded 

 

The EHE Group were delighted to be able to approve and provide 

the required sum to Dr Rubin in February 2016, only eight months 

after the three EHE foundations went live. 
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EHE Group Research Project Fact Sheet 

 

Project Title: Genetic basis of targeted therapy 

 

Project No: EHE/002 Category: Disease fundamentals 

 

Objective: To identify which EHE tumours will be aggressive and which will 

be indolent 

 

Description: Unlike many other cancers that exhibit a wide range of genetic 

abnormalities, EHE is “genetically simple”, driven by one specific 

translocation providing an excellent opportunity to develop targeted 

therapy. 

 

In collaboration with the Institute for Precision Medicine at the Weill 

Cornell Medicine and New York-Presbyterian Hospital, Dr Rubin is 

studying the genetics of EHE to understand which tumors will be 

aggressive and which will be indolent. This is a fundamental 

question that is key to the management of EHE. Molecular analysis 

will focus on genetic mutations that collaborate with the gene fusion. 

The hypothesis of this work is that different genetic mutations 

collaborate with WWTR1-CAMTA1 to alter the clinical course. The 

goal of this analysis is to identify the genes that predict which lesions 

will become aggressive (so-called prognostic biomarkers). 

 

 

 

Estimated Costs: US$ 300,000, comprising an estimated $75,000 per annum over 

four years, starting in 2018 

 

Status: Dr. Rubin has made targeted therapy a priority of his research at the 

Cleveland Clinic.  He also has established productive collaboration 

with Precision Medicine Institute at Cornell and is currently working 

on establishing collaboration with other scientists in the field of 

targeted therapy. 
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EHE Group Research Project Fact Sheet 

 

Project Title: Cell line and/or animal model development  

 

Project No: EHE/003 Category: Treatment options 

 

Objective: Develop biological models to allow testing of EHE theories  

 

Description: To study cancer, it is necessary to develop biological models. 

Currently, however, no such biological models are available for 

EHE. Dr Rubin is pursuing a ‘two-pronged’ strategy to remedy this 

situation. The first approach is to grow human EHE specimens in 

plastic dishes. To accomplish this task, the research team is focusing 

on methods of separating EHE cells from the rest of the tissue found 

in complex surgical specimens and establishing growth conditions 

that are favorable to grow and maintain EHE cells in culture. Once 

these cultures are established, they can be frozen and thawed 

whenever it is necessary to study live EHE cells.  However, 

obtaining human EHE samples to create these models is extremely 

difficult simply due to the rarity of EHE. 

 

The second approach therefore will to develop an EHE animal model 

using the humble mouse. To make this model, the research team has 

designed and is in the process of making a genetically engineered 

EHE mouse. This strategy has been successfully used to develop 

other mouse cancer models. Once a mouse EHE model is developed, 

an unending source of mouse EHE samples will be available to 

study, overcoming the rarity of human EHE tissue.  

 

Estimated Costs: US$ 250,000 comprising an estimated US$50,000 per annum over 

five years 

 

Status: While the model work is progressing, the indolent form of EHE is 

proving to be a challenge in generating EHE in the mice. 

Collaboration with other labs with animal model expertise is being 

used to try and secure a viable EHE mouse model. 
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EHE Group Research Project Fact Sheet 

 

Project Title: Therapeutic drug screening 

 

Project No: EHE/004 Category: All categories 

 

Objective: To screen a large number of drugs to identify those that will have a 

positive impact on EHE cancer. 

 

Description: EHE treatment options are dependent on the location and whether 

the disease is localized or has spread to multiple sites when first 

diagnosed. They include surgical removal, use of different forms of 

ablation; radiation treatment; and a wide range of different 

chemotherapy options including anti-angiogenic therapies. 

However, response is inconsistent and anecdotal. The current lack of 

knowledge about EHE means that there is no consistent treatment 

protocol. For this reason, it is very important that patients with EHE 

are offered the opportunity to enter clinical trials of novel agents. 

 

Dr Rubin will use an EHE cell model developed within his 

laboratory to screen libraries of therapeutic compounds. The key to 

the success of drug screening is putting a lot of thought and planning 

into the front end of the process by developing an assay with high 

throughput, excellent selectivity, and high specificity. Dr Rubin’s 

research team is currently in the assay design phase. After assay 

design, they will build and test the assay. Once the assay has been 

tested it is relatively straightforward to scale up and test hundreds of 

thousands of compounds. As a result of this assay being unbiased, 

the only result sought from the compounds tested is that they inhibit, 

or activate a biological process that the researchers believe will 

impact EHE growth. This assay has the potential to discover novel 

therapies! Thus, it is the goal of this part of the overall research 

program to discover novel therapeutic options for EHE. Such assays 

have successfully identified therapies for other diseases/cancers.   

 

Estimated Costs: US$ 400,000 comprising an estimated US$80,000 per annum over 

five years. This project is subject to an existing grant application, 

which, if successful, will fund this work.  

 

Status: Initial drug screening has been initiated by Dr Rubin in collaboration 

with another institute. 
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EHE Group Research Project Fact Sheet 

 

Project Title: Clinical trial of MEK inhibitor 

 

Project No: EHE/005 Category: Treatment Options 

 

Objective: To assist in funding the taking and analysis of biopsy samples to 

help evaluate results of the clinical trial of MEK inhibitor in the 

treatment of EHE. 

 

Description: A clinical trial will be conducted in 2017 to evaluate the clinical 

activity of a MEK inhibitor (trametinib) in patients with advanced 

EHE. This follows the presentation of substantial preliminary data 

validating MEK as a therapeutic target in EHE. The clinical trial 

will be of trametinib (using Mekinist provided by Novartis), an 

FDA-approved MEK inhibitor for BRAF V600E-mutated 

melanoma.  

 

Biopsies will be taken and analysed to determine end-point target 

efficacy and mechanisms of resistance, treatment failure etc; key 

components within the final evaluation of the trial. 

 

Estimated Costs: US$ 80,000  

 

Status: This will be part of a major study that is being conducted by Dr 

Rubin in 2017.  
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EHE Group Research Project Fact Sheet 

 

Project Title: Blood Banking 

 

Project No: EHE/006 Category: All categories 

 

Objective: To create a repository of EHE blood samples from the EHE 

Group’s international membership to support current and future 

research. 

 

Description: The rarity of EHE means that one of the fundamental difficulties for 

researchers is accessing tissue and blood samples for use within their 

projects. It has therefore been agreed that initiating blood banking at 

recognised locations will allow blood samples to be collated and 

stored over time so that samples may be more readily available when 

required. 

 

In addition to the availability of samples, there is a desire to also 

collate samples from patients over time to allow analysis of possible 

changes within the blood, such as an increase in certain biomarkers. 

Such biomarkers have not been identified yet, but once identified, 

being able to review multi-year samples from the same patients may 

allow for further verification of the biomarker presence. 

 

The taking and storage of samples will require the development of 

approved procedural protocols and the identification of suitable 

research and/or medical establishments to take such samples. The 

EHE Group will initially focus on sampling in the USA, UK and 

Australia, before rolling out similar capabilities in other countries 

such as Canada, France, Italy, and Germany. 

   

 

Estimated Costs: US$ 90,000 comprising US$ 30,000 for each of the USA, UK and 

Australia 

 

Status: Suitable sampling protocols are currently being developed. Suitable 

research and medical facilities are being identified in target host 

countries in preparation for initiating the sample banking project.  
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EHE Group Research Project Fact Sheet 

 

Project Title: Liquid biopsy and liquid biomarkers 

 

Project No: EHE/007 Category: Disease progression 

 

Objective: To identify DNA or other compounds in blood that can act as an 

early warning signal of EHE progression into a more aggressive 

state. 

 

Description: One of the biggest challenges facing doctors treating EHE patients 

is to identify the correct time to initiate therapy. EHE often initially 

follows a slow-growing pattern, with phases of only mild growth 

interspersed with periods of disease stability. Doctors may often be 

reluctant to start therapy on patients who present with mild growth 

on scans because of the possible side effects of the therapy and the 

chance that tumors will stop growing without any intervention. 

Currently, however, there is no way to tell if the next scan will show 

stability or much more aggressive growth. Unfortunately, this 

unpredictable strategy can sometimes result in the doctors missing 

the critical window when EHE might be more likely to respond to 

therapy, with the EHE already being very aggressive when next 

scanned, with potentially drastic implications for the patient. 

 

There is however a strong likelihood that EHE progression can be 

more readily identified from patients’ blood samples taken in 

between periodic scans. Such an approach has already been proven 

for other cancers. The state of a patient’s cancer is monitored by 

monitoring for increasing levels of circulating free DNA in the 

blood, or increasing levels of certain proteins that are proven to either 

stimulate cancer growth or result from cancer progression.  

 

This project will therefore set out to test and evaluate a large number 

of biomarkers with the objective of identifying specific compounds 

that are indicative of EHE progression. 

 

Estimated Costs: US$ 300,000 comprising US$75,000 per annum over four years 

 

Status: Potential facilities are currently being evaluated with a view to 

implementing this project. 
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EHE Group Research Project Fact Sheet 

 

Project Title: Immunotherapy 

 

Project No: EHE/008 Category: Treatment options 

 

Objective: To evaluate different immunotherapy treatments to identify one or 

more that allow doctors to successfully manage and/or eradicate 

EHE. 

 

Description: One characteristic seen in a small number of EHE patients is the 

spontaneous regression of EHE tumors in some cases until they have 

completely disappeared. The oncological community agrees that the 

most rational explanation for this phenomena is the activation of the 

patient’s own immune system and the resultant successful 

recognition and elimination of cancer cells. 

 

This evidence that a patient’s own immune system can fight the 

cancer supports the strong evidence that immunotherapy (alone or in 

combination with other treatments) may also be a viable approach to 

treating EHE. We already have several cases where EHE patients 

have shown a good response to immunotherapy.  

 

The EHE Group therefore is keen to sponsor a number of different 

immunotherapy projects. These would include: (i) detecting of T 

cells in the blood of EHE patients targeting the fusion protein found 

in EHE tumors; (ii) testing whether T cells targeting EHE tumors can 

be demonstrated in the lab; (iii) boosting of underlying 

immunological responses to the EHE that can improve the efficacy 

of available immunotherapy drugs; and (iv) the possible 

development of personalised vaccines to target EHE. 

 

 

Estimated Costs: US$ 480,000, comprising an initial US$80,000 proof of concept 

phase. Subsequent contributions to the higher levels of funding, 

should the proof of concept be proven, would be sought from other 

governmental, large institution, or foundation sources. 

 

Status: An initial proof-of concept project has been approved and will be be 

led by Prof Haviv out of Israel. 
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EHE Group Research Project Fact Sheet 

 

Project Title: Hormone Involvement 

 

Project No: EHE/009 Category: Disease fundamentals 

 

Objective: To evaluate the possible involvement off hormones in the onset of 

EHE, and if proven, identify the hormone and mechanisms involved. 

 

Description: This project will evaluate the apparent greater tendency of EHE to 

present in young adult women, with a clinical signal that there may 

be a link with pregnancy. While the clinical signal suggests there is 

probably a connection with hormones and the onset of EHE, there is 

currently no knowledge of what this connection may be. Hormonal 

influence on cancer is a known phenomenon. Breast and 

gynaecological tumors can be hormonally driven, with breast cancer 

also presenting in many young women.  

 

Dr Rubin has previously undertaken a preliminary analysis of 

oestrogen receptors on EHE samples and found that they were not 

expressed. More in depth analysis is therefore required to develop an 

understanding of the hormonal factors that influence EHE at a 

molecular level.  

 
 

 

Estimated Costs: US$90,000, comprising US$30,000 per annum over three years. 

 

Status: Discussions with oncology specialists regarding hormone 

involvement in cancer are in progress. This includes one 

international institute with experience in the evaluation of hormones 

in breast cancer. 

 

 


