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Our Board of Directors has held special meetings in 2018
to redefine our strategy and overarching goals for the next
five to ten years. We have identified four highly integrated
backbone initiatives that are eminently consistent with our
PVRI vision to reduce the global burden of pulmonary
vascular disease (PVD) within the next two decades.
Briefly, these four workstreams, which will be the focus of
our business plan for   the coming years, include: 

1 a Global Registry Initiative which will raise awareness
of the disease and help promote PH research

2 a Global Best Clinical Practice Initiative which will help
establish regional centres of excellence and support
implementation of best practice through formulation of
clinical guidelines and the creation of effective referral
networks tailored to local needs 

3 a Medical Education Initiative with development of
e-learning modules and educational materials 

4 a Drug Discovery and Clinical Trials Initiative, which
will be a tripartite work interaction between the PVRI,
the pharmaceutical industry and regulatory bodies to
inform and enable the development of novel clinical
trial designs and improved treatments  

We envision the Global PVRI Registry to become a
clinical repository for various other centres around the
world, including in New Zealand & Australia, the SAPH
region, North and South America (through contacts
initiated by our previous President Paul Corris in very
recent months), and centres  in Europe. The goal is to
create a reliable landscape of PVD prevalence, patient
demographics, and types of disease (across the five
groups of the classification) from various parts of the
world. This resource will become extremely valuable to
the PVRI as we further our connections with institutions
dedicated to Global Health, such as the World Health
Organisation (WHO), the Non-Communicable Disease
(NCD) Alliance, and the World Heart Foundation (WHF)
to name a few. The PVRI has already acquired
membership in all three organisations and, thanks to

Paul Corris’ amazing PR skills and his reaching out to
PVRI member Karen Sliwa (the next WHF President),
three of our members, Gérald Simonneau, Ana Olga
Mocumbi and Alex Rothman, held a PH symposium at the
annual WHF meeting in Dubai in December 2018. Also, as
preparatory work for the Global Registry Initiative, we are
indebted to Stuart Rich, Glennis Haworth, and Magdi
Yacoub for their cogent article on Pulmonary hypertension:
the unaddressed global health burden, published in 2018 in
The Lancet Respiratory Medicine.

Regarding the Global Best Clinical Practice Initiative, it is
noteworthy that the Regional PVRI Task Force leaders
gathered at the previous PVRI Annual World Congress in
Singapore, including a rich mixture of members from
Eastern and Western Europe, North America, South
America, Australia & New Zealand, India, China, and the
Middle East. This is very much in line with one of our set
goals to focus on the creation of regional centres of
excellence over the next two years. This endeavour has
also led the PVRI to sponsor several new meetings in
2018-2019 in Iran, Egypt, and the Ukraine. Yuriy Sirenko
has already held a successful PH meeting in Kiev, which
was attended by Glennis Haworth and Simon Gibbs.
The PH meeting in Cairo will be organised by PVRI
member Ayman Farghali, and the one in Tabriz, Iran, by
Farid Rashidi. Both meetings will be partially sponsored
by the PVRI with participation of our members to the
talks.   

With generous and substantial grants from GSK and
Merck, our educational experts and leaders from the
University of Glasgow, Martin Johnson and Colin Church,
will soon be able to launch the second phase of the PVRI
Digital Clinic, which is set to provide 12 additional patient
cases from PH centres of excellence led by PVRI
members. This work is already underway and greatly
promising. 
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Review from the PVRI President 2018

On behalf of the PVRI Board, I am delighted to provide you with an update on the activities of
our organisation for 2018 and what the horizon looks like for 2019 and beyond. 
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PVRI Chief Executive Officer’s Report 2018
Stephanie Barwick, CEO

2018 Highlights

...Review  from the PVRI President continued

Finally, the Pharma Task Force, which was renamed as
the Innovative Drug Development Initiative (IDDI),
during the year, held a very successful face-to-face
meeting at the closure of the ERS Congress, which took
place in Paris in September. Presentations and
discussions centered on three main topics of current
interest for this group: Novel endpoints for clinical
trials, clinical trial design, and biomarkers. Plans for a
position paper are underway. The group will meet next
at the Annual World Congress in Barcelona. This was
preceded by the 5th Drug Discovery & Development
Symposium held in Bethesda in July of 2018, thanks to
the Organising Committee led by Bradley Maron,
John Newman and Stuart Rich. There were over
120 participants from academia, the pharma industry
and 18 regulatory members. The scientific sessions
were excellent. We now look forward to the 6th Drug
Discovery & Development Symposium to be held in
Paris on 1-2 July 2019. The Symposium is organised
jointly by Gérald Simonneau, Marc Humbert,
John Newman and Stuart Rich. It is expected that this
PVRI initiative will continue its close interaction with
the pharmaceutical industry and regulatory bodies with
the ultimate goals to improve clinical trial designs and
treatments.  

There were additional noteworthy news related to
PVRI activities. After receiving a first Impact Factor of
2.178 last year, our Pulmonary Circulation Journal’s
Impact Factor rose to 2.283 in 2018, a very encouraging
progress. All the credit goes to our Editors-in-Chief              

Jason Yuan and Nick Morrell, and to the editorial team
composed of Kurt Stenmark, Irene Lang, Mary Reynolds,
Michael Brown and Glennis Haworth, and to our
Publishers at Sage. Pulmonary Circulation continues to
publish high quality peer-reviewed papers and now
occupies an enviable position within pulmonary journals
with its unique focus on pulmonary vascular diseases.

In store for the upcoming year is the 13th PVRI Annual
World Congress in Barcelona. This meeting promises to
be on par with previous annual meetings thanks to the
enormous organisational effort from our Scientific
Organising Committee composed of Sébastien Bonnet,
Steeve Provencher, Anna Hemnes, Soni Savai-Pulamsetti,
Joan-Albert Barberà and Christophe Guignabert. This
meeting will be immediately followed by the 1st Symposium
of the International Consortium for Genetic Studies in PAH,
organised by Nick Morrell under the PVRI banner. 

While the world is currently going through many upsets
and uncertainties, among them wars, famine, forest fires in
California, Brexit, and so forth, our organisation continues
to thrive and build bridges among our colleagues
throughout the world. We should all be proud of our
PVRI achievements and the future goals we have set for
ourselves. We certainly owe our progress to you, our
members, and our dedicated team of staff.   

Best wishes for continuous PVRI growth in the
years to come!

Professor Paul Hassoun MD

PVRI President 2018/19 
Johns Hopkins School of Medicine, USA

Started the year with our 12th Annual World Congress in Singapore, 
which attracted 240 delegates from 32 countries

Held our biggest Drug Discovery & Development Symposium in July in Bethesda, USA, 
with over 120 delegates, including 18 representatives from the FDA

Increased participation from industry in the PVRI Roundtable with 
11 participating pharma companies

Raised a total of £200k in sponsorship from Merck and GSK to develop 
Phase 2 of our e-learning course, the PVRI Digital Clinic

Published an article in The Lancet Respiratory Medicine Journal on the
global prevalence of pulmonary hypertension

Became a member of major global health organisations, including the 
World Health Organisation (WHO), the Non-Communicable Disease (NCD) Alliance 

and the World Heart Federation (WHF)

Sponsored international scientific meetings in the USA, Chile, Ukraine, India, 
Singapore, Dubai, the UK, and supported meetings held in France, 
Australia and Paraguay, reaching out to over 1,500 delegates

Awarded 37 educational grants to our members worth a total of £50,000

Increased the Impact Factor of our journal Pulmonary Circulation to 2.283

Developed the PVRI Business Plan 2018-2027, mapping our strategy for the future
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Industry Support & Roundtable Membership 2018

We would like to express our sincere thanks to all our
industry partners who have supported us during 2018
and engaged in the PVRI Roundtable, the PVRI-industry
alliance. Without their continued sponsorship and
support we simply could not fulfil our mission. 

Roundtable members for 2018 included: 

• Acceleron Pharma

• Arena Pharmaceuticals

• Bayer

• Bellerophon Therapeutics

• Fluidda

• GSK

• Gossamer Bio

• Liquidia Technologies

• Merck

• United Therapeutics

We welcome on board for 2019 Altavant Sciences. We
also thank Actelion and Novartis for their support.  

In addition to the Roundtable membership, we would like
to express particular thanks to Merck, GSK, Bayer and
United Therapeutics for supporting special projects. 

• Merck and GSK have provided substantial support for
our e-learning initiative, the PVRI Digital Clinic, which
will enable us to start work on Phase 2. 

• GSK also supported four Travel Grants for young
scientists to attend the ERS and ESC conferences. 

• Bayer provided invaluable support to the IDDI
(formerly PVRI Pharma Task Force) in support of
meeting costs and other overheads, and 

• United Therapeutics are sponsoring the PVRI
membership for 75 doctors from developing countries
over a two-year period. 

A big thank you to all our industry partners for their
ongoing support. 

Cybersecurity & GDPR Compliance

In May 2018, the General Data Protection Regulation
(GDPR) was implemented across the EU and superseded
the UK’s Data Protection Act 1995. The new GDPR
extends people’s rights as to the handling of their personal
data. We have streamlined the PVRI and PC journal
databases, implemented a new Privacy Notice and

reviewed all our suppliers and consultants. ‘Opt-in’
notifications have been implemented on the website for
everyone registering for membership, events or making
donations. All PVRI members and contacts were informed
of the new law and changes to our policies in our first
newsletter. 

During the year, we were awarded a new Merchant
Certificate, having been approved fully compliant with
cyber security regulations, to process all major credit
cards accepted on the PVRI website.

MARKETING ACTIVITIES
This year, the PVRI website has seen a great level of
interaction by new audiences and professional groups
around the world. We have achieved a 7.2% increase in
sessions, totalling 96,584 people who visited more than
one page on our website. Our e-learning materials have
been viewed by 57% of visitors, who also clicked on
more than five pages of related content. 

Facebook advertising saw increased success this year,
with three-paid campaigns reaching 165,821
professionals in 37 countries. This resulted in nearly
4,000 new younger professionals visiting our site.
The Barcelona abstract submission advert was seen
by 34,987 people and brought just over 1,000 people to
the site. These efforts resulted in a record number of
170 abstract submissions to our Barcelona Annual
World Congress. 

Facebook likes have increased by 500% to 5,271 and
Twitter followers are up from 670 to 757. The PVRI Twitter
account has not been used for any commercial campaigns,
but regular tweets to members, organisations and
professional individuals are sent to stay connected. 

Our Annual World Congress was promoted by the
International Society for Lung & Heart Transplantation
(ISHLT), the American Heart Association (AHA), as well as
the PHA in the USA. A digital advert was placed in the
American Journal of Physiology (Cardiology &
Respiratory). Thank  you to everyone who helped
promote our Congress.

The PVRI online newsletter featuring the President’s
blog and other current topics was produced quarterly
and sent to over 6,500 PH professionals in 83 different
countries from across the world.

This is a great result and a massive thank you goes to
Aaron Shefras, our Marketing Manager.

PVRI Membership

The PVRI network has expanded to over 6,500
professionals spread in 83 different countries. 

We are immensely proud of our international reach
and global representation. 

A big thank you to all our global members!
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OPERATIONAL ACTIVITIES

PVRI Board of Directors/Trustees Meetings & Annual
General Meeting

The PVRI Board of Directors met twice this year: in
January in Singapore, when Paul Corris officially handed
over the Presidency to Paul Hassoun, and in Bethesda,
USA, in July. The Annual General Meeting was held during
the 12th Annual World Congress in Singapore on 22 January
2018 and was attended by all members who joined us in
Singapore. 

Thank you to all our Board members for their continued
voluntary commitment and support to our society. 

Appointment of President Elect

We welcome Werner Seeger (Justus
Liebig University Giessen in Germany),
who has accepted the role of PVRI
President in 2020/21 and will take over

from Paul Hassoun in January 2020. 

Recruitment of Chief Scientific Medical Officer

Paul Corris has been appointed Chief
Scientific Medical Officer to support the
President in his duties. He started his role
officially in March 2018. 

Office lease

The lease for the PVRI administrative Head Office,
at 33 St George’s Place, Canterbury, Kent CT1 1UT, UK
was renewed for a further three years to May 2021.                  

We would like to thank our landlord for providing
excellent office space and support. 

PVRI Business Plan 2018-2027 

We have invested much time and effort during the year in
developing the PVRI Business Plan 2018-2027. 

Some members of the Board of Directors, Singapore, January 2018.

The plan outlines a focused strategy, which will achieve
our mission through four key backbone initiatives defined
as follows: 

• the Global Registry Initiative

• the Global Best Clinical Practice Initiative

• the Medical Education Initiative

• the Drug Discovery and Clinical Trials Initiative

A summarised version of the Business Plan will soon be
available for all our members.  

We would like to thank Andrea Sobrio and Olga Tikhonova
of Executive Insights for helping us shape our future.

PVRI Finances & Legal Entities 

Thanks to the continued Roundtable membership
contributions from the pharma industry, support from
the Cardiovascular Medical Research and Education Fund
(CMREF), and income from registration fees to our scientific
meetings, effective fundraising activities for special
projects, our finances are in good shape for the future. 

A full set of Audited Accounts for the year 2017 was
produced and filed with Companies House and the
Charity Commission in the UK. Quarterly management
accounts for review by the Executive Committee were
produced throughout the year.

Given the legal complexities in charitable accounting
and auditable processes, we have decided to dissolve the
PVRI US legal entity, which was confirmed in October
2018. This has allowed us to consolidate all PVRI finances
and activities under the management of the UK Head
Office. 

PVRI’s Head Office
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Drug Discovery & Development symposium in
Bethesda, Usa 

Our Bethesda Drug Symposium was attended by
123 delegates, including 18 representatives from the
FDA. All attendees from academia, industry and
regulatory bodies participated in stimulating discussions
and debates over one and a half days. 

Sincere thanks to our Co-chairs Stuart Rich,
John Newman and Bradley Maron for putting together
a diverse scientific programme featuring 11 excellent
presentations on new trials, targets and drugs. 

Over 80% of delegates rated the sessions as ‘excellent’
with the most popular three talks being: 

• Neladenoson bialanate in patients with chronic heart
failure with preserved ejection fraction (PANACHE) by
Sanjiv Shah, Northwestern University Feinberg
School of Medicine, USA.

• ACE2 therapy in pulmonary arterial hypertension by
Anna Hemnes, Vanderbilt University, USA.

• Dichloroacetate for pulmonary arterial hypertension by
Evangelos Michelakis, University of Alberta, Canada.

An ‘open house’ PVRI Pharma Task Force meeting,
chaired by Paul Corris, was held where leaders
Sylvia Nikkho and Peter Fernandes presented the
Task Force workstreams to a large audience from
academia, industry and regulators.

For more information on all meetings, please have a
look at pages 26-28.

Precision Medicine Meeting in new York

Stuart Rich organised a special meeting on Precision
Medicine, held on 16 April 2018 in Newark, USA,
which was attended by a select small group. Many
high-level projects around clinical trials; designs and
biomarkers were discussed throughout the day. A full
report on this meeting is available upon request.

ats get-together in san Diego

The annual  PVRI Get-Together during the ATS was held
in San Diego on 22 May 2018. Nearly 150 PVRI members
attended the splendid pre-dinner drinks and canapé
reception. 

We also celebrated  Ghazwan Butrous, PVRI President
Emeritus, who was awarded the ATS Pulmonary
Circulation Leadership Award 2018 by Kurt Stenmark.  

task ForCe aCtIVItY
The ‘unsung heroes’ of the PVRI are our Task Force
leaders and all our active members throughout the world.
It is through them that we fulfil our mission and bring the
PVRI to the world. Our sincere thanks to everyone who
is involved in a Task Force leaders and members for all
their hard work, commitment and support.

regional task Forces

Local PH meetings were organised by our Regional Task
Forces all over the world. The PVRI sponsored the 5th
International Atacama-Leh High Altitude meeting, which
was held in Chile in March. We also supported local PH
meetings in Muscat, Dubai and India, as well as the first
PH meeting in the Ukraine in September. Exciting
meetings for 2019 are planned in Egypt, Mexico, Iran
and South Africa.

During the Annual World Congress in Singapore,
Sheila Glennis Haworth organised a meeting of all Regional
Task Force leaders to unite them in their mission.   

Iran task Force

The new PVRI Iran Task Force was established during the
year under the leadership of Farid Rashidi, Pulmonologist
and Intensivist at the Tuberculosis and Lung Disease
Research Centre, Tabriz University of Medical Sciences.
The PVRI supported the work of Farid and his team
through the purchase of specialist medical equipment
used during surgery. With around 30 patients undergoing
pulmonary thromboendarterectomy (PEA) surgery
during 2018 without mortality at this centre, this
equipment is of vital importance. 
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InternatIonal MeetIngs
As has become tradition in the PVRI calendar, during
2018 we held two major international conferences
– the 12th Annual World Congress on PVD in Singapore
from 21-26 January and the 5th Annual Drug Discovery
& Development Symposium in Bethesda on 9-10 July. 

annual World Congress in
singapore 

We started the year with our
annual meeting in Singapore
with 240 delegates from

32 countries and accepted
68 abstracts. 77% of delegates rated the overall

scientific programme, which spread over four days, as
‘excellent’. Of the 43 presentations, the most highly
rated were:

• BPA: What are the complications and how are they
avoided/managed? by Hiromi Matsubara, National
Hospital Organization Okayama Medical Center, Japan.

• The genetics of pulmonary arterial hypertension by
Nick Morrell, University of Cambridge, UK.

The Task Force meetings which were an additional
highlight of the Congress. These included the Pre-clinical
& Molecular Science meeting, which was attended by
23 participants; the Imaging meeting with around
25 attendees; the Paediatric & Congenital Heart
Disease Task Force meeting, attended by approximately
25 delegates; and the PVRI Pharma Task Force meeting
which attracted 30 attendees. 

Many thanks to the Scientific Planning Committee, under
the leadership of Martin Wilkins (Imperial College London,
UK), Ardeschir Ghofrani (Justus Liebig University of
Giessen, Germany) and Lan Zhao (Imperial College London,
UK), as well as local hosts James Yip and Ju-le Tan from the
National University Hospital in Singapore, for putting
together a great scientific programme. A big thank you to
Andrea Rich, our Events Manager, for the exciting mix of
social activities, including a tour of ‘Down Town Singapore’
and trip to the famous Singapore Night Zoo.

During the Gala Dinner on Saturday evening, we presented
the PVRI Awards.  

2017 PVrI award Winners

We celebrated the achievements of some of our most
distinguished and active members during the Gala Dinner
with delightful local entertainment. The following members
received awards:

Best Clinical & Abstract Awards

• The two best ‘Clinical’ abstract awards were presented to
Robert Roscigno (Liquidia Technologies) and Harrison
Farber (Boston University Medical Centre, USA).

• The two best ‘Basic’ abstract awards were presented to
Beata Wojciak-Stothard (Imperial College London, UK)
and Sylvia Cohen-Kaminsky (University of Paris-Saclay,
France). Sylvia also received the ‘Overall Best Abstract’
award.  

• The Butrous Foundation Award went to Olena Rudyik
(Kings College London, UK). 

Main PVRI Awards

• The Lifetime Achievement Award 2016 was presented
to John Newman (Vanderbilt University, USA) for his
outstanding contribution to medical research. 

• The Achievement Award 2016 went to Stefano Ghio
(San Matteo Foundation, Italy) and Dario Vizza
(University of Rome La Sapienza, Italy) for their efforts
in establishing the EU Task Force and organising the first
successful Task Force meeting in Palermo. 

• The Certificate of Excellence 2016 was presented to
Martin Johnson and Colin Church (University of
Glasgow, UK) for their input and contributions to the
PVRI Digital Clinic. 

Congratulations to all our winners. The prize winners for
2018 will be announced at our Gala Dinner in Barcelona
in February 2019.

Drug Discovery & Development Symposium in Bethesda, USA
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PVrI research grants sponsored by
the Dinosaur trust

Collaborating with The Dinosaur Trust,
we have awarded a joint BMPR2
Research Grant of £100,000
each, to Sébastien Bonnet, Laval
University, Canada and Frederic

Perros, University of Paris-Sud, France,
as well as a single grant to Hyung Chun,

Yale University, USA. 

Further details on their research can be found on
page 19.

A big thank you to all our sponsors and donors who
supported these grants.

e-learning Course the PVrI Digital Clinic

Thanks to a grant from GSK, the first phase of the
PVRI Digital Clinic was officially launched in January
during our Annual World Congress. This course on
PVD is aimed as an online learning tool that
encourages the user to intensify their knowledge on
the disease and includes peer-reviewed reference
materials as well as PVRI generated digital learning
materials at each decision-making stage. 

All content has been produced by Martin Johnson
and Colin Church from the University of Glasgow,
under the peer-review process of Paul Corris,
Ghazwan Butrous and Shahin Moledina. 

We have now received generous funds from Merck
and GSK and can embark on Phase 2, which will
extend the course to 12 patient cases. Leading PH
centres from around the world have been identified
to work with the PVRI on the specific content for
each patient case, to provide the user with a
comprehensive understanding of   the disease. 

For more detailed information, please see
pages 20-24.

MeDICal soCIetIes

the global Health agenda and Collaboration with
other Medical societies

We are proud to announce that during the year, we became
members of the following prestigious internationally
recognised health organisations: 

1 World Health Organisation (WHO): Global  Co-
ordination mechanism for the prevention and control
of non-communicable diseases (GCM/NCD)

2 Non-Communicable Disease (NCD) Alliance 

3 World Heart Federation (WHF) 
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Disease & specialty task Forces

Numerous activities were organised by the leaders of our
Disease & Specialty Task Forces. Meetings were organised
by the Imaging, Pre-clinical Molecular & Science and
Paediatric & Congenital Heart Disease Task Forces during
the Singapore Annual Congress.

The Innovative Drug Development Initiative (formerly the
Pharma Task Force which was renamed during the year),
is continuing to expand and reach momentum. Three
separate work groups have been established on
‘Endpoints’ (chaired by Oliver Sitbon and Sylvia Nikkho),
‘Biomarkers’ (chaired by Anna Hemnes and Larry Zisman)
and ‘Clinical Trials’ (chaired by Jim White and Peter
Fernandes). Regular teleconferences are organised in
each working group, which are extremely well attended
from academia across the globe.

Our thanks go to all Task Force leaders and all
international speakers who the PVRI supported during
the year. 

For further information on all Task Force activity,
please have a look at page 46-57.

PUBlICatIons
Pulmonary Circulation

2018 has been a very successful year for Pulmonary
Circulation. A total of 137
articles were published
during the year and our
Impact Factor increased
to 2.283 from 2.178. This
puts the journal at rank
69 out of 126 journals in
cardiology and at 40 out
of 59 journals in the
respiratory category.
This is a great
achievement and we
would like to thank
Editors in Chief
Jason Yuan and Nick
Morrell for their
hard work, as well
as Deputy Editors
Kurt Stenmark
and Irene Lang,
and all the
Pulmonary
Circulation team. 

A PC Journal Strategy Day was held on 18 March in
London. The day was chaired by Sheila Glennis Haworth
and attended by the whole team, as well as our publisher
Sage. Clear goals for the future were established. 

A full report on Pulmonary Circulation is on pages  15-16.

PVrI grants

During the year, we have awarded many grants to PVRI
members, including our newly launched PVRI Fellowships
and Research Grants.  

The following grants have been awarded during the year.

travel grants

We awarded 37 Travel Grants during the year to various
PVRI members in support of national and international
PVRI meetings and initiatives. These included 15 Travel
Grants for young scientists and investigators to
participate in the 12th Annual World Congress on PVD
in Singapore. Further grants included support to the
5th International Atacama-Leh High Altitude meeting in
Chile in March, the SAPH 2018 Annual Symposium in
Dubai in April, the PH Respiratory meeting in Muscat in
April, the IPAH Cohort Study meeting in the UK in April,
the 1st PVRI sponsored PH meeting in  the Ukraine in
September, as well as support of local PH activity in
South Africa and the USA. 

In addition, the PVRI organised a PH Symposium during
the recent World Heart Federation (WHF) Conference
in Dubai in December and we offered support to the
1st scientific meeting of the International Consortium of
Genetic Studies in PAH, which will be held in Barcelona
straight after the PVRI Annual World Congress.  

ers/esC educational travel grants

In collaboration with GSK, we awarded four
Travel Grants to UK based young scientists

and investigators to attend  the European
Respiratory Society (ERS) International

Congress in Paris in September and the
European Society of Cardiology (ESC)

Congress in Munich in August. All grant
recipients presented abstracts at the

conferences and produced a full report upon
their return. 

Grant winners and their reports are detailed
on page 18. 

PVrI Fellowship grants

PVRI Fellowship Grants of £50,000 each were
awarded to Katharine Clapham of Yale University,

USA and Bradley Wertheim of Harvard Medical
School, USA. 

Further details on their progress are on  page 17.

As part of our mission to raise the profile

of pulmonary hypertension as a

recognised global health burden, an

article by esteemed PVRI members

Stuart Rich, Magdi Yacoub, Sheila Glennis

Haworth and Paul Hassoun was published

in the lancet respiratory Medicine

Journal in June 2018.
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PVRI Pulmonary Circulation report 2018
Jason Yuan & Nick Morrell

2018 has been another exciting year for Pulmonary Circulation.
Our journal’s Impact Factor improved and we have seen increasing
numbers of submitted manuscripts and article downloads.

Higher Impact Factor

In June, Pulmonary Circulation received its second Impact Factor of
2.283, increasing from its previous figure of 2.178. The Impact
Factor is a measure of the frequency that an average article in a
journal has been cited in a given year. Pulmonary Circulation now
ranks 69 out of 126 journals in the cardiology category and 40 out
of 59 journals in the respiratory category. For a young journal these
rankings are excellent and we hope to continue on this trajectory.

In 2018 we published 137 articles, including high-quality reviews,
original research articles, and case reports. 

Since the first volume in 2011, we have now published 745
articles in Pulmonary Circulation:

• Editorials: (52) 7%

• Reviews: (142) 19%

• Original Research Articles: (381) 51%

• Guidelines & Other: (89) 12%

• Case Reports: (81) 11%

editorial team

Our Editors in Chief Jason Yuan (University of
Arizona) and Nick Morrell (University of
Cambridge) work alongside Deputy Editors
Kurt Stenmark (University of Colorado) and

Irene Lang (Medical University of
Vienna). 

Sheila Glennis Haworth CBE
chairs the PVRI Journal
Committee, which oversees the

journal’s business plan and supports
the Editors in scientific direction.

Mary Reynolds, Editorial Associate, oversees
peer review and manages day to day
operations, copyedits editorials and articles,

promotes the journal on social media, and
participates in strategic planning.

Michael Brown, Business Manager, oversees the
business elements of the journal, liaises with the
publisher and, together with the Editors, develops
the future commercial strategy for the journal.

rapid Publishing
Model

Pulmonary Circulation and publishing partner SAGE
Publishing negotiated with PubMed to ensure faster listing
of articles. In the past, articles did not appear on PubMed until
the entire issue was published. Starting with Volume 8,
Number 1 (our first issue of 2018), articles appear on PubMed
just a few days after they are accepted by the journal for
publication.

sustainable Publishing Model

Previously supported by grant funding, in 2017 Pulmonary
Circulation adopted a self-sustaining model in which publishing
costs would be recovered from journal income. To make this
possible we increased the article processing charges (APCs) to
$2,000 to enable us to work towards a sustainable model and
continue publishing the journal through the long term. 

We are pleased to say that article submissions have continued to
increase during 2017 and 2018, a sure sign that Pulmonary
Circulation is considered a high-quality journal and a favoured
venue of publication for physicians and scientists in our field.
Pulmonary Circulation’s APC remains considerably lower than the
majority of open access journals in PVD.
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To further our mission within the global health agenda,
a recent PH Symposium was organised by the PVRI
during the WHF World Cardiology Congress, held in
Dubai on 8 December 2018. PVRI nominated
speakers included Board Member Gérald Simmoneau
(Hopitaux Universitaires Paris-Sud, France); Ana Olga
Mocumbi (Ministry of Health, Mozambique) and
Alex Rothman (University of Sheffield, UK), as well as
Sir Magdi Yacoub (Imperial College London, UK), who
participated in the Congress as a keynote speaker.

Collaborations have been ongoing throughout the
year with the International Society for Heart & Lung
Transplantation (ISHLT), the American Heart
Association (AHA), the American Thoracic Society (ATS),
the Pulmonary Hypertension Association (PHA) in the
USA, the Pulmonary Hypertension Society in Australia
& New Zealand (PHSANZ), the Pulmonary
Hypertension Network Australia (PHNA), the Saudi-
Arabian Association for Pulmonary Hypertension
(SAPH), the Jenna Lowe Trust in South Africa and
The Dinosaur Trust in the UK. 

We would like to thank everyone for their ongoing
support.

PVrI FUnDraIsIng aCtIVItIes

With the help of Lynette Swift,
a committed volunteer who has
spearheaded the PVRI’s fundraising
activities since 2015, we have raised over
£45,000 during the year. 

In October, Lynette’s son Rupert, who was first
diagnosed with pulmonary hypertension in 2006, tragically
passed away at the tender age of 32. 

In memory of Rupert, we have received
private donations of approximately
£34,000. The family has decided to
establish the Rupert Swift Award, an
ongoing fund to support a promising
young scientist to present a lecture in
Rupert’s name at the PVRI Annual World
Congress. The recipient of the first Rupert Swift
Award will be announced during the Gala Dinner on
2 February 2019. 

We would like to express our deepest and heartfelt
sympathy to Lynette and her family and our most humble
thanks for establishing the Rupert Swift Award in his
memory. 

Annual Report 2018                                                                                                    CEO’s Report

as you can see, 2018 was a busy year! 

The human effort required to maintain the PVRI and all our activities around the world is quite
breathtaking. 

I would like thank all my colleagues, proactive members, sponsors and supporters for giving their all to
the PVRI family.

Finally, a big thank you to our President Paul Hassoun, the Executive Committee and our Board of
Directors. It has been a privilege to work with you over the past year. 

I wish you all a very happy and successful 2019!

Stephanie Barwick
Chief Executive Officer
Canterbury, UK
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PVrI Fellowship grants
katharine Clapham

Cardiology Fellow, Yale New Haven
Hospital, USA

The PVRI has generously supported
my  work on our proposal “Novel

Mechanisms of EndoMT in Pulmonary
Arterial Hypertension.” In this proposal,

we aim to investigate the role of the bone
morphogenetic signalling component BMPR1A (ALK3) in
dysregulated TGFß signalling in the endothelium. Evidence
from our laboratory suggests that disruption of this
signalling pathway through loss of BMPR1A promotes
endothelial to mesenchymal transition in the vasculature of
the lung and results in pulmonary hypertension in animal
models. 

Our lab has generated mice with inducible, conditional deletion
of endothelial Bmpr1a (Bmpr1aiEC-/-) by crossing Bmpr1afl/fl mice
with Cdh5:ERT2:Cre mice. Mice with selective deletion of
Bmpr1a in the endothelium spontaneously develop pulmonary
hypertension. Preliminary work from our laboratory also
demonstrated increased vascular remodelling and smooth
muscle actin (SMA) expressing cells in the lungs of these mice.
To investigate the origin of these SMA+ cells, we conducted a
lineage tracing experiment. By crossing the Bmpr1aiEC-/- mice with
a ROSAmT/mG reporter mouse, we were able to label endothelial
cells that have undergone Cre mediated deletion of Bmpr1a with
green fluorescent protein (GFP).  FACs sorting of cells from the
lungs of these mice demonstrates cells of endothelial origin
(i.e. GFP expressing cells) with smooth muscle markers,
consistent with a mechanism of vascular remodeling driven by
endothelial to mesenchymal transition (endoMT). 

We are in the process of conducting rescue experiments of the
endoMT phenotype in Bmpr1aiEC-/- mice through suppressing
selective TGFß components that are upregulated in a Bmpr1a
deficient context.  These studies are ongoing in the lab and we
anticipate their completion by the middle of 2019.

We are actively collaborating with the group of Professors
Nick Morrell and Stefan Gräf to determine whether
pathogenic BMPR1A mutations are present in human PAH.
We are in the process of conducting functional studies on
potential mutation candidates to determine whether these
mutations impair normal BMPR1A function, including its
association with BMPR2 and downstream signalling
cascades.  

We are hopeful that further elucidation of the BMPR1A
signalling pathway will ultimately provide a novel therapeutic
target with the potential for disease modifying therapy in
pulmonary arterial hypertension.

Bradley Wertheim, M.D.
Associate Physician, Division of

Pulmonary and Critical Care Medicine,
Brigham and Women’s Hospital
Research Fellow, Harvard Medical
School, Boston, Massachusetts

As a 2017 PVRI Basic Science
Fellowship awardee, I study the

pathophysiological and pathobiological
differences between early and advanced stage pulmonary
arterial hypertension (PAH), under the mentorship of
Dr Bradley Maron. The overarching objective of this project
is to identify treatment targets for PAH patients early in
the course of disease. 

My project has converging aims:  
1 Describe the impact of mild elevation in pulmonary artery

pressure on right ventricle-pulmonary vascular function and
morphology. 

2 Identify and validate novel transcriptomic mediators of
endothelial dysfunction that are unique to early-stage PAH.  

In an abstract that we plan to present at the 2019 PVRI meeting,
we show that mild elevation in pulmonary artery pressure is
associated with fibrotic remodelling of pulmonary arterioles and
RV myocardium, as well as RV-PA uncoupling in the monocrotaline
rat model of PAH.  We also report a novel method our group
developed for isolating high-quality mRNA from rat pulmonary
microvascular endothelial cells without tissue culture to explore
the biological basis of these observations experimentally.  We
found that early PAH is associated with a unique endothelial
transcriptomic profile, over 2000 differentially-expressed genes,
compared to advanced disease.  

Currently, we are using systems biology to predict novel
mediators of early endothelial dysfunction from the
transcriptomic data.

The PVRI Basic Science Fellowship provided the support for
critical training in advanced haemodynamic analysis and
experimental biology.  The experience, preliminary data, and
publications stemming from this Fellowship will advance my
career as a physician-scientist with clinical and scientific expertise
in pulmonary vascular disease.  In addition, I have also enjoyed
learning from other PVRI investigators through scientific
collaboration and meetings. 

I look forward to validating the results of my endothelial
transcriptomic analyses at the benchtop and presenting our
preliminary findings at future PVRI World Congress
meetings. 

Promotional activities 

Pulmonary Circulation’s Editors and SAGE Publishing promoted the
journal at various international conferences, including the PVRI
Annual World Congress, the PVRI Drug Discovery & Development
Symposium, the American Thoracic Society (ATS) International
Conference, and the American Heart Association Scientific
Sessions. In addition, we have increased promotional email
campaigns, continue to grow our mailing lists and are sustaining
our work on developing a social media presence for the journal and
increasing its visibility on various platforms. 

top 15 most highly accessed articles (Jan to nov 2018)

1 Management of prostacyclin side effects in adult patients with
pulmonary arterial hypertension
Author: Martha Kingman, Christine Archer-Chicko, Mary
Bartlett, Joy Beckmann, Robin Hohsfield, Sandra Lombardi 
Downloads: 2495

2 Pulmonary hypertension in chronic kidney disease: a
hemodynamic characterization
Author: Thenappan Thenappan
Downloads: 760

3 Functional impact of exercise pulmonary hypertension in
patients with borderline resting pulmonary arterial pressure
Author: Rudolf K. F. Oliveira, Mariana Faria-Urbina, Bradley A.
Maron, Mario Santos, Aaron B. Waxman, David M. Systrom
Downloads: 750

4 Clinical trial protocol for TRANSFORM-UK: A therapeutic
open-label study of tocilizumab in the treatment of pulmonary
arterial hypertension
Author: Jules HernÃ¡ndez-SÃ¡nchez, Louise Harlow, Colin
Church, Sean Gaine, Emily Knightbridge, Kate Bunclark, Dee
Gor, Alun Bedding, Nicholas Morrell, Paul Corris, Mark Toshner
Downloads: 579

5 Endothelial biomarkers in human sepsis: pathogenesis and
prognosis for ARDS
Author: Carolyn M. Hendrickson, Michael A. Matthay
Downloads: 544

6 Chemical and biological assessment of metal organic
frameworks (MOFs) in pulmonary cells and in an acute inÂ vivo
model: relevance to pulmonary arterial hypertension therapy
Author: Nura A. Mohamed, Robert P. Davies, Paul D. Lickiss,
Blerina Ahmetaj-Shala, Daniel M. Reed, Hime H. Gashaw, Hira
Saleem, Gemma R. Freeman, Peter M. George, Stephen J. Wort,
Daniel Morales-Cano, Bianca Barreira, Teresa D. Tetley, Adrian
H. Chester, Magdi H.
Downloads: 543

7 The cancer theory of pulmonary arterial hypertension
Author: Olivier Boucherat, Geraldine Vitry, Isabelle Trinh, Roxane
Paulin, Steeve Provencher, Sebastien Bonnet
Downloads: 498

8 Endothelial dysfunction in pulmonary arterial hypertension: an
evolving landscape (2017 Grover Conference Series)
Author: BenoÃ®t Ranchoux, Lloyd D. Harvey, Ramon J. Ayon,
Aleksandra Babicheva, Sebastien Bonnet, Stephen Y. Chan,
Jason X.-J. Yuan, Vinicio de Jesus Perez
Downloads: 480

9 COPD as an endothelial disorder: endothelial injury linking
lesions in the lungs and other organs? (2017 Grover
Conference Series)
Author: Francesca Polverino, Bartolome R. Celli, Caroline A.
Owen
Downloads: 471

10 The impact of ambrisentan and tadalafil upfront combination
therapy on cardiac function in scleroderma associated
pulmonary arterial hypertension patients: cardiac magnetic
resonance feature tracking study
Author: Takahiro Sato, Bharath Ambale-Venkatesh, Joao A.C.
Lima, Stefan L. Zimmerman, Ryan J. Tedford, Tomoki Fujii, Olivia
L. Hulme, Erica H. Pullins, Celia P. Corona-Villalobos, Roham T.
Zamanian, Omar A. Minai, Reda E. Girgis, Kelly Chin, Rubina
Khair, Rachel 
Downloads: 455

11 Pulmonary Vascular Research Institute World Congress 2017
Scientific Abstracts
Downloads: 448

12 Bosentan-based, treat-to-target therapy in patients with
pulmonary arterial hypertension: results from the COMPASS-
3 study
Author: Raymond L. Benza, Amresh Raina, Himanshu Gupta,
Srinivas Murali, Annie Burden, Michael S. Zastrow, Myung H.
Park, Marc A. Simon
Downloads: 430

13 Combination therapy in pulmonary arterial hypertension:
recent accomplishments and future challenges
Author: Annie-Christine Lajoie, Sebastien Bonnet, Steeve
Provencher
Downloads: 403
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PVrI research grants

sébastien Bonnet
Professor in Medicine, University of
Laval, Canada, and Frederic Perros,
INSERM U999 - University of Paris-Sud,
France

PVRI BMPR2 Research Grants
supported by The Dinosaur Trust progress

report: Dr Sebastien Bonnet and colleagues
from the pulmonary hypertension research group of Quebec.

Main discovery over the course of the first year: BMPR2 mutant
rat model unexpectedly develops spontaneous breast tumour
but no obvious pulmonary hypertension 

Background: BMPR2 mutation is reported in 80% of familial
PAH and 20% of idiopathic cases. BMPR2 rat model of heritable
PAH recapitulates some features of PAH, including pulmonary
vascular remodelling and slight increase in RVSP with an
incomplete penetrance. 

Objective: Among identified molecular factors that promote
PAH, the alteration of the BMPR2 signalling pathways seems to
play a key role in the pathogenesis. Mutations on the BMPR2
gene are the main genetic risk factors for PAH and are found in
75% of familial and 20% of idiopathic PAH. Nevertheless, the
average penetrance of PAH among the mutation carriers is low
(20%), thus suggesting that other triggers are necessary to
initiate PAH pathogenesis. We established a new colony of
BMPR2 mutant rats with deficient BMPR2 signalling in Quebec
City to determine what are the second hits necessary to
promote penetrance and severity of PAH in the setting of
BMPR2 mutation. 

Preliminary Results: 
a) BMPr2 mutant rats and pulmonary hypertension:

32 BMPR2+/- rats were investigated. Overall no
haemodynamic sign of PAH were observed (mPAP 23 vs. 20
and RVSP 32 vs. 36 mmHg, n=19 BMPR2+/- and n=13 wild-type
rats. Amongst BMPR2+/- rats, only 12% showed RVSP > 40mmHg
(predicted mean PAP greater than 25mmHg). As expected, the
lack of obvious PAH was associated with no basal significant
changes in RV functions as measured by Vevo3100
echocardiography. Exposure to monocrotaline or metabolic
syndrome (high fat diet) resulted in similar phenotype in
BMPR2+/- and wild-type rats.

In conclusion: Given the low penetrance and the modest
pulmonary hypertension features, the BMPR2 mutant rat is
not an efficient model of PAH in which therapeutic intervention
can be conducted. Indeed, the number of animal that will be
needed to reach sufficient statistical power will be economically
and ethically concerning. Nonetheless, it might represent an
interesting model to study the BMPR2 signalling network.

b) BMPr2 mutant rats and an unexpected phenotype:
A side to our PAH study, the most striking and unexpected
finding was that around =20% (probably underestimated as
some rats were used prior onset of tumour for PAH studies)
of BMPR2 rats of our established colony (93% of female)
spontaneously developed tumours compared to 4% of the
wild-type rats. Among these rats, 53% of the females
developed invasive and multiple breast tumours that were
all histologically characterised by the department of pathology
at the Montreal veterinarian school. Based on preliminary
results the presence of tumour did not exacerbate the
PAH phenotype (although this must be confirmed and

stratified according to tumour severity). Mechanistically, we
are presently investigating the relationship of BMPR2
signalling and DNA damage response especially BRCA1 in
these breast tumours, as well as the impact of BMPR2 mutation
on hormonal regulation (as tumour mainly occur in female),
both of which may explain the unexpected tumour
development.

In Conclusion: We discovered for the first time that BMPR2 rat
mutant do develop spontanous tumours mostly in female and in
the mamary glands. We are presently charactarising these
tumours and investigating the implication of BMPR2 signalling on
both DNA damage repair an hormonal regulation, which are two
important features of breast cancer development.

Hyung Chun
Associate Professor of Pathology,
Yale School of Medicine, USA

Through the generous funding
support of the PVRI/The Dinosaur Trust

fund,  my lab is actively pursuing
mechanisms by which BMP signalling can

be regulated in the pulmonary vasculature.
These studies have been centered on regulatory mechanisms
that modulate BMPR2 mediated signalling, as outlined
below:

a) VegF-BMP crosstalk. We had previously demonstrated a
novel crosstalk between BMPR2 and VEGFR3, that is playing a
critical role in pulmonary endothelium and affects BMP
signalling.  In addition to the type I BMP receptors, we believe
BMPR2 also interacts with other receptors that can modulate
its function, with a critical role in the BMP signalling that is
important for pulmonary vascular homeostasis.  We are
pursuing additional studies to investigate how the interaction
between these two surface receptors is modulated, including
defining specific regions necessary for the receptor-receptor
interaction.

b) novel mechanisms of endothelial BMPr2 signalling.
While BMP signalling is known to be critical for endothelial and
vascular homeostasis, how haemodynamic forces may impact
BMP signalling is not well elucidated.  Our recent studies have
identified a novel shear sensing mechanism for BMP signalling
that is highly active in endothelial cells, and impacts key
downstream signalling molecules, including NO, that are
crucial for maintenance of vascular homeostasis.  This shear
sensing mechanism by BMPR2 is likely having a key role in
pulmonary vascular remodelling, and our studies will shed key
novel insights into this new aspect of BMP signalling.

c) BMP type 1 receptors and their contribution to PaH.
While BMPR2 mutations have been widely validated in PAH,
other components of BMP signalling, including the type I BMP
receptors, have not been as well validated to impact pulmonary
vascular remodelling.  Our recent studies are identifying novel
insights into how type 1 BMP receptors may be playing a
critical role in pulmonary vascular remodelling, including
endothelial to mesenchymal transformation.  These studies are
also defining novel therapeutic strategies that can be targeted
to achieve experimental model rescue.  

In summary: We are extremely grateful for the generous support
of the PVRI and The Dinosaur Trust in supporting our research to
better understand the role of BMP signalling in pulmonary vascular
disease.  We are hopeful that our ongoing studies will shed new
insights into pulmonary arterial hypertension and will define novel
therapeutic strategies to improve the lives of patients affected by
this devastating condition.

Frédéric Perros
UMRS 999, INSERM and Université Paris-Sud,
Laboratoire d’Excellence en Recherche sur le
Médicament et l’Innovation Thérapeutique,
Le Plessis Robinson, 

France

PVrI BMPr2 research grants supported by
the Dinosaur trust Progress report

Main conclusion of the report: BMPR2 mutant rats develop
pulmonary and cardiac characteristics of pulmonary arterial
hypertension.

BMPR2 mutant rats develop spontaneous pulmonary
hypertension (PH) and right ventricular (RV) dysfunction, both
associated and independently of PH, characteristics of patients
and asymptomatic carriers harbouring mutations on the same
gene, therefore representing an excellent experimental tool for
the study of BMPR2-associated pulmonary and cardiac
alterations.

Several points should be taken into consideration with regards
to this new animal model:

1 As expected, BMPR2 mutated rats showed decreased
BMPR2-mediated signalling, which is a characteristic of most
animal models (Morty RE, et al, Arterioscler Thromb Vasc Biol),
as well as human PAH (Atkinson C, et al, Circulation, 2002);

2 BMPR2 mutant rats develop age-dependent spontaneous
PH with a penetrance of 16-27%, which is very similar to the
penetrance observed in human (around 20%);

3 The PH observed in these rats (mPAP > 25 mmHg) was
paralleled by a decrease in cardiac output, which is not
commonly observed in comparable mild PH animal models
(Handoko ML, et al, Circulation, 2009; Schermuly RT, et al,
Am J Respir Crit Care Med, 2044; Yin X, et al, PLoS One, 2016),
something that is evident in PAH patients with the mutation
(Fessel JP, et al, Pulm Circ, 2011; Evans JD, et al, Lancet Respir
Med, 2016);

4 Pulmonary vascular extracellular matrix remodelling is present
in these animals, even prior to the development of SPH,
demonstrating an important role for BMPR2 in this context;

5 BMPR2 mutant rat PASMC show an hypercontractile
phenotype and de-arranged pulmonary vascular wall
ultrastructure, demonstrating the important role of an intact
BMPR2 signalling in order to maintain the arterial wall
homeostasis;

6 Isolated RV cardiomyocytes from BMPR2 mutant rats
without PH show decreased active tension development and
calcium insensibility, representing a phenotype of intrinsic
RV dysfunction;

7 RV cardiomyocytes from BMPR2 mutant rats present calcium
mishandling and altered electrophysiology.

After the establishment of this animal model, two major
publications in the field followed in just three years (Ranchoux B,
et al, Circulation, 2015 and Hautefort A, et al, Circulation, 2018,
in press, supported by the PVRI grant), which demonstrates not
only the validity of this model, but also the potential impact of
the application of these rats.

Ultimately, and despite not representing a good model to
perform therapeutic interventions (due to its age dependency and
low penetrance), it might represent the ideal setting to test the
second hit hypothesis by modulating other signalling pathways /
stimuli, as we are currently investigating, leading to a greater
understanding of the development of PAH (both idiopathic and
heritable).
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PVRI Digital Clinic Report 2018
Martin Johnson, Colin Church & Aaron Shefras

During the latter part of 2018, the PVRI Digital Clinic was successful in its
application rounds for additional funding to carry the project into Phase 2.

To enable the PVRI to grow the Digital Clinic with more and
varied case studies, in a manner that is consistent and scalable,
the PVRI is reaching out to clinics across the world to request
that professionals upload their own patient cases for
consideration. This will mean the governance on the selection
and publication of case studies remains in the hands of the PVRI,
but the course will retain its global character through
participation of these  centres worldwide.

Benefits include:
• Enabling specialists to submit their own case studies to be used

within the Digital Clinic anywhere in the world.

• Enable the sharing of case studies and increase the number
available in the Digital Clinic that vary in type and country of
origin. 

• Increasing the number of case studies without relying on the
PVRI and the Digital Clinic key consultants to aggregate the
required content and outcomes.

• Enabling interaction with leading PH centres through the use
of online webinars and interactive Q&A sessions on featured
cases.

Cases and participating centres

Summary
The second phase of the PVRI Digital Clinic will act as a
significant improvement to the course as a means of educating
PH professionals worldwide on pulmonary vascular disease
diagnosis and treatment. As a result of the proposed
development process, the Digital Clinic clinic will progress
from being an introductory learning course to a deep-learning
experience produced by leaders in the field and contributed to
by the global voice of professionals in PH.
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During Phase 1, the template and structure of the course was
built, with three patient cases included as a proof of concept.
Upon extensive testing, the PVRI Digital Clinic Committee has
identified a number of improvements and additional features that
are scheduled for development during Phase 2. PVRI members
can view the course in its current form on the PVRI website,
under the ‘E-learning’ tab.

Our ambition is to house 12 patient cases within the clinic, with
the help of shortlisted leading PH clinics around the world. These
will be reviewed annually by the PVRI Digital Clinic Committee
along with a call for new cases. We are sincerely grateful to our
funding partners, Merck & Co and GSK for their support, which
will enable all PVRI members to learn more about pulmonary
vascular diseases and interact with other clinics around the world.
Our aim is to combine these elements to produce a platform that
will become an evolving learning tool that retains its relevance in
the ever-changing world of PH.

What are the objectives for Phase 2?
The objectives, which have been set as a result of extensive
BETA testing and feedback by a focus group of clinicians during
the first release phase, are as follows:

1 Improve the Digital Clinic as a means of education in the
diagnosis and treatment of pulmonary vascular diseases
anywhere in the world
This is achievable by developing the ability to efficiently add
more patient cases and increase the complexity of each case.
In its current state, the course uniquely exemplifies what the
combination of real patient data, bespoke specialist advice,
and easy-access to highly relevant, peer-reviewed learning
materials looks like. Increasing the scalability of the course is
necessary to its relevance and usefulness in the field as time
progresses. It also becomes more credible as a learning tool,
as considerable time will need to be invested for a healthcare
professional to complete it. 

2 Develop the clinic into a forum for secure clinical
discussion
The second objective is achievable through a call for regular
case submissions. Our scientific meetings are a place for PH
professionals to discuss and debate ideas related to either
clinical or basic research. It is anticipated that the e-learning
course can be a forum to emulate this discussion in a digital
form.

3 Add ongoing engagement with the course through patient
complications
Once a patient has been successfully treated in the clinic,
users will be alerted to any complications their patients may
suffer. These will be delivered through email alerts, where
users will be notified that their patient has, for example,
become pregnant, intolerant to a certain therapy, or that
their functional class has been re-classified. 

Additional improvements 

Improved learning library
The learning library is one of the elements of the current course
that makes it unique. It currently features every piece of peer-
reviewed reference material (article, journal, book, guideline etc.)
With the improved  library, users will be able to search and filter for
other relevant materials will appear as related content, easily
enabling them to jump from one learning item to another. 

Improved course layout
Although the course has been through BETA testing by a group
of 15 clinicians, further improvements to the layout of video,
buttons text will be made to make the course more intuitive.
New technologies will be used to anticipate improvements for
users to become more able to move through the course
seamlessly, but also to identify areas of dropout.

Target audience
The PVRI network consists of just over 6,500 PH professionals
around the world. The Digital Clinic is aimed at:

• physicians wishing to enhance their understanding of PH

• specialists and wider team members who have an interest in
PH and would like to learn more about the disease

• trainees and/or PH clinicians who are based in remote areas

We also hope to reach much further than our own network,   by
working with different partners in the field to expand the user
base and reach as many interested professionals as possible.

What’s different about the Digital Clinic to other available
courses on PH?
The course has been developed to simulate a clinic in its closest
digital form. The user will become familiar with their patient from
a general clinic to a treatment within specialist PH centre.
Combining this format with the ability to help users inform their
decisions, using relevant treatment guidelines, latest research
and advice for current therapies from our experts, we believe
that the course not only serves as a tool for collating high quality
information on the disease, but also delivers an immersive and
authentic learning experience. 

All learning materials have been peer-reviewed by the PVRI
Digital Clinic Committee, which consists of senior PH clinicians
and academic leaders in the field, who regularly review course
content and case studies uploaded onto the course. This process
is much akin to the editing of a peer-reviewed journal.

Patient case submission
As a tool for discussion and education, an integral part of the
success of the course will lie in its ability to scale and stay
relevant.

Users will base their
decision, following the

evaluation of clinical data, on
whether their patients
should be referred to the
specialist centre and
consequently undergo
treatment or not, with

reference to specific peer-
reviewed learning items.

Welcome to the clinic

Currently, the course
consists of three patient
cases. Each patient case is
split into three modules,

the General Clinic,
Specialist PH Centre and

PH Treatment.
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Peer-reviewed expert summary

At the end of each stage, 
users are presented with a
summary that outlines the

choices made. This 
summary is accompanied 

by a peer-reviewed 
summary of ‘Specialist Advice’

from our editorial 
team.

Users will be able to 
identify whether or not 
they have indicated the 
correct test result as 
showing signs of 

abnormality. The feedback
section will relate the 
identifying signs with 

each test.

The second stage within 
the Digital Clinic is the 

Specialist PH Centre. This 
part of the course features 

new test results and
presentations from our resident
radiologists and fellow in the
‘Multi-Disciplinary Lab’.

Users will review all of 
the new information in 
order to assess the 

correct category of their
patient’s PH.

Interactive case presentations

Step by step introduction

Linking test results to the research

Throughout each stage,
users are presented with a
wide range of clinical data,
including reports from
examination, respiratory
physiology, radiology and

a filmed interview.

Each test result within the
clinic contains

peer-reviewed learning
material marked as

‘further reading’, which
are collated on a  bespoke page.
All course advice is derived
from the ERS/ESC medical

guidleines.
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Risk stratify your patient 

Review finalised treatment

After assessing additional 
test results and 

presentations by our
radiologist and fellow, 
users will attempt to
phenotype their 

patient.

Users will use the sliders to risk
stratify their patient. Answers are
categorised by points; if a user

incorrectly inputs ‘high’ for a ‘medium’
scoring risk factor, they will score one
point. By the same token, if they input
‘high’ for a ‘low’ risk factor, they will
score 2 points. Users are allowed a
maximum score of 2 points to
successfully progress to the

next question.

After successfully phenotyping and 
risk stratifying thei pateint, users 

will recommend a treatment pathway, 
along with any supportive treatments 
they deem helpful to their patient. 

Detailed feedback and expert summary 
is then given, along with 

recommended treatments and, in some 
cases, more than one treament option 

can be chosen.
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PVRI 12th Annual World Congress
in Singapore Report 2018
Martin Wilkins, Ardeschir Ghofrani & lan Zhao 

The four-day Annual World Congress of the PVRI in Singapore attracted almost 250 registrants and covered a variety of
topics related to the pulmonary vascular system. These encompassed the entire range from high-end basic science
through to novel therapeutic developments and patient-orientated perspectives.

Speakers and discussants came from around the world to
meet in a most interactive and open scientific atmosphere,
benefiting from the translational spirit to which the PVRI
Congress is dedicated.

As always, these meetings seek to engage our young scientists
and give them the opportunity to expose their science to critical
review. In addition to traditiona poster-sessions, delegates were
given the opportunity to showcase their work in one-slide
presentations at the end of each main session.

The opening session focused on recent advances in our
understanding of the genetics of pulmonary hypertension.
The discussions fed well into subsequent discussions of the
need and opportunities for deep molecular phenotyping of
patients and personalised medicine. The identification of
relevant patient-subgroups based on their ‘omic’ profiles for
both understanding of disease related risks, as well as
assignment to specific  treatments, was very actively
discussed.

The Annual World
Congress also draws on
insights from outside
the field of pulmonary
vascular biology and we
heard from local
scientists who had
made exceptional
observations on the
molecular drivers of
fibrosis and epigenetics.
In recognition of our
Singapore hosts
Professors Ju le Tan
and James Yip, a session
was dedicated to topics
of particular interest and relevance to physicians and scientists
from the Asia-Pacific region. These included pulmonary
hypertension during pregnancy, congenital heart disease and
pulmonary hypertension in critical care. New ties and            
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connections were established, which in future will result in
stronger integration of Asian-Pacific countries into international
research programmes.

Clinical case presentations drew on experience from all medical
disciplines and ensured a lively and interactive discussion of best
practice in the management of pulmonary hypertension in all its
forms, including chronic thromboembolic disease, chronic
obstructive airways disease and heart failure. The PVRI brings
together, not only physicians and scientists, but also members of
regulatory bodies, representatives from the pharmaceutical
industry and local patient associations. This ensures an active
discussion of standardised clinical trial protocols, novel
end-points, and approval processes. 

The feedback received confirmed that the meeting was an
enjoyable success. Participants rated highly the quality of the
programme and the speakers and, of course, the venue and our
hosts helped. The PVRI was frequently mentioned as “the platform”
for anyone interested in the entire field of pulmonary vascular
disease. Could there be a better compliment?

Gala Dinner & Award Presentations

The Gala Dinner in Singapore was the perfect venue to present
the 2017 PVRI awards. 

These included:

• The Achievement Award to Carmine Dario Vizza and
Stefano Ghio.

• The Lifetime Achievement Award to John Newman.

• Certificates of Excellence to Martin Johnson and Colin Church
for their work on the PVRI Digital Clinic.

• Awards for best abstractswere presented to Harrison farber
and Robert Roscigno (clinical) and to Beata Wojciak-Stothard
(basic science) and Sylvia Cohen-Kaminsky (basic science and
best overall abstract). 

• The Butrous Foundation Young Investigatorwas presented
to Olena Rudyk.

SINGAPORE CONGRESS fACTfIlE
Duration: 4 days

Content: 11 plenary sessions, 43 presentations

Participation: 240 delegates from 32 different countries

Abstract submissions: 68

Additional meetings: 5 Task Force meetings
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PVRI 5th Annual Drug Discovery
& Development Symposium
Report 2018
Stuart Rich, John Newman & Bradley Maron

The PVRI 5th Annual Drug Discovery & Development Symposium for Pulmonary Hypertension was held on 9-10 July
2018 in Bethesda, Maryland, USA, and brought together a large group of expert clinicians, academics, industry
representatives and members of the US Food & Drug Administration, among many other interested parties.

The conference emphasised three contemporary issues in the
context of pulmonary vascular disease treatment:

1 Repurposing of existing drug therapies

2 Identifying novel pharmacotherapeutic targets

3 Forward-thinking approaches to phenotyping patients
for clinical trial enrolment.

Brad Maron led the session on ‘Novel targets and strategies to
treat pulmonary arterial hypertension’.

The meeting was a huge success, with invigorating presentations
and lively interaction between presenters, moderators, and
attendees alike. 

There were many highlights, including presentations showcasing
early clinical data on the promising therapeutic role of
dichloroacetate and recombinant ACE2 for PAH, as well as the

adenosine partial A1
receptor agonist
neladenson for heart
failure with preserved
ejection fraction
patients. 

In addition, exciting
presentations from
world experts on
systems
pharmacology and
mechanical
circulatory support cast
important light on the potential of each
strategy to improve clinical outcomes. Another popular theme
emphasised methods for earlier identification of PAH patients.
In this segment, discussions on recent advances using non-invasive
imaging to detect pulmonary vascular remodelling, as well as
fresh perspectives on the haemodynamic criteria that define risk
early in pulmonary hypertension, suggested that important
opportunities exist in the near future to optimise diagnosis and
treatment of our patients. 

We look forward to carrying forward the productivity and
momentum from this conference series to the next PVRI Drug
Discovery & Development Symposium, which will be held in Paris
on 1-2 July 2019.

BETHESDA DRUG SYMPOSIUM fACTfIlE
Duration: 21/2 days

Participation: 123 delegates from science, pharma and regulatory bodies

Content: 11 presentations on new trials, new targets, new drugs

Pulmonary Vascular 
Research Institute
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The China Task Force continues its
active participation in organising
national and international
conferences and education courses of
pulmonary vascular diseases (PVDs) in China.
It also aims to extend and update the
understanding of pulmonary embolism and pulmonary
hypertension among Chinese physicians, exchange
clinical experiences, and to create future opportunities
for international collaboration. 

From 2017 to 2018, the PVRI China Task Force has encouraged
collaboration at international level. Collaborative research has
brought in several international joint publications and promoted
both clinical and translational science PVDs in China. 

National and international conferences

13-15 April 2018: The 10th National Congress on Pulmonary
Embolism and Pulmonary Vascular Diseases and the 8th
International Conferences of Pulmonary Circulation Disorders
were held in Guiyang, China - a collaboration between the PVRI
and the Chinese Thoracic Society (CTS).

Professors Chen Wang, Zhenguo Zhai, Ardeschir Ghofrani, Luke
Howard, Lan Zhao and Harm-Jan Bogaard from the PVRI have
contributed to topics covering the most updated guidelines of
venous thromboembolism (VTE) and pulmonary hypertension,
the antithrombotic and prevention of thrombosis guidelines and
pulmonary hypertension guidelines. The participation of the PVRI
has enhanced and broadened the educational programme on the
novel biomarker discovery and knowledge of diagnosis, treatment
and prevention of pulmonary embolism and pulmonary
hypertension for scientists and clinicians.

August 2018: China Heart Congress. This one and a half day
pulmonary vascular disease session was predominantly attended
by cardiologists. Professors Xiansheng Chen and Martin Wilkins
gave lectures on advances in PAH, as well as in congenital heart
disease and medical and surgical treatment of CTEPH.

30 August-2 September 2018: The 18th National Conference of
Chinese Thoracic Society was held in Xi’an, China. This meeting
provided a platform that would ensure further progress in the
diagnosis and treatment of pulmonary vascular disease, including
pulmonary embolism and pulmonary hypertension for physicians,
scientists and other healthcare providers in China. 

31 March-1 April 2018: The 4th South China Pulmonary
Vascular Diseases Workshop was held in Guangzhou, China
- a collaboration between National Key Laboratory of Respiratory
Disease and Guangdong Medical Association. The topics, which
provided the latest knowledge of diagnosis, treatment and
research of pulmonary embolism and pulmonary hypertension for
cardiologists and pulmonologists in South China, covered the
latest clinical guidelines and research of pulmonary
hypertension and pulmonary embolism. 

Education courses of pulmonary vascular diseases (PVDs) 

From 2-7 May 2018: World Pulmonary Hypertension Day
(5 May). On a national scale, physicians from different cities
conducted meetings to raise awareness of pulmonary hypertension
by staging various events involving both the scientific community
and general public. A series of educational and social activities for
pulmonary hypertension were held in Beijing, Guangzhou,
Shanghai, Shandong and Shenyang. More than 100 multidisciplinary
physicians and 500 patients and family members participated in the
activities. The issues of health education, social support, medical
insurance and standardised treatment for Chinese pulmonary
hypertension patients were discussed. 

15-22 May 2018: Pulmonary Hypertension Academy,
a multicentre and multidisciplinary education platform for
diagnosis and management of pulmonary vascular diseases
arranged a seven-day education programme in Beijing China, which
included: China-Japan Friendship Hospital, Peking Union Hospital,
Fuwai Hopsital, Anzhen Hospital, Chaoyang Hospital and Beijing
Hospital. More than 20 young fellows from different parts   of China
participated in the education programme. This academy provides
excellent learning and communication opportunities for young
physicians, who have great interest in pulmonary hypertension.

May and July in 2018: Two education programmes on
standardising the diagnosis and treatment of pulmonary
vascular diseases were published in the Chinese Medical Journal.
These courses provided updates on several important aspects,
including diagnosis and treatment of pulmonary hypertension,
diagnosis technology, standard thrombolytics, as well as
anticoagulant therapy. They clarified a standardised operational
procedure for imaging pulmonary hypertension. More than 10
multidisciplinary physicians jointly explored and distributed some
special points on the clinical practice of evaluation and management
of pulmonary embolism and pulmonary arterial hypertension.

A multidisciplinary consultation platform for diagnosis and
management of pulmonary hypertension and pulmonary
vascular diseases was established by Assembly of PE-PVD group,
Chinese Thoracic Society. By the end of October 2018, more than
50 experts from 20 centres participated in the programme. This
platform provided good support for individualised diagnosis and
treatment of pulmonary embolism and pulmonary hypertension.
The platform also provided excellent learning and communication
opportunities for physicians.  

12-15 October 2018: World Thrombosis Day (13 October).
Some activities were conducted during the whole week, including
the education for patients and public, MDT consultation for
PE-DVT patients, social media activities for increasing awareness
of WTD and education programme for physicians.

Clinical guidelines could provide standard normative guidance
for the prevention and treatment of related diseases. From April
to September 2018, the Chinese Medical Association has
developed a number of guidelines for prevention, diagnosis and
treatment of PE-DVT, as well as PH.

16 November 2018: A pulmonary hypertension patient education
programme was held in Guangzhou Institute of Respiratory
Health. More than 20 patients, three PH physicians and four PH
nurses attended the programme and were educated to manage
and evaluate PH in their daily activities. Patients were advised to

do a six-minute walk by themselves. They were also educated on
how to take their medicine and to undertake some rehabilitation
exercises. The most important take-home message was to empower
patients to improve their quality of life.

Implementing national strategies on PE-DVT and PVD
programmes

The formulation of national policies is an important prerequisite
and guarantee for the prevention and treatment of PE-DVT. The
Ministry of Health in China has clearly included PE-DVT prevention
and treatment into hospital assessment indicators to ensure it is
well implemented. 

A China National Standardised Diagnosis and Treatment
System was launched at the 10th National Congress on
Pulmonary Embolism and Pulmonary Vascular Diseases at the
8th International Conferences of Pulmonary Circulation
Disorders, 13-15 April 2018. The workforce committee had the
first collaboration meeting in Beijing on 16 October 2018.

Exchange programme with China, US and Europe

28 February to 31 September 2018: To strengthen the academic
exchanges in pulmonary hypertension, a Chinese PH physician
from China-Japan Friendship Hospital, Dr Jun Wan, was appointed
to carry out the clinical study on PH evaluation and management in
the University of Giessen and Marburg Lung Center (UGMLC).

1 May  to 31 October 2018: To strengthen the academic and
clinical exchanges in pulmonary hypertension, a Chinese PH
physician, Dr Cheng Hong, from Guangzhou Institute of
Respiratory Health, was appointed to study pulmonary vascular
intervention, such as balloon pulmonary angioplasty (BPA) and
invasive cardiopulmonary exercise test (iCPET) at the University
of Arizona and University of California at San Diego (UCSD).

China

PVRI China Report 2018
Zhenguo Zhai, Chen Wang
& Martin Wilkins



Educational Events/
Meetings

Pulmonary Hypertension
Awareness Day

• 18 November 2017, Riyadh, KSA

• 3 February 2018, Jeddah, KSA

• 7 December 2018, Dammam, KSA

Pulmonary Hypertension Master Class Course

• 5 to 6 February 2018, King Faisal Specialist Hospital &
Research Centre, Riyadh, KSA

• 15 to 16 October 2018, King Faisal Specialist Hospital &
Research Centre, Riyadh, KSA (in collaboration with
University   of California San Diego)

Regional Activities

1 SAPH 11th Annual Conference, 5 - 7 April 2018, Dubai, UAE
(see following report)

2 PVRI World Congress on PVD, 21 - 25 January 2018,
Singapore

3 9th Middle East & North Africa PH Forum, 19 October 2018,
Dubai, UAE

4 SAPH 12th Annual Conference, 14 - 16 February 2019,
Manama, Bahrain
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Major publications

1 Zhang Z, Lei J, Shao X, Dong F, Wang J, Wang D, Wu S, Xie W,
Wan J, Chen H, JiY, Yi Q, Xu X, Yang Y, Zhai Z, Wang C; China
Venous Thromboembolism Study Group. Trends in
Hospitalization and In-Hospital Mortality from Venous
Thromboembolism, 2007 to 2016, in China. Chest. 2018 Nov 9.
pii: S0012-3692(18)32721-1. doi:10.1016/j.chest.2018.10.040.
[Epub ahead of print] PubMed PMID: 30419233.

2 Miao R, Wan J, Liu J, Yuan JX, Wang J, Xie W, Zhai Z, Wang C.
BoneMarrow-Derived Endothelial Progenitor Cells Contribute
to Monocrotaline-InducedPulmonary Arterial Hypertension in
Rats via Inhibition of Store-Operated Ca(2+)Channels. Biomed
Res Int. 2018 Sep 18;2018:4892349. doi:
10.1155/2018/4892349.eCollection 2018. PubMed PMID:
30320134; PubMed Central PMCID: PMC6167576.

3 Zou L, Zhang J, Han J, Li W, Su F, Xu X, Zhai Z, Xiao F. cGMP
interacts withtropomyosin and downregulates actin-
tropomyosin-myosin complex interaction.Respir Res. 2018 Oct
12;19(1):201. doi: 10.1186/s12931-018-0903-z. PubMed
PMID:30314482; PubMed Central PMCID: PMC6186101.

4 Zhang M, Wang N, Zhai Z, Zhang M, Zhou R, Liu Y, Yang Y.
Incidence and riskfactors of chronic thromboembolic pulmonary
hypertension after acute pulmonaryembolism: a systematic
review and meta-analysis of cohort studies. J Thorac Dis. 2018
Aug;10(8):4751-4763. doi:10.21037/jtd.2018.07.106. PubMed
PMID: 30233847;PubMed Central PMCID: PMC6129909.

5 Liu M, Tao X, Xie W, Zheng Y, Zhai Z, Lin F, Wang C. Primary
Pulmonary Artery Lipoma Mimicking Pulmonary
Thromboembolism. Am J Respir Crit Care Med. 2018 Aug9. doi:
10.1164/rccm.201706-1151IM. [Epub ahead of print] PubMed
PMID: 30092148.

6 Zou L, Li W, Han J, Yang Y, Jin J, Xiao F, Xu X, Zhai Z.
Identification of alow frequency missense mutation in MUC6
contributing to pulmonary artery hypertension by whole-exome
sequencing. Pulm Circ. 2018 Jul-Sep;8(3):2045894018794374.
doi: 10.1177/2045894018794374. Epub 2018 Jul 26.PubMed
PMID: 30047301; PubMed Central PMCID: PMC6104216.

7 Chen X, Zhai Z, Huang K, Xie W, Wan J, Wang C. Bosentan
therapy for pulmonary arterial hypertension and chronic
thromboembolic pulmonary hypertension: Asystemic review
and meta-analysis. Clin Respir J. 2018 Jun;12(6):2065-2074.
doi: 10.1111/crj.12774. Epub 2018 Feb 22. PubMed PMID:
29393580.

8 Liu M, Liu W, Li H, Shu X, Tao X, Zhai Z. Evaluation of takayasu
arteritiswith delayed contrast-enhanced MR imaging by a free-
breathing 3D IR turbo FLASH. Medicine (Baltimore). 2017
Dec;96(51):e9284. doi:
10.1097/MD.0000000000009284.PubMed PMID:
29390488; PubMed Central PMCID: PMC5758190.

9 Liu T, Gao L, Xie S, Sun H, Liu M, Zhai Z. Clinical and imaging
spectrum oftuberculosis-associated fibrosing mediastinitis.
Clin Respir J. 2018May;12(5):1974-1980. doi:
10.1111/crj.12766. Epub 2018 Feb 9. PubMed
PMID:29356415.

10 Zhai ZG, Kan QC, Li WM, Qin XY, Qu JM, Shi YK, Xu RH, Xu YM,
Zhang Z, Wang C; DissolVE-2 investigators. Venous
Thromboembolism Risk Profiles and Prophylaxis in Medical and
Surgical Inpatients: The Identification of Chinese Hospitalized
Patients’ Risk Profile for Venous Thromboembolism (DissolVE-
2)-A Cross-sectional Study. Chest. 2018 Oct 6. pii:
S0012-3692(18)32559-5. doi:10.1016/j.chest.2018.09.020.
[Epub ahead of print] PubMed PMID: 30300652.

11 Hong C, Luo F Q, Liu C L, et al. Clinical study of optical
coherence tomography in the diagnosis of peripheral pulmonary
artery thrombus[J]. Thrombosis Research, 2018, 161:52. doi:
10.1016/j.thromres.2017.10.021. PMID: 29182940

12 Hong C, Zhong N S, Liu C L, et al. Optical coherence tomography
in imaging of peripheral pulmonary arteries. [J]. Journal of
Thoracic Disease, 2017, 9(7):1937. doi:
10.21037/jtd.2017.06.66. PMID: 28839992; PubMed Central
PMCID:PMC5542995.

13 Luo F, Wang T, Wang J, et al. Transcatheter Autologous
Transfusion to Maintain Pulmonary Circulation During Balloon
Pulmonary Angioplasty. JACC Cardiovasc Interv.
2018;11(16):e127-e128. doi: 10.1016/j.jcin.2018.05.026.
PMID: 30077677.

14 Shu, J.; Lu, W.; Yang, K.; Zheng, Q.; Li, D.; Li, Y.; Kuang, M.; Liu, H.;
Li, Z.; Chen, Y., et al. Establishment and evaluation of chronic
obstructive pulmonary disease model by chronic exposure to
motor vehicle exhaust combined with lipopolysaccharide
instillation. Exp Physiol 2018, 103, 1532-1542,
doi:10.1113/EP087077.

15 Wang, T.; Chen, L.; Yuan, M.; Wang, J.; Lu, W. Can treprostinil-
induced early gastrointestinal side effects serve as predictors
of pulmonary arterial hypertension prognosis? Int J Cardiol
2018, 264, 187, doi:10.1016/j.ijcard.2018.02.005.

16 Wang, Z.; Yang, K.; Zheng, Q.; Zhang, C.; Tang, H.; Babicheva,
A.; Jiang, Q.; Li, M.; Chen, Y.; Carr, S.G., et al. Divergent Changes
of p53 in Pulmonary Arterial Endothelial and Smooth Muscle
Cells Involved in the Development of Pulmonary Hypertension.
Am J Physiol Lung Cell Mol Physiol 2018,
10.1152/ajplung.00538.2017,
doi:10.1152/ajplung.00538.2017.
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Research (Current Research Initiatives)

1 EMEA CTEPH Registry: An international prospective registry
investigating the epidemiology, diagnosis and treatment of
CTEPH patients in EMEA countries (RAC # 2161033)

2 Expert, Exposure Registry Riociguat in Patients with Pulmonary
Hypertension (RAC # 2161038)

3 Systematic Prospective Follow Up for Better Understanding of
Clinical Characteristics of Patients with PH Disease (SAUDIPH)
Registry (RAC # 2171148)

4 Prevalence of Genetic Factors in Saudi Patients with Idiopathic
Pulmonary Hypertension (RAC # 2161062)

11th Annual Conference of the Saudi Association for
Pulmonary Hypertension

The 11th Annual Conference of the Saudi Association for
Pulmonary Hypertension was held at The St. Regis, Dubai, UAE,
on 5-7 April 2018. It was a great platform for regional medical
professionals to engage in exchange of knowledge and expertise
on the latest and best practice methods in pulmonary
hypertension.

On-going collaboration between the Saudi Association for
Pulmonary Hypertension (SAPH) and the Pulmonary Vascular
Research Institute (PVRI) has proved to be highly successful and
has also helped in introducing physicians in the Middle East and
North African countries to the world experts in the field of
pulmonary hypertension and to the most advanced development
in understanding and managing pulmonary hypertension.

• Total International / Regional Faculty Members: 34

• Number of Attendees: 120

• Number of Abstracts selected: 2

• PVRI Members:   20
including Board members Paul Hassoun;

Gérald Simonneau & Ardeschir Ghofrani.

The three-day conference comprised seven whole sessions on
pulmonary hypertension. Each 30-minute lecture was followed by a
15-minute discussion . The sessions ended with a 15-minute coffee
break or an hour lunch break. Dinner was arranged at end of the
first two days, with special arrangements for faculty members.

The conference began with opening remarks by the
representatives of SAPH2018 and continued with interactive
panel discussions, abstract presentations and briefings on topics
related to pulmonary hypertension. The scientific and keynote
sessions were moderated by two recognised experts in the field,
many of whom were Board members of the scientific programme
committees. Increased efforts to include international members
to serve as moderators, as well as speakers, for the scientific
sessions have resulted in an altogether coherent and quality
driven programme. The selected two abstracts from the USA were
also presented on the second day at the end of the morning and
afternoon sessions.

Half day sessions were offered on pulmonary hypertension in
lung diseases, left heart diseases, PAH associated with
portopulmonary hypertension, as well as insights from PH
symposia and several more related topics, including lectures
from PVRI members. SAPH2018 had a long session with
international speakers debating on inhaled prostacyclin, parental
prostacyclin therapy in PAH and switching therapy. The session
was followed by Questions & Answers, panel discussion and an
abstract presentation. It concluded with a set of lectures
describing noteworthy initiatives relevant to the topic of chronic
thromboembolic pulmonary hypertension (CTEPH), which were
very informative.

Upon recommendation of the SAPH Board members, Professor
Majdy Idrees was awarded for his many years of distinguished
service in the specialty of pulmonary hypertension and for his
exemplary leadership of the Saudi Association for Pulmonary
Hypertension (SAPH).

Goals for Year 2019

SAPH is planning to continue expanding its activities and
reaching out to as many practising physicians as possible. It will
continue seeking to increase the number of active members and
help raise awareness and improve the knowledge in the field of
pulmonary hypertension at the national level.

The 12th Annual Conference of the Saudi Association of
Pulmonary Hypertension, will be held from 14 - 16 February 2019
in Bahrain. 

For more information, please visit the PVRI website ‘Events’
section.



36 37

Annual Report 2018

Creating networks of European and international colleagues
and sharing clinical projects in the field of pulmonary
hypertension is an objective that the PVRI Europe Task Force
considers of outstanding importance.  

A lot of effort has thus been spent in 2018 in this direction.

• Extensive work has been done by expert European
pulmonologists under the coordination of John Wort, Lucilla
Piccari and Patrizio Vitulo to create an international registry
of Group 3 PH, which aims to clarify the phenotype of
patients with PH associated with the most common lung
diseases. The project, with a special focus on radiology,
aims at a deeper characterisation of severe PH as compared
to mild-moderate PH, and it will bring together the largest
cohort of Group 3 PH cases to date in order to foster a better
understanding of this challenging clinical setting.

• A multicentre collaboration between several Italian heart
transplant centres and a US centre has been established to
study Group 2 PH. The objective is to evaluate the
haemodynamic response to acute vasodilator challenge in
order to gain insights on reversibility or irreversibility of
pulmonary hypertension in these patients.

• Several referral centres for PAH in Italy have agreed to
collaborate and create a network focusing on clinical
objectives that are not the aims of randomised clinical trials,
but are definitely ‘gaps of evidence’. 

Aims for 2019

The Task Force plan is to have all projects active and on-going
in 2019.

The results of all these efforts and projects will be presented
in the second meeting of the European Task Force to be held
in 2019, in wonderful Sicily. 

For more information, please visit the PVRI website ‘Events’
section.
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Stefano Ghio & Dario Vizza

Denmark
PVRI India Task Force had a good 2018 and we are
looking forward to an even more amazing 2019.

In 2018, we have had three successful events. The first, a
Pulmonary Hypertension Update, was held in Delhi on 12 August
2018. It was a pharma sponsored event, which was attended by
46 delegates from New Delhi and national capital region.
The faculty included prominent local and national faculty,
including paediatric cardiologists, adult cardiologists and
pulmonologists. 

The second conference was held in association with the
Paediatric Cardiac Society of India (PCSI). Invited speakers
included Dr Ian Adatia and Dr Usha Krishnan, along with national
paediatric cardiology faculty. The conference was part of the
annual national meeting of the PCSI, which took place in
Ahmedabab on 14-16 September 2018. It was attended by
approximately 500 delegates and was extremely well-received.
Along with two plenary talks given by Dr Adatia, there was one
session dedicated to paediatric pulmonary hypertension and
one luncheon symposium discussing difficult paediatric
pulmonary hypertension cases. 

The third was the High Altitude Leh Symposium, held in Gangtok,
Sikkim, from 17-19 November 2018. See the report opposite.

Planned activities for 2019

• A Paediatric PAH Symposium will be held in Kokilaben
Dhirubhai Ambani Hospital, Mumbai, on 13-14 April 2019.
Invited speakers and esteemed leaders in the field are
Professor Sheila Glennis Haworth and Dr Shahin Moledina,
Great Ormond Street Hospital, UK. 

High Altitude
Leh Symposium
Meeting Report
2018
In addition, the bi-annual High Altitude
Leh Symposium, was held in Gangtok,
Sikkim, from 17-19 November 2018. This
was yet another unique experience. It captured
presentations, discussions and interactive sessions related
to high altitude life. The event brought together a sizeable
amount of distinguished clinicians, researchers with a basic
and clinical background, as well as young researchers under
one roof.

Scientific contents

The first day started with registration and a limited interactive
scientific session. The following days saw rich and exciting scientific
contributions that highlighted the extremities of research
outcomes. The scientific contents could clearly be divided in four
distinct parts: 

• Basic science that widely covered cellular and molecular aspects
on high altitude health issues

• Pulmonary hypertension 

• Genomics insights 

• Therapeutic protection for cardio-pulmonary disease

Two special sessions were introduced for the first time: 

• Anaesthesia and Intensive care

• Special session by young researchers from DIPAS. 

Ladakhis, Tibetans, Andeans, Quechuas, Sherpas, Nepalis sealand
visitors to the highlands, trekkers, mountaineers and the vast
sealand people are to be credited with scientific contributions.
Other interests, such as healthcare of ponies, yaks and other cattle,
were also highlighted. The sessions generated waves of curiosity,
enthusiasm and knowledge amongst the audience.

Poster presentations

The poster session helped young researchers to define their work
more meticulously with eminent scientists. They were encouraged
to answer questions about their respective work. Their overall
approach and presentation to the highly knowledgeable audience
was appreciated. The enthusiasm and excitement was amply
glowing on their faces.

Annual Report 2018
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Awards

The aim of these awards was to encourage and motivate young
scholars. To that effect, we introduced a young investigator
award: Qadar Pasha Young Investigator Award. A young
researcher, Dr Rahul Kumar, from Colorado, was unanimously
selected for this award and was presented with a ‘Certificate of
Appreciation’ and a token amount of INR 20,000. Three awards
were presented at the poster session. The competition was very
tough, but a decision had to be made.

The Northeast India participation and experience

This symposium attracted a good number of local clinicians whose
participation was met with great enthusiasm which was
reciprocated. Feedback from delegates indicated an event of high
quality scientific content for the first time and inspired attendees to
initiate research in their respective institutions. They will present
their scientific update at the next symposium in two years’ time. 

A touching email from one of the out-of-field, but highley respected
academics, who participated in the event, is worth quoting:

Respected Sir

The workshop has really boosted my knowledge of science both clinical
and basic and on high altitudinal sickness and its precautionary
measures. Such a workshop was the first of its kind in Sikkim which is
very much needed and appreciated. It becomes our first and foremost
duty to motivate and encourage our youngsters into such research which
can be done in their own homeplace without much difficulty. Thank you
so much, Sir, for choosing Gangtok, Sikkim as a venue for organizing 5th
International Leh Symposium where Research Scholars from Sikkim got
an opportunity to participate. I would also like to thank you from the core
of my heart for giving me an opportunity to partake. In short, Sikkim was
in need of such research.

Further, I would like to inform you that my College (Sikkim Government
College, Gyalshing, West Sikkim) is situated in an ideal place from where
most of the high altitudinal trekking route for Gochala and Dzongri
begins. So, in future, you can plan for such a world-class scientific
meeting in my College. I will do my best to get permission from the
concerned higher authority and help you with all the arrangements. It is a
huge campus with 26-acre land and basic well-equipped amenities. We
too have a hotel in Pelling from where you get the nearest aerial view of
Mt. Kanchenjunga (18 Kms. distance) where I can help you with
accommodation at a very reasonable rate. Within a period of six months
or so, our College too will have its own Guest House which is already
under construction. So, there won’t be much problem with the
accommodation. We will get more students as participants from all the
Colleges of Sikkim so that these youngsters will get motivated to do
research in such areas which is the need of the hour.

Regards,

Kesang Wangmo Bhutia,

Principal, Sikkim Government College, Gyalshing,
West Sikkim, India.

These interactions facilitated collaboration. The most enjoyable
part of the symposium was the cordial environment with
uninterrupted interaction of experts and young researchers. It
provided a relaxed atmosphere for the sharing of knowledge and
happy moments. As a result, clear-cut collaborations have emerged
from these interactions and no doubt the beneficiaries were the
young researcher/clinicians. It is a pleasure to quote a short
message from one of our distinguished delegates:

Dear Qadar

Your concern and attention very kind!  Thank you.  

Despite my illness, I enjoyed the conference very much.  I was especially
happy to see Sudipta Ghosh gain from the experience and I very much
enjoyed interacting with students during the poster judging session. In
particular, your own students were strong, convincing, and impressive. 

Thanks for all of the work you have done, for supporting my participation,
and for taking such a strong leadership role in advancing the
opportunities for Indian scholars.  As you said during your opening
comments, these students are the future and they gain immeasurably
from these sorts of experiences.

My only regret is that we didn’t all strip to our underwear and jump into
a Himalaya Ice Lake. It should be a bonding ritual for every Leh
conference.  Perhaps, next time? 

With kindest regards

Tom D. Brutsaert, Ph.D. , Professor and Chair, Department of
Exercise Science, Syracuse University, New York

In the concluding remarks, the Organising Secretary conveyed his
gratitude to all co-hosts, delegates and participants for their efforts
on the extensive networking that had taken place and for making
the symposium a success. He also drew special attention to high
altitude science as a global hub and sharing of innovative
approaches and practices for the benefit of one and all. He also
hoped participants enjoyed the local hospitality, the sumptuous
food and stay at Hotel Yangthang Heritage, whose staff was truly
courteous. 

In summary, it was a whirlwind event that left behind sweet
memories, as well as several important assignments to be fulfilled.

Acknowledgements

Doctors K.W. Bhutia, India and Tom Brutsaert, USA, both consented
for excerpts of their emails to be published. 

Thank you to all our sponsors, with a special mention for longtime
supporter CMREF, USA. Dr Hema Kanipakam, CSIR-IGIB also
contributed to this report.

India

39

Several prominent international meetings, involving
the pulmonary circulation, took place in
North America in 2018.

In May, the PVRI was again well
represented at the International
American Thoracic Society (ATS)
Conference, which took place in San
Diego, USA. Members of the PVRI were
prominent in presentations throughout
this prestigious meeting. The PVRI Get-
Together was well attended and served to
introduce members of the Pulmonary
Circulation Committee to the PVRI and
its ambitious activities for the year
ahead. The PVRI Get-Together will return
next year.

The 5th Annual Drug Discovery & Development
Symposium for Pulmonary Hypertension was held
in Washington, USA, on 9-10 July 2018 and was not
only well attended, but also well received. Some of the
most exciting new work will appear in Reviews in
Pulmonary Circulation.

In early November, the American Heart Association (AHA)
International Meeting took place in Chicago, IL. Again, there
was a strong contingent of PVRI members presenting at this
meeting. The primary organisers of this meeting, Mark Gladwin,
Sébastien Bonnet and Paul Yu, are all prominent members of
the North America Task Force. The sessions on pulmonary
vascular disease, generated great interest and substantial
attendance. There continues to be increasing excitement in the
pulmonary circulation field, which will be evidenced at the
Annual World Congress in Barcelona, Spain.
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In 2018, the South
America Task Force’s
energy was essentially
spent in the planning of
the 3rd Latin American
Symposium on
Pulmonary Hypertension
in Children, organised by
Paediatric Cardiologist
Dr Humberto Garcia. The
Symposium will be held
from 2 - 5 May 2019 in
Merida Yucatan, Mexico. 

Invited
speakers
from the
PVRI are:

• Professor
Shahin
MoledinaGreat
Ormond Street
Hospital, UK

• Professor Maria
Jesus del CerroMarin
Ramon y Caja Universitad
Hospital, Spain

• Professor Dunbar Ivy
Children’s Hospital
Colorado, USA

From its inception, the
symposia were supported
in part by the PVRI, with the
collaboration of PVRI
speakers. Organised by
Gabriel Diaz, the first
symposium was held in
Cartagena de Indias,
Colombia. The second
symposium took place in
Buenos Aires, Argentina
and was led by Dr Dora
Haag.

The official launch of the
second edition of the
Cardiologia Pediatrica
took place during the
XXVII Meeting of the
Colombian Society of
Cardiology, on 3 March
2018 at the Hilton Garden
Inn Barranquilla,
Barranquilla, Atlantico, Colombia.

In 2019, the Task Force will be looking for financial support in
order to set up a centre for the study and research of pulmonary
hypertension in children at the University Hospital La
Misericordia in Bogota, Colombia. 
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In August 2018, an Association of South East Asian
Nations (ASEAN)/Hong Kong PH Forum was held
in Bangkok. The forum was well attended (150)
with delegates from Thailand, Singapore, Malaysia,
Hong Kong, Brunei, Vietnam and the Philipines.

ASEAN PH Forum 2018

Programme overview

SATURDAY 11 AUGUST 

MORnInG SESSIOn

09:00am - 09:10am

Opening Remarks & Welcome Address 
by Decho Jakrapanichakul

09:10am - 11:15am

Symposium 1

Risk Stratification in Pulmonary Arterial Hypertension
Chair: Kritvikrom Durongpisitkul

09:10am - 10:00am

Response from Audience poll
Panel Opinion on Risk assessment & Discussion on Responses
Speakers: Geetha Kandavello, Tan Ju Le, David Siu & Tri Ho

10:00am - 10:40am

Guideline recommendations & Evidence from registries/clinical
studies
Speaker: Stephan Rosenkranz

10:40am - 11:00am

Risk Stratification in my practice
Speaker: Stephan Rosenkranz

11:00am - 11:15am

Q&A

11:15am - 11:45am

Morning Break

11:45am - 13:00pm

Symposium 2

Optimizing patient outcomes in PAH: Treatment approaches &
Focus on Reassessment - What to do & what to look out for?
Co- Chairs: Stephan Rosenkranz, Edgar Tay & Alisa Limsuwan
(20 mins session + 5 mins Q&A each)

11:45am - 12:10pm

Case study 1 (CTD) by
Andrea Low

12:10pm - 12:35pm

Case Study 2 (IPAH) by
Katherine Fan

12:35pm - 13:00pm

Case Study 3 (CHD) by Leong Ming Chern

13:00pm - 14:00pm

Lunch

14:00pm - 15:15pm

Breakout Sessions
• (Track 1) ECHO: Practical Considerations & Implications

Speakers: Decho Jakrapanichakul & Tan Ju Le

• (Track 2) CTEPH: Diagnostic & Management Workshop
Speakers: Lim Soo Teik & Suree Sompradeekul

• (Track 3) nurse- Preceptorship

• Pulmonary Hypertension – Diagnostics, pathophysiology &
treatments
Speaker: Teoh Chee Kiang

• Patient counselling, treatment administration & QOL
Speaker: Aidila Ismail

As the end of yet another year, it is once again time to
reflect at how modest the achievements have been
and how they measure against the aims and idealism of
the stated and hoped for objectives at the beginning
of the year.

There have been many areas of growth and advancement in the
field of PVD in the region as whole. These have however been
modest in comparison to the unmet needs of our patients, who
remain inadequately provided in general.

The major reason for optimism lies in the increasing interest
shown in PVD by young and newly qualified specialists in the
fields of pulmonology, cardiology and internal medicine. They
are enthusiastically continuing to improve matters at service
provision, as well as academic level, and are committed to
increasing competency and research locally. A major role the
PVRI should continue to play is to help professionals to overcome
the sense of isolation. This is particularly prominent working in
the field of orphan disease as experienced in a developing or
under-resourced medical environment.

The documentation of the nature of the impact of PVD on the
local population remains fundamental in addressing unmet needs.
To this end, the growth of a local registry has continued with two
centres reporting consistently. Each of these centres provides
dedicated care to more than 50 incident patients a year. This
provides some insight as to what is being done at both state level
and in the private sector.

Education is fundamental to improve care and maintain
momentum. The regional Task Force remains committed to this
goal. Progress is being made towards holding a local PVD meeting
with the support of global PVRI members, to whom we are
indebted to for their support, interest and understanding. The
provision of care at times can be all consuming to the detriment
of other commitments.

Supporting the
planned PVRI
meeting for 2019 is
a new collaboration
formed with a lay
advocacy group under
the guidance of the
Jenna Lowe Trust. Jenna
Lowe was a remarkable young 20-year-old woman with PAH, who
during her short-life had a huge impact on patients with PAH and
their families. She not only increased awareness of PVD, but her
influence extended into the transplant arena, where she managed
to substantially increase awareness of organ donation and local
organ donation rates among young adults. Sadly, Jenna Lowe
succumbed to complications arising from a lung transplant. Her
equally remarkable parents, Gabi and Stuart Lowe, are continuing
in the pursuit of Jenna’s goals to increase awareness of PAH, to
improve access to advanced medical therapy and to increase
organ donation rates among young adults in Southern Africa.
Our Task Force is actively supportive and is very enthusiastic at
the  opportunity to partner with the Jenna Lowe Trust in the
organisation of a PVRI meeting in 2019 in South Africa, with
substantial input from the Trust as well as other emerging lay
advocacy groups.

Thus our collective aims for 2019 are:
• On-going growth in numbers and expertise of local PVRI

members.

• Establishing a more coherent and collaborative approach of the
local PVRI.

• Cementing of established links with local lay organisations.

• Maintaining and strengthening local links with the global PVRI
leadership.

• Expanding of the  well-established local PH Registry into two
centres which will provide accurate data regarding local PH
needs to the PVRI leadership.

• Holding a local PVD meeting, with global PVRI assistance, in
order to inject enthusiasm and expertise into the local medical
community providing care for patients with PVD.

• Expanding the reach of the PVRI throughout Southern Africa
through collaboration.
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AFTERnOOn SESSIOn

15:15pm - 15:45pm

Afternoon Break

15:45pm - 15:00pm

Breakout Sessions

• (Track 1) RHC in Adults – Workshop
Speakers: Stephan Rosenkranz & David Chew

• (Track 2) PAH - CHD: Diagnostic & Management Workshop
Speakers: Geetha Kandavello & Tri Ho

• (Track 3) nurses Role in PH Treatment

• Role of nurse for patients at different disease stage
Speaker: norazlina Razali

• Multidisciplinary management, care and resources to support
the person with Pulmonary Hypertension
Speaker : Aidila Ismail

18:30pm 

Dinner

SUNDAY 12 AUGUST 

MORnInG SESSIOn

09:00am - 09:45am

Symposium 3

Clinical Approach in Management of PAH – CTD Patients
Chair: Ratanavadee nanagara

09:00am - 09:20am

Diagnostic Challenges/Screening
Speaker: Burabha Pussathamma

09:20am - 09:35am

Evidence based Treatment approach
Speaker: Edgar Tay

09:35am - 09:45am

Q&A

09:45am - 10:45am

Symposium 4

Local Research in PAH from Across The Region
Co- Chairs: Stephan Rosenkranz, James Yip & Kritvikrom
Durongpisitkul
(15 mins session + 5 mins Q&A each)

09:45am - 10:05am

Right atrial function in pulmonary artery hypertension
Speaker: Zhong Liang

10:05am - 10:25am

Screening for PAH in CTD patients
Speaker: David Siu

10:25am - 10:45am

Midterm follow up after closing the defect in severe pulmonary
arterial hypertension associated with congenital heart diseases:
a cohort of 30 patients
Speaker: Ly nguyen

10:45am - 11:00am

Morning Break

11:00am - 12:00 noon

Symposium 5

Clinical outlook in PH Management
Chairs: James Yip & David Chew
(15 mins session + 5 mins Q&A each)

11:00am - 11:20am

CTEPH Management- Current & future
by David Chew

11:20am - 11:40am

PH secondary to LHD
by Minh Pham

11:40am - 12:00 noon

Registry: Opportunity for data generation
by Burabha Pussathamma

12:00 noon - 12:10pm

Summary: Key Learnings from the Forum ( Day 1 & 2)
Speakers: Geetha Kandavello & Tan Ju Le

12:10pm - 12:20pm

Conclusion of the forum
Speaker: Kritvikrom Durongpisitkul

12:20pm

Lunch & Departures
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PVRI Exercise Report 2018
David Systrom

Mission of Task Force

Develop guidelines for:

• Definition of exercise pulmonary hypertension (ePH)

• Standardised cardiopulmonary exercise test administration,
data collection and reporting

• Deep phenotyping of ePH

Members: 13

What has been achieved over the years, in particular
updates during 2018 

The Task Force membership agreed on a broad framework of a
consensus statement on exercise pulmonary hypertension as
a disease. The document outline is as follows:

• ePH is associated with exertional intolerance

• ePH substantively affects exercise tolerance through
decreases in oxygen delivery and its peripheral utilisation

• The earliest manifestations of PH are revealed through invasive
cardiopulmonary exercise testing, including changes in
pulmonary vascular compliance, distensibility and RV:PV
uncoupling

• Transpulmonary flux of biomarkers suggest ePH is associated
with an early vasculopathy

• Event free survival is reduced and untreated ePH

• Treatment of ePH with pulmonary vasodilators improves
symptoms, exercise capacity and long-term outcome

We have published data which has:

• Demonstrated dynamic RV/pulmonary vascular uncoupling by
iCPET in obesity1

• Developed an iCPET survival predictive model based on
network biology2

• Described deleterious effects on whole body exercise
(systemic O2 extraction) during treatment of ePH3

• Related exercise PVR response to long term survival in
Group 2 PH4

Goals/Aims for 2019 

• Deep phenotyping of ePH, including imaging and
transpulmonary flux of biomarkers (metabolomics, proteomics,
transcriptomics and coagulomics)

• Further research into dynamic RV/pulmonary vascular
uncoupling to exercise performance and long-term outcome

• Publication of a high impact review of ePH

References
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arterial uncoupling and impaired contractile reserve in obese
patients with unexplained exercise intolerance. Eur J Appl
Physiol. 2018 Jul;118(7):1415-1426. doi: 10.1007/s00421-018
-3873-4. Epub 2018 Apr 30. PubMed PMID: 29713818;
PubMed Central PMCID: PMC6028899. 
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Kovacs G, Systrom DM, Maron BA. network Analysis to Risk
Stratify Patients With Exercise Intolerance. Circ Res. 2018 Mar
16;122(6):864-876. doi: 10.1161/CIRCRESAHA.117.312482.
Epub 2018 Feb 5. PubMed PMID: 29437835; PubMed Central
PMCID: PMC5924425. 
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This year‘s meeting was the 5th since the first Leh
symposium in 2010 in Leh, Ladakh, India. The
conference was very well organised and chaired by
Drs Max Gassmann, Norbert Weissmann and
Emilio Herrera, assisted by Nuria Fabregas Bregolat.
The organisers arranged an excellent and balanced
scientific programme, as well as unique social events
including the visit of ALMA -- currently the largest radio
telescope observatory in the world at the Chajnantor
Plateau in the Atacama Desert.

The symposium offered a broad insight into different high-altitude
research fields, eg pulmonary hypertension and chronic, as well as
acute mountain sickness. 50 researchers representing 13 different
countries from South and north America, as well as Europe,
attended the conference. We had the opportunity to listen to 32
exciting talks and to discuss 15 excellent posters. Furthermore,
three posters were chosen for a short oral presentation. In this
report we summarise, from our personal point of view and our
memories, the science presented in its various forms at the
meeting. Of course, it is almost impossible to give full credit to all
the excellent presentations and we apologise if some attendees
work is underrepresented in our report, which is by no means a
reflection of scientific quality or importance.

Sunday 4 March 2018
The conference was opened in the evening by the three
organisers, Max Gassmann, norbert Weissmann and Emilio
Herrera. The welcoming remarks were followed by an excellent
keynote lecture from Lan Zhao, who presented an update on the
current Tibet research programme, focusing on the difference
between developing pulmonary hypertension in Han Chinese
and inTibetans at high altitude.

The evening ended after a jovial welcome dinner, where
everybody had the opportunity to taste the local drink (Pisco sour)
and food (Ceviche).

Monday 5 March 2018
The first session was on pulmonary vasoconstriction chaired by Erik
Swenson. The first speaker, norbert Weissmann, gave an excellent
presentation about the regulation of pulmonary vasoconstriction
(HPV) to redirect local blood perfusion from poorly to well-
ventilated areas of the lung. He introduced two currently discussed
hypotheses that increased or decreased mitochondrial reactive
oxygen species regulate HPV. His data showed that HPV is induced
by mitochondrial hyperpolarisation and the release of mitochondrial
superoxide that ultimately depolarises the membrane of pulmonary
arterial smooth muscle cells. Lan Zhao discussed the role of the
hypoxia-sensitive zinc transporter ZIP12 in remodelled pulmonary
vessels of animals and patients as the major regulator in pulmonary
hypertension and showed us that targeting ZIP12 induces
resistance to pulmonary hypertension. The session was closed by
Mauricio Henriquez, who used lung slices to microscopically study
the contractibility of small intrapulmonary veins in the presence of
purine nucleotides, which are frequently elevated in certain
pulmonary diseases. The contribution of vein contraction to
pulmonary arterial hypertension (PAH) has been controversially
discussed and Dr Henriquez showed us that venous contraction
increased more by ATP, UTP and UDP treatment in rats with PAH
when compared to healthy rats involving the purinergic receptors
P2Y4 and P2Y14.

PVRI High Altitude Report 2018
Max Gassmann, norbert Weissmann & Emilio Herrera
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The theme of the second session was Blood at high altitude,
chaired by Joachim Fandrey. The first speaker was Josef Prchal
with a talk on Hypoxia, Erythropoiesis and Tibetan Evolutionary
Adaption. He started off with an excellent overview of the cellular
response to normoxia and hypoxia and subsequently introduced us
to hypoxia-induced polycythemia and the protection from it in
evolutionary high altitude- adapted Tibetans. He identified several
Tibetan-enriched haplotypes, including EGLn1 and EPAS1, that
contribute to polycythemia protection. These genotypes, however,
seem to be not sufficient to explain the full polycythemia protection.
Martina Muckenthaler discussed the role of excessive iron
accumulation in pulmonary diseases and introduced her mouse
model with a point mutation in the murine ferroportin gene. The
ferroportin mutation causes hereditary haemochromatosis type 4
with increased iron levels in various tissues, including alveolar
macrophages, epithelial cells of conductive airways, lung
parenchyma and vascular smooth muscle cells. Iron accumulation
causes oxidative stress and decreases both total lung capacity and
blood oxygen saturation, as well as renders lung tissue more
susceptible to inflammation and immune cell invasion. Max
Gassmann finished the session with a presentation on human
haemoglobin (Hb) and haematocrit values at varying altitudes.
Approached by the World Health Organisation (WHO), he and his
colleagues performed a meta-analysis on haemoglobin and
haematocrit values at high altitude to revise the currently accepted
standard haematological parameters at varying altitudes. He
furthermore showed, by analysing the blood values of about 80,000
Swiss soldiers, that elevation lower than 1,500m above sea level
(asl) influences Hb levels in men. He could show that Hb levels
significantly increase with every 300 metres of increasing
altitude.

After the lunch break Martina Muckenthaler chaired the 3rd
session on lung at high altitude. Julián Aragonés discussed the role
of HIF2∂ in airway response to oxygen fluctuation. He showed us
that the HIF2∂ -mTORC1 pathway promotes tumor proliferation
via SLC7A5 but also takes place in hypoxic lungs – especially in the
bronchial epithelium where high levels of HIF2∂ induce a marked
proliferation. He further emphasized the central role of HIF2 ? in
bronchial epithelium biology by showing that HIF2∂ also controls
the expression of RELM∂ and ß, which were previously considered
to be bronchial epithelial growth factors. Heimo Mairbäurl
discussed the question whether the aggravation of pulmonary
vasoconstriction is caused by impaired clearance of alveolar fluids
(high altitude pulmonary edema; HAPE) and the resulting

impaired oxygen diffusion. He reported that both LPS and the
alveolar fluid na-reabsorption inhibitor increased lung water and
decreased arterial oxygen saturation. Observing an associated
increase in right ventricular systolic pressure, he concluded that
poor high-altitude tolerance might be associated with impaired
alveolar reabsorption and epithelial ion transport. Irwin Reiss
chaired the following session Disease and therapy at high altitude
and Ricardo Amaru led with his presentation on the
characterisation of erythrocytosis in chronic mountain sickness
(CMS) of Andean highlanders living in La Paz (3,600m asl) and El
Alto (4,000m asl). Among other clinical characteristics, he reported
that Aymara highlanders suffering from CMS display normal
erythropoietin serum levels but increased erythropoietin sensitivity
of BFU-Es. Thomas Haider talked about adaptation and
maladaptation at high altitude, focusing on the role of aquaporin 1
(AQP1) in pulmonary hypertension. He showed that the inhibition
of AQP1 by Acetazolamide and by an in vivo knock down strategy
(gapmers) reduces right ventricular pressure in hypoxia-exposed
mice. His work suggests that aquaporins might be promising
therapeutic targets for hypoxia-related diseases. Martin Burtscher
gave a very interesting presentation on placebo and nocebo effects
in high-altitude headache as the first symptom of acute mountain
sickness (AMS). He further discussed the work of Benedetti and
colleagues and showed us that the cyclooxygenase pathway is
modulated during acute high-altitude exposure by both nocebo and
placebo. Interestingly, he reported that preconditioning with
oxygen or aspirin as a positive stimulus improves the ‘success rate’
of subsequent placebo administration. Martin Burtscher’s talk
was followed by the poster session that nicely closed this day.

Tuesday 6 March 2018
A highlight of the conference was the social event. Emilio Herrera
organised a fantastic visit to the Atacama Large Millimeter/
submillimeter Array (ALMA) Observatory that analyses the
universe beyond the visible range of light in the millimetric and
submillimetric part of the spectrum. After safety instructions and a
medical check at the base station (around 2,900m asl), we were
brought to the currently largest radio telescope worldwide at the
Chajnantor Plateau (5,000 meter above sea level). Whereas the
ALMA staff and our bus driver were supplied with oxygen, the
conference members were able to experience the full impact of
high altitude. For a few of us, it was the first time at such an altitude
and the unique chance to actually feel what we are usually just
studying and talking about. needless to say, this was a wonderful
and unique experience and we, the authors, would like to express 
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our gratitude to Emilio Herrera and the ALMA Observatory for
making it happen.

After our return to San Pedro de Atacama we finished the day with a
short presentation of selected posters. Despite being tired or
having headaches from our aforementioned high altitude
experience, we listened to three excellent presentations. Felipe
Beñaldo presented his data on cinaciguat and atrial natriuretic
protein treatment in pulmonary hypertensive lambs at high altitude
and nicely showed us that both compounds could be effective drugs
to treat pulmonary hypertension. Rocio San Martin and Eduardo
Peña presented the poster of Karem Arriaza on Zinc
supplementation in chronically hypoxia-exposed rats, which results
in increased right ventricular hypertrophy. nuria Fabregas closed
the day with her poster presentation on iron deficiency and
erythropoietin insensitivity in a mouse model of anemia of cancer.

Wednesday 7 March 2018
The first session of the morning, chaired by Emilio Herrera, was on
Perinatology and Children at High Altitude. Irwin Reiss discussed
the adaptive processes of the placenta during pregnancy at high
altitude and the consequences in neonatal microcirculation. Using
an ex-vivo placental model, he demonstrated that in preeclamptic
placentas, the nitric oxide (nO)-mediated vasodilatation of the
foetoplacental circulation is impaired, due in part to upregulation of
phosphodiesterases (PDEs). Additionally, he showed that neonates,
in whom foetal development occurred at high altitude, total vessel
density was significantly higher than neonates at sea level, 

suggesting an adaptive foetal strategy to cope with hypoxia. Anibal
Llanos continued the session addressing neonatal pulmonary
hypertension at high altitude and proposed an alternative treatment
to nO. He proposed that soluble guanylyl cyclase (sGC) enzymatic
function is reduced by hypoxia and showed in neonatal lambs born
in Putre Research Station, InCAS (3,600 m asl), that the use of a
drug to activate oxidized sGC can reduce pulmonary arterial

pressure (mPAP) and pulmonary vascular resistance (PVR) in
response to acute episodes of superimposed hypoxia. Finally, a
video sent by Gabriel Diaz, who was being awarded by the
Colombian Society of Cardiology and therefore unable to attend
the meeting, emphasised the mistake of extrapolating studies from
pulmonary hypertension at sea level to explain pulmonary
hypertension caused by hypobaric hypoxia; mainly due to the fact
that pulmonary hypertension in hypobaric hypoxia has another
epidemiology, varying in frequency, age onset, and pulmonary
vascular reactivity and remodelling in response to oxygen.

The second morning session, chaired by Irwin Reiss, was devoted
to metabolism at high altitude. Daniel Martin and Helen McKenna
presented a fantastic translational study in which they compared
the adaptive changes occurring within the mitochondrial-
microcirculatory unit in Himalayan Sherpas ascending to 5,300m
asl with the changes occurring in patients at different time-points
during critical illness. This comparative approach provided a new
framework in which the successful adaptation in Sherpas to
hypoxic stress could represent therapeutic targets in critically ill
patients. Patricia Siques discussed how an altered metabolic
condition, such as obesity and overweight, can impair a proper
acclimatization to high altitude, leading to a higher risk of high-
altitude diseases such as acute mountain sickness and high
pulmonary artery hypertension.

The afternoon seminars started with a session, chaired by Paul
Schumacker, dedicated to cancer and chemosensitivity at high
altitude. Markus Thiersch presented his work in which he
evaluated the effect of high altitude on cancer progression and
mortality. He showed, in a mouse model of lung cancer, that
exposure to high altitude did not suppress tumor growth per se but
ameliorated cancer-associated comorbidities, including anemia
and hepatomegaly-associated increased serum bile acid levels. Till
Acker addressed the importance of tumor microenvironments for
the process of invasion and metastasis and showed us that prolyl
hydroxylase domain protein 3 (PHD3) is a key sensor of
environmental stress signals, such as hypoxia, controlling tumour
growth and metastasis. Finally, Jorge Soliz updated his work on
carotid body chemosensitivity to hypoxia and hypercapnia. He
showed in ex vivo carotid body preparations, how erythropoietin
can have an ‘hormetic’ modulation of the carotid sinus nerve activity
(CSnA) to hypoxia and hypercapnia either increasing the CSnA
when applied at low concentrations (<0.5U/ml), or decreasing
CSnA when applied in high concentrations (>2U/ml) mostly due to
an increase in the capacity of endothelial cells to produce nO
which then acts as an inhibitor. Understanding how Epo controls
the carotid body’s chemo- response to hypoxia and hypercapnia,
give new insights to understanding respiratory disorders occurring
at high altitude.

The second afternoon session was chaired by Daniel Martin,
with the theme Sensing and Signalling hypoxia. Paul Schumacker
presented his outstanding work in which he addressed the
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important role of mitochondrial ROS signals in response to cellular
hypoxic stress. With the use of sensors of thiol redox status (roGFP)
to assess redox signalling; genetic deletion of the Rieske iron-sulfur
protein (RISP) and pharmacological interventions to perturb
mitochondrial electron transport function in pulmonary artery
smooth muscle and endothelium, he was able to show how altered
mitochondrial signals trigger the development of hypoxia-induced
pulmonary hypertension. Serge Adnot continued the topic with
another aspect in the pathology of pulmonary hypertension: cell
senescence. In animal models of pulmonary hypertension, his group
showed that inducing cell senescence could prevent and reverse
the pathology. However, senescence occurs also in pulmonary
vessels during aging or in chronic lung diseases. Therefore, in their
current work, they decipher the role played by senescent cells in
young versus old mice exposed to chronic hypoxia.

Thursday 8 March 2018
The last day opened with a morning session chaired by Vincent
Joseph on The Heart at High Altitude. Marco Maggiorini gave a
great overview on heart-lung interactions at high altitude. He
explained how changes in the pulmonary artery pressure caused
by high altitude can lead to an enlargement of the heart right
ventricle with a preserved function. However, when acclimatisation
fails, pulmonary hypertension occurs within the first days of
exposure and that can lead to congestive heart failure within weeks.
Emilio Herrera then gave an enriched presentation on animal
models for studying cardiopulmonary effects of hypobaric hypoxia.
He reviewed, from the Tibetan yak to the Andean camelids, the
main adaptations selected by this species to survive in their
extraordinary environments. He highlighted the pros and cons in
the use of each animal model and summarised the main discoveries
and potential treatments achieved to attenuate high-altitude
cardiopulmonary complications. Julio Brito presented data on right
cardiac circuitry changes and pulmonary hypertension after long
term high altitude intermittent exposure. He mainly reported that
in subjects exposed to high altitude intermittently, mostly due to
work, a high prevalence of mild pulmonary hypertension was
observed.

The second morning session, chaired by Julio Brito, was on the
stress effects of Ascending to High Altitude. The first talk was given
by Edith Schneider Gasser who exposed the changes in brain
microvasculature, neuronal survival and cognition caused by
chronic hypoxic stress after ascent to high altitude. Ascent to high
altitude in Long-Evan rats caused a loss of spatial and visual
memory and increased neuronal apoptosis. When animals were
housed in an enriched environment that allowed them to explore
and exercise, angiogenesis and neurogenesis were enhanced;
neuronal apoptosis was reduced, and memory was recovered.
When VEGF signalling was inhibited, memory recovery at high
altitude was not possible, addressing the pivotal role of
angiogenesis in the brain adaptation to high altitude. Erik Swenson
reported that although at high altitude the cerebral blood flow
increases, the consumption of oxygen can decrease and alterations
in the blood brain barrier may lead to cerebral oedema. Also, the
kidney becomes hypoxic at high altitude, having many mechanisms
to maintain the renal function. Increased diuresis appears to be
driven by renal blood flow and tubular function, which may be
partially activated by sympathetic activation. Also, peripheral
chemoreceptor-mediated signalling to the brain can control the
renal function via an unknown efferent pathway. Sergio Muñoz
presented a project aiming to evaluate the health of workers
exposed to intermittent high altitude. He compared the health
status of workers at different altitudes and showed a marked
effect of high altitude on sleep disturbance, hypertension and
acute mountain sickness.

The last session of the meeting after lunch, chaired by Till Acker,
was on Sleep, Exercise and Inflammation at High Altitude. Vincent
Joseph discussed his new work on mitochondrial dysfunction in a
model of sleep apnea. He showed that in ovariectomiszed female
rats exposed to intermittent hypoxia (a model of apnea), estradiol
supplementation could protect against hypertension and reduced
brain oxidative stress. Intermittent hypoxia causes a dysfunction          

in mitochondrial respiration that could be prevented by agonist of
∂ and ß estradiol receptors. His findings led him to conclude that
sleep apnea after menopause is linked to a mitochondrial
dysfunction, which can be prevented with estradiol. Joachim
Fandrey gave an extremely interesting presentation evaluating the
role of HIF in myeloid and dendritic cells function and immune
response during the pathogenesis of inflammatory bowel disease,
in particular colitis. His group showed that HIF-1 signalling is
essential for myeloid cells life span and function as well as dendritic
cell activation and maturation during inflammation. In addition,
the role of HIF-1∂ in macrophage function during acute retroviral
infection was evaluated with the use of myeloid cell-specific HIF-1∂
knockout mice. They could show that in HIF-1∂-deficient
macrophages, invasion after viral infection was impaired. This work
highlighted the importance of HIF-1 signaling in white blood cells
in response to inflammation.

During Fandrey’s talk, the earth vibrated! At 13:41, we
experienced a 5.0 magnitude earthquake with its epicentre around
80km west from San Pedro de Atacama. Most of us had never felt
an earthquake before but after some time of recovery and
understanding the meaning of being in a volcanic area, we could
continue to listen. Hans Hoppeler gave the last talk of the meeting
in which he explained the limitations of genetic approaches to
address VO2max trainability in endurance sports. Although it is
proposed that key determinant of VO2max and trainability are
regulated by complex transcriptomic networks consisting of a
multitude of interacting proteins, the knowledge of physiological
properties of the individual proteins is not sufficient condition for
understanding sedentary VO2max and its trainability.

After the closing remarks of the meeting given by Max Gassmann,
we visited the El Valle de la Luna (Valley of the Moon), located
13km west of San Pedro de Atacama, in the desert. We were
amazed with the various stone and sand formations, which have
been carved by wind and water and the range of color and texture
that look somewhat similar to the surface of the moon. We also
went to El Mirador to see the glowing red light illuminating the
snow and clouds above the volcanos at sunset. That evening we
gathered for the last time at dinner. The modest restaurant offered
us once again the traditional drink Pisco sour and very well-
prepared dishes bringing the meeting to a formal end. We will all
have a fond memory of this meeting.

The organisers and all participants kindly thank the kind
contribution of our sponsor PVRI.
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Achievements in 2018

• The PVRI Imaging Task Force continues to grow with
membership from different communities, including clinical,
imaging, physics and modelling backgrounds. In 2018, a number
of world leading experts from the Radiology community were
welcomed. The group now encompasses a worldwide
membership.

• The first dedicated PVRI Imaging Symposium was held in
Singapore in 2018. There were over 30 attendees, including
new members to the group. Presenters came from Europe,
USA and Asia-Pacific region. 

• Following enthusiasm generated at the first Imaging
Symposium, the plan is to establish an annual Imaging Task
Force as a pre-Congress meeting. All speakers are confirmed
for the second Imaging Symposium which will be held in
Barcelona in 2019. The agenda will include an overview of state
of the art imaging in pulmonary hypertension, imaging
approaches in pulmonary embolism, real world challenges and
future perspectives (including imaging of vessels, the clinical
use of complex measures and the use of artificial intelligence
approaches).

• A comprehensive position statement is at a final draft stage
and although submission date has been delayed, it is expected
to be submitted in the first quarter of 2019. The group is also
working on developing a diagnostic algorithm.

5 year strategy 2017-2022

Phase 1

To complete a comprehensive PVRI position statement on
‘Imaging and Pulmonary Hypertension’ bringing together experts
from different backgrounds. It is expected to act as a springboard
for further collaborations. The position statement is a
comprehensive document including:

• An overview of the current pulmonary hypertension landscape
and the potential role for imaging

• A review of established and emerging imaging modalities

• Sections covering clinical challenges, radiology controversies,
technical aspects, sharing and harmonisation of imaging
protocols

• Diagnostic and follow-up algorithms, (state of the art and
approaches based on imaging availability)

Phase 2

• Develop a web-based presence to signpost the reader to
various imaging aspects in addition to developing a number of
interactive illustrative imaging cases covering common
scenarios and grey cases

• Understand more about current approaches to imaging within
the pulmonary hypertension community and work towards
developing harmonisation of imaging protocols

• Develop a workstream to look at current and emerging
imaging modalities and their application to improving
understanding of disease mechanisms and the role of imaging
in the evaluation of novel therapies

Phase 3

• Roll out of centres of pulmonary vascular imaging excellence

Goals for 2019-2020

• Complete Phase 1 of the five year strategy, specifically to have
submitted the PVRI Position Statement on Imaging and
Pulmonary Hypertension

• Aim to have a web-based imaging site up and running by end
of January 2020

• Explore imaging practice worldwide by conducting and
auditing of current approaches within the PVRI community

• Identify priority work streams from the PVRI meeting in
Barcelona

PVRI Imaging Report 2018
David Kiely, Andrew Peacock & Andy Swift
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PVRI Innovative Drug Development
Initiative (IDDI) Report 2018
Peter Fernandes, Sylvia Nikkho & Paul Corris

The Pharma Task Force was established in January 2017 and
has made an energetic start under the leadership of Sylvia
Nikkho (Bayer), Peter Fernandes (Bellerophon) and Paul
Corris (PVRI). 

It is a vibrant discussion forum which addresses much needed
questions surrounding the future of trials comprising novel
drugs. Since its establishment, it has developed a good rapport
with regulatory bodies, such as the European Medicines
Agency (EMA) in Europe and the Food & Drug Administration
(FDA) in the United States.

The Task Force has established three workstreams - endpoints,
clinical trial design, biomarkers - which are interlinked and
mutually supportive.

Thanks to the dedication of the leaders, the Pharma Task
Force has gained momentum and strength, which has led the
PVRI to embed it within its four strategic backbone initiatives.
To that effect, and to better reflect its purpose and activities,
the Task Force was renamed the Innovative Drug
Development Initiative (IDDI).

The three IDDI workstreams, each led by an academic and a
pharma representative, are:

1 Clinical Trial Endpoints led by:
// Olivier Sitbon (University Paris-Sud, France)

// Sylvia Nikkho (Bayer, Germany)

2 Clinical Trial Design led by:
// Jim White (University of Rochester, USA)

// Peter Fernandes (Bellerophon, USA)

3 Biomarkers led by:
// Anna Hemnes (Vanderbilt University, USA)

// Lawrence Zisman (Gossamer Bio, USA)

Activities during 2018

Face-to-face meetings were held throughout the year. These
were well attended with over 20 representatives from academia,
patient organisations, regulatory agencies and the pharma
industry at each meeting. Presentations and stimulating discussions
were held at each of the following:

• January: PVRI Annual World Congress, Singapore

• July: PVRI Drug Discovery & Development Symposium, 
Bethesda, USA

• September: ERS Conference, Paris, France.

In addition, regular telephone conference calls were held
throughout the year.

PVRI IDDI Structure

Jim White
University of
Rochester, 

USA

Peter Fernandes
Bellerophon, 

USA

Peter Fernandes
Bellerophon,

USA

Paul Corris
Newcastle University,

UK

Olivier Sitbon
University Paris-Sud,

France

Sylvia Nikkho
Bayer, 

Germany

Sylvia Nikkho
Bayer,

Germany

Anna Hemnes
Vanderbilt
University, 

USA

Lawrence Zisman
Gossamer Bio,

USA

CLINICAL TRIAL DESIGN CLINICAL TRIAL ENDPOINTS

Workstream Leads

PVRI IDDI Leaders

BIOMARKERS

Clinical Trial Endpoints Workstream

Clinical Trial Design Workstream

Explore requirements for a potential novel clinical endpoint
including patient’s perspective

Complimentary analysis of components of risk scores,
evaluation of their weights using available databases

Evaluation of risk scores used in registries/post-hoc
clinical trial analyses

Evaluation of composite endpoints used in clinical trials

Evaluation of established endpoints

2019

2018

2017

Clinically 
Relevant

Impacted by
Treatment

Potential 
Novel 

Endpoint

Group Discussion 
• Challenges with imaging endpoints: 
• Availability of technology cross
investigational sites 

• Standardisation of methodologies

Next Steps
• Identify and evaluate imaging
technologies available for Phase 2/3
based on predefined criteria

• Understand approach to validating
against clinical endpoints

Phase 2 a/b: FRI Imaging for 
POC & Dose Ranging

Phase 3: Randomised Withdrawal 
Studies (RWS & DRAW)

Phase 2b/3:
Adaptive Study Designs

Group Discussion 
• RWS an acceptable design for P3 study
by FDA, recent acceptance from EU
World Congress (Nice, 2018)

• Challenges with clinicians adoption,
and patient/caregiver acceptance
and education

• New study design - Dose ranging
adaptive randomised withdrawal
(DRAW) 

Next Steps
• Patient/caregiver outreach to
understand key reservations in adoption

• PHA Podcast - clinician to clinician

Group Discussion 
• Innovative approach for streamlining
clinical development in Phase 2/3

• Examples of success and failures
• Assessment of retention prior to cross
over design 

• Conditional power to inform on
efficacy or futility 

• Sample size re-estimation to inform on
parallel vs adaptive design 

Next Steps
• Draft guidelines / recommendations
on adaptive trial designs for use in
PAH in Phase 2/3

Clinical Trial Endpoints Workstream

Under the leadership of Olivier and Sylvia, discussions focused on the potential role of utilising risk scores as an endpoint in trials. Valuable
input was provided by the group of Raymond Benza on new developments in machine learning via the Pulmonary Hypertension Outcome
Risks Assessments (PHORA) project, which applies data to refine risk using a Bayesian statistical approach. 

The workstream continues to assess already established and used composite endpoints in clinical trials. It is anticipated that discussions will
continue relating to the choice of risk score in endpoints for both phase 2 and 3 trials with a presentation to be made at the PVRI Annual
World Congress in Barcelona in January 2019 and at the PVRI Drug Discovery & Development Symposium, in Paris on 1-2 July 2019.

Clinical Trial Design Workstream

Under the leadership of Jim and Peter, three main topics were discussed during the year. 

Future activities will focus on the role of innovative trial design, including the use of better stratification of patients at trial enrolment.
Furthermore, enrichment strategies and an adaptive approach to trial design and withdrawal studies will be explored. The group is also
working on a position paper, which will be published in collaboration with the other workstreams.
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Biomarkers Workstream

Under the leadership of Anna and Lawrence, this workstream
explores the rapidly developing scientific area. A kick-off
meeting took place in August to consider the challenges of both
clinical trial design and novel surrogate endpoints in phase
2 studies of anti-proliferative approaches.

Work continues on the following topics:
• Biomarkers predicted to play a more prominent role in

future clinical trials

• Enrichment strategies: use in adaptive trial designs

• Surrogate Endpoints

• Repurposing

• Work product of Biomarker Group

• Integrate recommendations with Clinical Trials Endpoints
working group

• Position paper: state the issues without necessarily
resolving them 

• Play a role in resource sharing

• Planned next steps: 

• Regular telephone conferences

• Presentation of (interim) results at the PVRI Drug Discovery
& Development Symposium, which will take place in Paris,
France, on 1-2 July 2019. 

Objectives for 2019

The goal of the IDDI for the next year is to give a presentation
at  the PVRI Drug Discovery & Development Symposium,
summarising the output of each workstream. Subsequently,
we aim to publish a position paper, including sections of all three
workstreams in Pulmonary Circulation.

A note of thanks from the PVRI

We would like to express our sincere thanks to the dedicated
leaders and all members of the IDDI. We greatly appreciate
the support from all Roundtable members, who are part of
the IDDI.

The PVRI delegates were touched by the Rand Family and their inspiring music ‘Breathless on Broadway’, which illustrated what it was like for patients and
their family who suffer from pulmonary hypertensions. This musical interlude was organised by Peter Fernandes (co-chair of the IDDI) during the IDDI
meeting in Bethesda, July 2018. 

PVRI Paediatric & Congenital
Heart Disease Report 2018
Maria Jesus del Cerro, Steven Abman & Shahin Moledina

Number of Members

Total members: 52

Mission

To improve knowledge, encourage research and optimise delivery
of clinical care of neonates, children and adolescents with
pulmonary vascular disease through:

• Facilitating the growth of networks for research and clinical
care between professionals from different medical specialties,
institutions and countries, especially in less privileged
communities

• Disseminating knowledge about the paediatric pulmonary
vascular phenotype in clinics caring for adults with pulmonary
vascular disease and facilitating smooth transition of childhood
survivors of pulmonary vascular disease to adult clinics

• Promoting concepts about the foetal and developmental origins
of pulmonary vascular disease, and the impact of early events on
risk and severity of childhood and adult disease

2018 Activities

• Paediatric & Congenital Heart Disease Task Force Meeting
during the PVRI Annual World Congress in Singapore 21-25th
January 2018.

• Get Together of the Paediatric & Congenital Heart Disease
Task Forcemembers during the World Congress on Pulmonary
Hypertension, held in Nice, 27 February- 1 March 2018.

• 11th International Conference on Neonatal & Childhood
Pulmonary Vascular Disease, 19-21 April 2018, San Francisco,
CA, USA, organised by Jeff Fineman.

• PPHNET Annual Meeting, held in San Francisco, 19 April 2018,
organised by Steven Abman.

• 8th Meeting of the Rehiped Registry, held in Madrid,
9 February 2018, organised by Maria Jesus del Cerro.

• 7th Meeting of the UK National Paediatric Pulmonary
Hypertension Network Meeting organised in London, by
Shahin Moledina, October 2018?

2018 Achievements

We welcomed new members to the Paediatric & Congenital
Heart Disease Task Force:

• Mohammed Ahmed (Cohen’s Children Hospital, New York,
USA) 

• Rolf Berger (University of Groningen, Netherlands) 

2019 Goals

• Hold the Annual Paediatric & Congenital Heart Disease Task
Force Meeting January, during the PVRI Annual World Congress
on PVD in Barcelona 30 January - 3 February 2019.

• Publish the results of the survey “Acute vasoreactivity test and
use of calcium channel blockers in idiopathic paediatric
pulmonary hypertension”, conducted among the members of the
PVRI Paediatric & Congenital Heart Disease Task Force and
PPHNET members.

• Collaborate in the organisation of the Third Latin Symposium on
Paediatric Pulmonary hypertension 2 - 5 May 2019, in Ciudad de
Mérida (México), organised by Humberto García Aguilar.

• Hold the 12th
International Conference
Neonatal & Childhood
Pulmonary Vascular
Disease, 7 - 9 March
2019, San Francisco,
CA, USA, organised by
Jeff Fineman.

• Hold the 9th Annual
Meeting of the
Spanish Registry on
Paediatric
Pulmonary
Hypertension, on 1
February 2019.
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PVRI Pre-Clinical & Molecular Science
Report 2018
Mandy MacLean

The PVRI 2018 World Congress was held in Singapore in January.  As every year the PVRI Pre-Clinical & Molecular
Science Task Force held a one-day Pre-Congress meeting. This year it brought together basic scientists and
clinicians to discuss “How to improve preclinical studies in PAH: Focus on reproducibility and research translation”.
Soni Savai Pullamsetti, Max Plank Institute Germany; Duncan Stewart, OHRI Ottawa, Canada and Sebastien Bonnet,
IUCPQ Quebec, Canada, were the organisers’.

The way that pre-clinical basic research experiments are carried
out and reported often leads to biased opinions and failure to
report negative data, which can affect the transition of the basic
research into clinical trials. This may hinder progress in
pulmonary hypertension, as pre-clinical research is necessary
to inform clinical trials. 

The symposium focused on identifying how we can enhance the
rigour of our published data such that it is reproducible, robust,
and transparent. This would further support PAH pre-clinical
research.

The symposium also provided discussion on how to:

• Use human PAH samples

• Better exploit cell culture data, and

• Use PAH animal models

and provided example of successful pre-clinical studies that led
to clinical trials. 

With an attendance of over 50 delegates and a total of 12 invited
worldwide speakers, the meeting was very successful and led to
numerous interesting discussions and challenging questions,
especially from young investigators. 

This hot topic has led several Task Force members to work
together in conceiving PAH pre-clinical research method
recommendations, some of which have recently been published
- Provencher et al Circulation Research 2018 - and will be further
published by the Manoj Lalu group, a dynamic young assistant
professor in Ottawa, currently working on designing multicentre
pre-clinical trials in PAH. 

Members: 10

Looking back at the past year 

Members of the Schistosomiasis Task Force had various activities
and publications relevant to the mission of the Task Force,
including (but not limited to):

New Collaborations

A new collaboration was formed with Ghazwan Butrous (University
of Kent, UK), Alistair Mathie (University of Kent, UK), Brian Graham
(University of Colorado, USA) and Ángel Luis Cogolludo Torralba
(Universidad Complutense, Spain) to study the effect of dual
infection with HIV and schistosomiasis, which is a common
problem in Africa. The plan is to use a humanised HIV mouse
sensitised and then challenged with S. mansoni eggs followed by
haemodynamic and immune assessments. As part of this new
collaboration, Dr Rahul Kumar and other collaborators were
invited to University of Kent, UK by Dr Ghazwan to discuss the
current progress and future work desired to accomplish the
project successfully. 

A new collaboration has been established by Dr Claudia Mickael
and Dr Brian Graham with Prof Dr Danilo Roman-Campos
Laboratório de CardioBiologia  Departamento de Biofísica Escola
Paulista de Medicina Universidade Federal de São Paulo/Brazil to
enable participation on the research project: The role of late sodium
current in the inherited and acquired cardiac arrhythmias: from the
biophysics properties to new therapeutic targets. 

Work presented at conferences/symposia

1 Oral presentation: Th2 inflammation activates TGF-ß to
cause Schistosoma mansoni induced pulmonary
hypertension. Claudia Mickael, Rahul Kumar, Biruk Kassa,
Linda Sanders, Daniel Hernandez- Saavedra, Dan Koyanagi,
Rubin Tuder, Brian B. Graham. 15th International Symposium
on Schistosomiasis, August 1-3, 2018 (SIRIUS) Copacabana,
Brazil.

2 Oral presentation: Th2 inflammation activates TGF-beta
causing Schistosoma mansoni induced pulmonary
hypertension. Claudia Mickael, Rahul Kumar, Biruk Kassa,
Linda Sanders, Daniel Hernandez-Saavedra , Dan Koyanagi ,
Rubin Tuder, Brian B. Graham. nternational Symposium on
Schistosomiasis, NIH, DC, Washington, 2018.

3 Poster presentation: CD4+ T Cells Are Necessary and Sufficient
for Th2 Inflammation in Schistosoma-PH. Rahul Kumar, Claudia
Mickael, Biruk Kassa, Linda Sanders, Dan Koyanagi, Scott
Freeman, Daniel Hernandez-Saavedra, Daniel Cano, Angel
Cogolludo, Amy S. McKee, Andrew Fontenot, Ghazwan Butrous,
Rubin M Tuder, Brian B Graham. ATS international conference,
San Diego, May 18–23, 2014, San Diego, Calofornia, USA.

4 Poster presentation: Paclitaxel Blocks Th2-Mediated TGF-ß
Activation in Schistosoma mansoni-Induced Pulmonary
Hypertension. Biruk Kassa, Rahul Kumar, Claudia Mickael,
Linda Sanders, Dan Koyanagi, Rubin Tuder, Brian B. Graham.
ATS international conference, San Diego, May 18–23, 2014,
San Diego, Calofornia, USA.4. 

Publications

1 Samokhin AO, Stephens T, Wertheim BM, Wang RS, Vargas SO,
Yung LM, Cao M, Brown M, Arons E, Dieffenbach PB, Fewell JG,
Matar M, Bowman FP, Haley KJ, Alba GA, Marino SM, Kumar R,
Rosas IO, Waxman AB, Oldham WM, Khanna D, Graham BB, Seo
S, Gladyshev VN, Yu PB, Fredenburgh LE, Loscalzo J, Leopold JA,
Maron MA. NEDD9 targets COL3A1 to promote endothelial
fibrosis and pulmonary arterial hypertension. Science
Translational Medicine 2018;10. pii: eaap7294. ) [PMID:
29899023]

2 Graham BB, Kumar R, Mickael C, Kassa B, Koyanagi D, Sanders L,
Zhang L, Perez M, Hernandez-Saavedra D, Valencia C, Dixon K,
Harral J, Loomis Z, Irwin D, Nemkov T, D’Alessandro A, Stenmark
KR, Tuder RM. Vascular Adaptation of the Right Ventricle in
Experimental Pulmonary Hypertension. Am J Respir Cell Mol
Biol. 2018 (in Press) [PMID: 29851508] 

3 Quality of life and quality-adjusted life years of chronic
schistosomiasis mansoni patients in Brazil in 2015. Nascimento
GL, Domingues ALC, Ximenes RAA, Itria A, Cruz LN, Oliveira
MRF. Trans R Soc Trop Med Hyg. 2018;112(5):238-244. [PMID:
29945168]

PVRI Schistosomiasis Report 2018
Rahul Kumar & Brian Graham

Several prominent international meetings, involving the pulmonary circulation, took place
in North America in 2018.

The parasitic
flatworm known as
schistosomes
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Why do we exist?
We exist to facilitate
collaboration between
the world’s leading
pulmonary vascular
professionals to push
the boundaries of
what’s possible in
medicine.

Our values
We value integrity and
independence.
Strengthening collaboration
and friendships that exist
within the organisation
maintains this connection
as we grow. 

Through global collaboration,
we make today’s work tomorrow’s

possibility.

Our thinking
Our members actively
inspire each other.
Adhering to our values
and celebrating our
community will always
be essential to our
progress.

What does collaboration
mean to us?
Collaboration is the
recognition of trust in
each other’s knowledge,
skills and commitment to
our community.

Our members
Our members range from
actively participating
post-doctoral students to
the world’s leading
scientists and clinicians.
This holistic perspective is
unique to us as an
organisation and one we
are most proud of.
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