PVR I
Pulmonary Vascular
Research Institute

Pulmonary Vascular
Research Institute
Annual Report
2021

PVRI Head Office
33 St George’s Place
Canterbury
Kent CT1 1UT
United Kingdom

PVRI
Pulmonary Vascular
Research Institute

Pulmonary Vascular Research Institute
Contents

Annual Report 2021

Report

Board of Trustees, Directors & Patrons

Review from the PVRI President 2021 // Werner Seeger

Chief Executive Ofﬁcer’s Report 2021 // Stephanie Barwick
International Scientiﬁc Meetings & Digital Webinar Series Reports

Webinar Series 2021 // Patricia Thistlethwaite, Stephen Rosenkranz, Sébastien Bonnet, Allan Lawrie,
Stylianos Orfanos, Rogerio Souza & Rebecca Vanderpool
2nd International Consortium for Genetic Studies in PAH 2021 // Nick Morrell
Special Project Reports

Page

04

08

10

18
26

Pulmonary Circulation Report 2021 // Jason Yuan & Anna Hemnes

28

Digital Clinic Report 2021 // Martin Johnson, Colin Church & Aaron Shefras

36

GoDeep Progress Report 2021 // Werner Seeger

PVRI Research Grant Award 2020-22 // Soni Savi-Pullamsetti & Werner Seeger
Disease & Speciality Task Force Reports

34
38

High Altitude Report (in collaboration with the Central Asia Task Force) 2021
// Talant Sooronbaev, Konrad Bloch, Silvia Ulrich, Michael Furian, Norbert Weissmann & Max Gassmann

46

Infection & Pulmonary Vascular Disease 2021 // Vinicio de Jesus Perez, Navneet Dhillon & Ghazwan Butrous

52

Pulmonary Hypertension Imaging 2021 // David Kiely, David Levin & Andy Swift

50

Innovative Drug Development Initiative (IDDI) 2021 // Paul Corris, Sylvia Nikkho, Mark Toshner,
Peter Fernandes & Raymond Benza

54

Paediatric & Congenital Heart Disease 2021 // Steven Abman, Shahin Moledina & Maria Jesus de Cerro
Regional Task Force Reports

Australia & New Zealand 2021 // Helen Whitford

60

64

China Report 2021 // Jun Wan, Cheng Hong, Peiran Yang & Zhengo Zhai

66

India 2021 // Prashant Bobhate & Qadar Pasha

72

Eastern Mediterranean & Saudi Arabia 2021 // Paul Hassoun & Abdullah Al-Dalaan

70

Iran 2021 // Farid Rashidi

80

South East Asia 2021 // James Yip, Tan Ju Le & Kris Dinarti

84

South America 2021 // Gabriel Diaz, Gustavo Heresi & Vinicio de Jesus Perez

82

03

PVRI
Pulmonary Vascular
Research Institute

PVRI
Board of
Trustees &
Directors
2021

Professor Paul Corris

Professor Werner Seeger

Professor Martin Wilkins

Newcastle University, UK

Justus-Liebig-University Giessen, Germany

Imperial College London, UK

Dr Stuart Rich

Sir Graham Wylie CBE

Chair of the Board

Northwestern University
Feinberg School of Medicine, USA

Professor Gérald Simonneau
Université Paris-Saclay, France

President 2020-22

The Sage Group Plc,
UK

Treasurer

Dr Paul Hassoun

Johns Hopkins University School of Medicine,
USA

Mrs Stephanie Barwick

Chief Executive Ofﬁcer & Company Secretary
UK

Our Patrons

Sir Magdi Yacoub

The Magdi Yacoub Institute, Heart Science Centre,
Hareﬁeld Hospital, UK

04

Professor Lucien Abenhaim

University of Paris, The School for Advanced Studies
in the Social Sciences in Paris, France
McGill University, Quebec, Canada

Professor Ghazwan Butrous
University of Kent, UK

05

PVRI Annual Report 2021

Shining a
SPOTLIGHT
on our

Living in a new digital world...

WORK
in a digital world

06

07

PVRI
Pulmonary Vascular
Research Institute

Review
from the
PVRI
President
2021

2021 has been a turbulent year due to the
worldwide COVID-19 pandemic and global
lockdowns. But, as is always the case, with
‘black clouds’ there follows a ‘silver lining’ and
this is what I want to focus on in my summary.
We have much to be proud of!
Webinars 2021
Our interactive webinar series of monthly live events has been a
huge success! I want to thank ﬁrstly our terriﬁc scientiﬁc
organisers, under the leadership of Patricia Thistlethwaite and
Stephan Rosenkranz, for planning such an excellent series of
stimulating and novel topics, debates and poster presentations.
Secondly, a big thanks to all our presenters. It is truly inspiring to
hear so many wonderful talks from our international community.
Congratulations to all the abstract presenters and a special thank
you also to the young scientists for summarising the sessions.
My thanks also to the PAH-ICON (The International Consortium
for Genetic Studies in Pulmonary Arterial Hypertension) group
under Nick Morrell’s leadership for including such stimulating
genomics webinars, and the IDDI leaders for presenting their
ﬁrst webinar on 5 May, which marked the celebration of
‘World Pulmonary Hypertension Day’. Martine Rothblatt’s talk
was truly inspiring and I was honoured to be part of the
moderating panel.
If you’ve missed a webinar, don’t worry. All webinars have been
recorded, so just log in to our website and make use of this
great resource.

Pulmonary Circulation Journal
2021 has seen many changes with the journal moving to a new
publisher, Wiley & Sons Ltd, and most importantly Anna Hemnes
taking over the reins from Nick Morrell as Chief Editor. There are
no words that could ever justify our thanks to Nick for his
immeasurable hard work and dedication to the journal. Together
with Jason Yuan, he’s been at the helm of the journal since its
beginning and transformed it into a publication of authority. Under
the joint leadership of Jason and Nick, the journal achieved its ﬁrst
impact factor in 2017 and is continuing to increase in reputation
and rank. Whilst we are sad to see Nick move onto greater things,
we are so grateful to Anna Hemnes for taking on the baton. Anna
is a phenomenal scientist who I personally hold in the highest
regard. We could not have wished for a more beﬁtting successor.
Welcome Anna and thank you Nick for all that you have done
for us!
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Worldwide collaboration with kindred medical
Initiative (IDDI). During 2021, the IDDI has extended
societies
its reach to 12 diverse workstreams, all of which are
chaired by an academic and pharma representative.
During 2021 the PVRI has forged many partnerships
I would like to thank Paul Corris for instigating the
and collaborations with other medical societies.
IDDI in 2018, which I regard as a truly novel
A notable achievement has been the signing of a
partnership of all disease stakeholders. I am inspired
Memorandum of Understanding (MoU) with the
and humbled by the ethos of this initiative where
American Heart Association (AHA). I am proud to
colleagues set aside their differences, but, in the true
announce that the AHA has agreed to launch the
spirit of the PVRI, focus on better outcomes through
PVRI’s Digital Clinic, our online learning course of
collaboration. Thank you to everyone who is involved
15 patient cases, on their e-learning platform and
in the IDDI and a heartfelt thanks to our Roundtable
promote it to all their members as a ‘best tool for
pharma members, whose support is so vital for us.
PH education’ aimed at cardiologists. Sincere thanks
to our colleagues from the AHA for enabling the talks,
Looking forward to 2022
our scientiﬁc leaders, Martin Johnson and Colin
A big ray of hope for 2022 is of course our Annual
Church, and everyone who has contributed to the
World Congress in Athens, Greece in June 2022.
content of the course. Of course, we wouldn’t be
I am conﬁdent that this meeting will happen and
anywhere if it was not for able PVRI staff, such as
that we will reunite in person for what will be a
Aaron Shefras (Head of Digital) and
glorious celebration. Please have a look
Michael Brown (Operations Director) who
at the fantastic scientiﬁc agenda, the
are ensuring the technology works. We are
great variety of planned sessions and the
hoping that the course will be live on the
We are very
stunning hotel and its location. With blue
AHA’s platform in early 2022.
proud of our
skies, the Mediterranean Sea and the
Furthermore, the PAH-ICON has agreed to
interactive
sounds of Greek music, this will be a
come under the umbrella of the PVRI and is
reunion of old and new friends that we
webinar series!
now a fully operating PVRI Task Force.
are all looking forward to. I hope that you
Thank you again to Nick Morrell for
will join us.
instigating the talks and making this
In closing, I hope you will agree with me that despite
happen. We are proud to have all our genomics
the ‘dark clouds’, PVRI has achieved so much. This
colleagues fully integrated into our society.
brings me to my ﬁnal words of thanks in recognition
Finally, a big thanks to colleagues from all our wider
of those who are mainly in the background, but we
associated partner networks for contributing to our
could not do without. A big thank you to our
society in so many ways, whether this is through joint
wonderful team of PVRI staff, who work tirelessly on
symposia, talks or moderations at our webinars, or
our behalf. Thank you to Stephanie, Michael, Aaron,
simply forging links. I would like to thank everyone for
Sophie, Katie and Andrea!
their partnerships and collaborations, which reﬂects
May you all stay protected, safe and well.
the spirit of the PVRI.
My best wishes and sincere thanks to everyone for
GoDeep meta-registry
their extraordinary support this year.
Despite international travel bans and lockdown
restrictions, we have made major progress in
extending our intercontinental meta-registry focusing
on deep phenotyping (GoDeep). We now have
10 PH centres involved which brings the total data
entries to 20,000. I would like to personally invite
every PH centre in the world to join. Please have a
look at our homepage for more information.
IDDI and pharma colleagues
A big thank you Raymond Benza, Mark Toshner,
Sylvia Nikkho and Peter Fernandes for their
leadership of our Innovative Drug Development

Professor Werner Seeger
President 2020/22
Justus-Liebig University Giessen, Germany
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The sign of a resilient organisation is its
ability to overcome challenges and the
coming together to bring forward
innovative solutions.
This reﬂects PVRI in 2021.

The PVRI ethos of collaboration, openness and
volunteers were involved in making the webinars
inclusiveness runs through the entire organisation,
happen! Thank you to everyone involved. A big thank
but has shone through once again during the monthly
you in particular to Aaron Shefras, PVRI Head of
webinars. Despite the virtual character and the
Digital, and Sophie Earl, PVRI Marketing Ofﬁcer, for
remoteness of our presenters and audience, the talks
taking care of all the logistics and organisation.
were highly stimulating, provoking many
Great work!
questions, active debate and discussion,
What started as a monthly webinar series
involving a live audience of over 1,300
soon expanded to bi-monthly webinars
worldwide members. Congratulations to
with the introduction of the Genomics
...a challenging
Patricia Thistlethwaite and Stephan
series by the International Consortium of
Rosenkranz and the members of the
year for PVRI
Genetic Studies in PAH (PAH-ICON), led
PVRI2021/22 Scientiﬁc Committee for
by Nick Morrell and colleagues. PAH-ICON
putting together such an excellent scientiﬁc
has been formally integrated into the PVRI
programme. A big thank you to all our
during the year and is now operating as an
speakers, moderators, abstract presenters
ofﬁcial PVRI Task Force. We are delighted by this
and to the scientiﬁc writers who summarised each
development and would like to thank Nick and
session, which helped us so much with the marketing
colleagues for their contributions and support.
and social media promotion of the series. Over 230

Like many charity CEOs, I will certainly remember 2021 as one of
my most challenging years with the PVRI. The global COVID-19
pandemic, international travel bans and worldwide lockdowns
presented us with major obstacles. All our face-to-face meetings
had to be cancelled and we were forced to shut the doors to our
ofﬁces. New members of staff had to be onboarded remotely and
we set ourselves the ambitious aim of delivering a bi-monthly,
live, fully interactive webinar series involving speakers and
moderators from all over the world located in different time
zones and working on remote IT platforms.
Not only did we rise to the challenge, but during a year in
isolation, we continued to succeed in our mission of bringing
people together and uniting diverse stakeholders in open PH
dialogue. This is something we should all be very proud of!
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Despite the worldwide pandemic, our society is continuing to
grow in members, activities and revenues. Our network has
expanded to over 10,000 PH professionals in 104 countries.
We are increasing our partnerships and collaborations with
other medical societies, patient organisations and industry
colleagues as a fundamental strategy of our mission. This has
resulted in many joint scientiﬁc
symposia and the ofﬁcial signing
American
of a Memorandum of
Understanding with the
Association
American Heart Association
(AHA) who is in the process of
integrating our e-learning diploma course, the PVRI Digital
Clinic, on their educational platform and promote it as their
preferred online learning tool for PH education. This is a great
milestone achievement for the PVRI. Our enormous gratitude
goes to all colleagues from the AHA, mainly Bradley Maron, for
enabling these connections. A special thanks also to Martin
Johnson and Colin Church, our Digital Clinic Scientiﬁc Directors,
and Aaron Shefras, PVRI Head of Digital, for continuing to expand
the course and adapting the content to AHA standards. We are
delighted by this development and would like to express our
sincere thanks to everyone who has been actively involved in our
collaboration with the AHA.
More details are on pages 36-37

3.01

Heart

A signiﬁcant part of our work is achieved by our active Task
Forces in the regions around the world and in the speciﬁc disease
areas. Our Innovative Drug Development Initiative (IDDI) led
by Raymond Benza, Mark Toshner, Sylvia Nikkho and Peter
Fernandes, has expanded to twelve different workstreams and is
continuing to make signiﬁcant progress in uniting over 130
members from academia, pharma, patients and regulators in the
PH dialogue. A big thank you to all IDDI workstream chairs and
members for their invaluable contributions and engagement.

To celebrate World Pulmonary
Hypertension Day on 5 May 2021,
we held the IDDI’s inaugural webinar
featuring keynote speaker Martine
Rothblatt, the founder and CEO of
United Therapeutics. Her insightful talk
inspired an international audience of
over 330 delegates. A big thank you to
Martine and our moderators Sir Magdi
Yacoub, PVRI Patron, and Werner
Seeger, PVRI President, for the
stimulating session.
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We are grateful to The Dinosaur Trust for sponsoring
a 3-year research project on the ‘Correction of BMPR2
Mutation using CRISPR/Cas9-assisted Genome Editing in
Familial Pulmonary Arterial Hypertension Patients’, total
value of EURO €300,000. The project commenced in
October 2020 and we are grateful to Soni SavaiPullamsetti and Werner Seeger at Justus-Liebig
University in Germany for their hard work.
Please read their Year 1 progress report on pages 38-43
The immense level of activity of all our Task Forces is
the engine of the PVRI that will lead to new scientiﬁc
and clinical discoveries. I encourage you to read their
detailed reports on pages 46-87. I would like to thank
all our Task Force leaders and members for their
invaluable contributions, especially during a year of
great challenges.

To consolidate our long-established activities in India,
plans are underway to investigate new ventures and
expand the PVRI mission by establishing PVRI India
as an ofﬁcial not- for-proﬁt subsidiary. I would like to
thank Prashant Bobhate, our India Task Force leader,

for his immense
personal drive and
efforts to get this
I N D I A
Pulmonary Vascular
new venture
Research Institute
underway. We have
received funding
from the CMREF and are in the process of exploring
best options. A summary of PVRI India activities since
2009 is available in a separate booklet.

PVRI

Our journal Pulmonary Circulation has seen many
changes during 2021 with the move to a new
publisher, Wiley & Sons, and the arrival of our new
Chief Editor Anna Hemnes who is taking over from
Nick Morrell after many years of dedicated service.
Anna will work alongside long-serving Chief Editor
Jason Yuan and our established PC journal editorial
team, ably assisted by Michael Brown, PVRI
Operations Director. Welcome Anna and thank you
Nick for all that you have done!
Please read more from the journal on pages 28-31.
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PVRI GoDeep, our deep phenotyping meta-registry, under the
leadership of our President Werner Seeger at the Justus-LiebigUniversity in Germany, has continued to achieve major progress.
With 10 PH centres on board, we have integrated 20,000 deeply
phenotyped patients and are in discussion with many more
leading PH centres around the world. This is a remarkable
achievement! Thank you to Werner, our President, for his vision
and foresight in leading this project.
More details on GoDeep are on pages 34-35.

We can look
back with
pride...

Despite the trials of the global pandemic, the PVRI
operations remain lean and agile, adapting to the challenges
and serving our community around the world with new and
enhanced services. We have managed to consolidate our
finances and are in a robust position moving forward. I would
like to express my thanks to the Board of Directors for their
support and to our wonderful team of staff, who work
tirelessly behind the scenes.
The achievements outlined in this report, however, cannot
fully encompass the true character of the PVRI. The passion
and drive of our members is the greatest gift of our
community. Thank you to everyone for your continued hard
work and support!

Our ambition is to unite pulmonary hypertension
professionals globally in the fight against this deadly disease,
remaining true to our values and purpose: Advancing science
through collaboration to improve patient care.

Despite the challenges of 2021, we have continued to achieve
our mission and are emerging stronger and more resilient for
the future.
We can look back with pride and ahead with confidence.

...and ahead with confidence.
Stephanie Barwick
Chief Executive Officer
Canterbury, UK
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In the absence of the PVRI in-person meetings and symposia, these
online webinars enabled us to stay in contact with our worldwide
community, but also to explore and discuss important new research.
Following the success of the DDS 2020 DIGITAL online Drug &
Development Symposium in June 2020, we launched a series
of interactive live webinars which created active discussion and
debate throughout the year.

The International Consortium for Genetic Studies in Pulmonary
Arterial Hypertension (PAH-ICON) also organised seven webinars.
I would like to thank Nick Morrell and his colleagues for organising
these meetings.

“I was pleased to announce a
series of webinars and online
meetings for 2021-22 that
continued the fantastic work of
the PVRI for our global members
and young scientists.”
Werner Seeger

President 2020-2022,
Justus-Liebig University Giessen, Germany
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Due to national lockdowns and travel
restrictions, the PVRI converted its traditional
annual meeting into a series of monthly
webinars - PVRI2021. The programme was a
huge success, with live science and discussion
being delivered regularly to over 80 countries.
The monthly, live interactive webinars helped
connect PVRI members in all corners of the
globe.
In addition to our 75 speakers and 60 moderators,
27 professionals have presented their abstracts throughout
the series, with 17 more to present in 2022. The series was
complimented by the 7 PAH-ICON sessions, which were another
great success. Thank you to Nick Morrell and the PAH-ICON
team for organising this insightful programme.

Our Scientiﬁc Committee members...

Sébastien Bonnet

Allan Lawrie

Stylianos Orfanos

Rogerio Souza

Rebecca Vanderpool
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Highlighted polls

Mid-series we introduced polls to our webinars to ﬁnd out what
our community thought about the science in our webinars, and for
the possibility of providing a position piece later this year. Here is
one of our highlighted polls, from PRO-CON debate session 2 on
15 December 2021. We took the poll at both the beginning and
the end of the webinar, to see if the audience’s thoughts had
changed.
Poll highlights throughout PVRI2021

Talk 1 & 2: Which statement do you agree with?
• PRO: Riociguat should be given to all CTEPH patients, regardless
of timing of PEA/BPA: 82%.
• CON: Riociguat should be given only to patients with inoperable
or residual CTEPH after PEA/BPA: 18%.
Talk 3: A dedicated PE follow-up clinic can improve diagnostic
rates for CTEPH and identify patients with less severe disease.
• Agree: 91% • Disagree: 9%
Talk 4: Balloon pulmonary angioplasty will be a more important
treatment option for women in comparison with men.
• Agree: 36% • Disagree: 64%
Talk 5: Identifying and studying various GPCRs as drug targets
for CTEPH would open more therapeutic options for CTEPH
patients.
• Agree: 91% • Disagree: 9%

Polls were
taken at the
beginning and
end of the
webinar...
Targeted pharmacological suppression of ﬁbrous
vascular wall remodeling may improve prognosis in
patients with chronic thromboembolic pulmonary
hypertension.
• Agree: 91% • Disagree: 9%
Talk 7: Performing Pulmonary
Thromboendarterectomy for unilateral CTEPH.
• Agree: 82% • Disagree: 18%
End of webinar results
Talk 1 & 2: Which statement do you agree with?
• PRO: Riociguat should be given to all CTEPH
patients, regardless of timing of PEA/BPA: 76%
• CON: Riociguat should be given only to patients
with inoperable or residual CTEPH after
PEA/BPA: 24%

Talk 3: A dedicated PE follow-up clinic can improve
diagnostic rates for CTEPH and identify patients
with less severe disease.
• Agree: 100% • Disagree: 0%

Talk 4: Balloon pulmonary angioplasty will be a more
important treatment option for women in
comparison with men.
• Agree: 41% • Disagree: 59%
Talk 5: Identifying and studying various GPCRs as
drug targets for CTEPH would open more
therapeutic options for CTEPH patients.
• Agree: 88% • Disagree: 12%
Targeted pharmacological suppression of ﬁbrous
vascular wall remodeling may improve prognosis in
patients with chronic thromboembolic pulmonary
hypertension.
• Agree: 94% • Disagree: 6%
Talk 7: Performing Pulmonary
Thromboendarterectomy for unilateral CTEPH.
• Agree - 82% • Disagree - 18%
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Featured webinar
One of our most widely attended webinars of the
year was Connection between COVID-19 and PVD,
which took place on 24 March 2021 and the event
summary was provided to us by Chrysa Keskinidou,
University of Athens Medical School.

The last presentation by Dr Anna Hemnes discussed
the recent literature on the role of angiotensin
converting enzyme 2 (ACE2) in modulation of
pulmonary vascular disease (PVD) in COVID-19.
Binding of SARS-COV-2 with the membrane-bound
ACE2 triggers viral entrance into cells. ACE2 is
important for the maintenance of pulmonary vascular
homeostasis and also appears to be involved in
pulmonary embolism (PE) and pulmonary arterial
hypertension (PAH). To date, there is relatively little
data of the role of ACE2 in COVID-19-associated
PE and the outcomes of COVID-19 in PAH patients.
A better understanding of the role of ACE2 in
COVID-19-related PVD could provide us with new
therapeutic strategies.

Summary:
In the ﬁrst presentation of the third PVRI webinar
entitled: Connection between COVID-19 and
pulmonary vascular disease, Dr Albert Osterhaus
presented a thorough overview of coronaviruses that
have caused two major epidemics in the last twenty
years, namely SARS-1 and MERS, and the ongoing
pandemic, i.e. SARS-2. Dr Osterhaus mentioned the
zoonotic origins of the infections, analysed
the possible scenarios of the current
A new digital
pandemic, and highlighted the importance
of a global pandemic preparedness plan.
programme

Finally, the webinar was concluded with
the Best Abstract section. Firstly,
Dr Claes Frostell presented whether acute
pulmonary hypertension (aPH) and/or
is currently
right ventricular strain (RVS) are associated
This was followed by Dr Danny Jonigk and
being
with COVID-19 severity and outcome.
in his talk he presented the distinct
developed...
Findings from 50 critically-ill COVID-19
morphological and molecular angiocentric
patients showed that 52% displayed a
changes found in lung autopsies from
measurable tricuspid regurgitation (TR)
COVID-19 patients compared to ARDS secondary to
and had also increased short term mortality. Then,
inﬂuenza A infection lungs. In COVID-19 the ﬁrst
Dr Vicky Mai presented a systematic review with
distinct feature is severe endothelial injury and
meta-analysis from 102 studies demonstrating that
disruption of the blood-gas-barrier. The second is
venous thromboembolism is signiﬁcant (23.2%)
widespread thrombosis with microangiopathy, where
amongst critically-ill COVID-19 patients.
in particular microthrombi are nine times more
prevalent than in inﬂuenza infected lungs. The third
Looking forward
feature is intussusceptive angiogenesis as the
The digital programme is currently being developed
predominant angiogenic mechanism.
beyond PVRI2021, which concludes in May of this
year.
In the third talk, Dr Stavros Konstantinides,
presented the European guidelines for the
A special thanks to Professor Werner Seeger for
prevention, diagnosis and management of patients
leading and commissioning the scientiﬁc agenda,
with acute pulmonary embolism and how these
our Marketing Ofﬁcer, Sophie Earl for diligently
guidelines should be applied to COVID-19. There is a
co-ordinating the initiative on an operational level
pathophysiological association between thrombosis
and to all of our speakers and moderators for their
and COVID-19 hospitalised patients. However,
participation. n
attending physicians should follow the
recommendations on thromboprophylactic
treatment. COVID-19–related thrombotic events are
associated with worse clinical outcomes and
therefore physicians should be prepared for an acute
pulmonary embolism episode. The diagnosis and
treatment of COVID-19 patients with pulmonary
embolism, as well as their post hospital discharge
follow-up, should comply with the current guidelines.
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The International Consortium for Genetic
Studies in PAH (PAH-ICON) continues to go
from strength to strength with regular zoom
meetings, and this year included a new series
of Task Force webinars.
These webinars were initiated when the annual face-to-face
symposium was suspended due to the ongoing COVID-19
pandemic and have proved to be a great success and will likely
continue into the future.

Each webinar focused on a particular PAH-ICON Task Force with
the ﬁrst session, hosted by Professor Harm-Jan Bogaard, covering
healthy carriers of BMPR2 mutations, including screening and
research studies.
A further session focused on TBX4 mutations included a family
member introducing a new patient organisation, TBX4Life:
developing an international family-driven initiative and
research focus on TBX4.

The sessions were organised in conjunction with the PVRI, were
well attended and created many interesting discussions and leads
for future genetic collaborations. It is only with the continued
international collaborations and the set-up of PAH-ICON Task
Forces, which are capable of generating thousands of samples
and phenotype data from patients with idiopathic and heritable
PAH, that we can learn more about the complicated genetic
make-up of PAH.
We aim to be able to receive samples to our PAH-ICON
biorepository in the coming year to enable the collation of
international samples to allow the identiﬁcation of ultra-rare
PAH variants.

Delighted to
announce that
PAH-ICON is
now formally
afﬁliated with
the PVRI.

PAH-ICON also goes beyond genetics, with Task Forces on
metabolomics, proteomics and epigenetics.

We are delighted to announce that PAH-ICON is now formally
afﬁliated with PVRI. A Memorandum of Understanding has been
signed between both parties conﬁrming that PAH-ICON operates
under the umbrella of the PVRI as a fully established Task Force.
This will ensure our goal of furthering knowledge of the genetic
architecture underlying PAH.
In 2022, our international guidelines for genetic testing in PAH
under the PAH-ICON/PVRI banner will be published and will
provide recommendations on genetic testing for patients and
their relatives.

We look forward to a productive 2022 and our 3rd PAH-ICON
Symposium in Athens following on from PVRI’s Annual World
Congress. n
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2021 was a year of development and growth
for our journal as we welcomed a new
Editor-in-Chief, achieved our highest ever
impact factor, and signed a partnership with
a new publisher.
We received 362 article submissions during the year. The number
of submissions continues to increase each year and we are
pleased to see that the overall standard remains high with around
40% of research articles accepted for publication. Our
publication speed also increased, with an average time to ﬁrst
decision of 31 days and accepted manuscripts appearing online
2–3 days after acceptance.
We were delighted to achieve an Impact Factor of over 3.0 for the
ﬁrst time. Our impact factor for the year 2020 (released in 2021)
was 3.017, up from the previous ﬁgure of 2.075. Pulmonary
Circulation is now ranked higher, at 73/142 in the “Cardiac &
Cardiovascular Systems” category, and 37/64 in “Respiratory
System”, compared with 78/138 and 42/64 respectively last year.

Kurt Stenmark

Irene Lang

Patricia Thistlethwaite

Michael Brown

30

Pulmonary Circulation published timely and relevant articles to our
readership, including the impact of face masks on six minute walk
distance and oxygen saturation (Swiatek et al), and patterns of
thromboembolic disease in COVID-19 (Shahin et al), as well as
further exploration of the outcomes of pregnancy in pulmonary
vascular disease internationally (Lai et al). We continue to have a
strong publication record in the basic science of pulmonary
vascular disease with recent publications in the role of extracellular
matrix degradation and fatty acid oxidation in the pulmonary
vasculature (Mumby et al) and potential rescue of pulmonary
vascular disease promoted by endothelial-to-mesenchymal
transition (Ahmed et al).
We continue to invite authors to submit high quality pulmonary
vascular disease research of any form ranging from basic studies to
human trials and epidemiology research to our journal. With our
switch to Wiley, we anticipate improved author experience
including faster time from acceptance to online publication and
continued high-quality, relevant reviews.
New Co-Editor in Chief

We were delighted to welcome Anna Hemnes as
one of our two Editors in Chief.

Anna R. Hemnes, MD, is a translational physicianscientist with a research focus on the role of altered metabolism in
pulmonary vascular disease. She has been an active member of the
PVRI and an Associate Editor of Pulmonary Circulation for several
years. Her basic research is on the effect of BMPR2 mutation on

insulin-mediated intracellular signalling in the
pulmonary vasculature and the right ventricle and her
clinical research interests include the role of insulin
resistance and metabolic syndrome in human
pulmonary vascular disease with a focus on genetic
susceptibility to these conditions, and deep molecular
phenotyping of pulmonary vascular disease.

Editorial Team

Our Editors in Chief Jason Yuan University of
California, San Diego and Anna Hemnes Vanderbilt
University work alongside Deputy Editors Kurt
Stenmark University of Colorado, Irene Lang Medical
University of Vienna and Patricia Thistlethwaite
University of California, San Diego.

This interest in molecular phenotypes of
New Publisher
pulmonary vascular disease has led to her
prior work demonstrating an Omic
We were
Pulmonary Circulation has continued to
signature of vasodilator-responsive
delighted to
develop in proﬁle and stature, and we
pulmonary arterial hypertension, one of the
want to ensure we have the right
achieve an
earliest publications demonstrating the
partnership with a publisher to provide the
Impact factor
feasibility of precision medicine in an ultra
best possible service for our contributors
of over 3.0.
rare pulmonary vascular disease. Her lab is
and maximum visibility of our articles.
now actively investigating novel bloodWe received compelling proposals from a
based Omic predictive strategies for
number
of
publishers and selected Wiley as our
FDA-approved therapies for pulmonary arterial
preferred
partner.
Wiley has an excellent reputation
hypertension. She actively sees patients in the
as
a
scientiﬁc
publisher
and is the ideal partner to
Vanderbilt Centre for Pulmonary Vascular Disease
support
Pulmonary
Circulation
and our contributors
and has effectively worked with this population to
and
readers.
recruit into clinical studies for pulmonary vascular
disease, including the treatment of pulmonary
Wiley became our partner from January 2022 and
hypertension, diagnostic modalities in pulmonary
we look forward to even faster publication times and
vascular disease and novel classiﬁcation of pulmonary
more visibility of our published articles via Wiley’s
vascular disease. Dr Hemnes’ lab has a unique and
increased market reach. n
powerful capacity to study molecular mechanisms
of pulmonary vascular disease and right heart
dysfunction in studies spanning cell culture and
rodent models through human translational
studies and clinical trials.
Thanks to Nick Morrell

Anna’s appointment as Co-Editor in
Chief succeeds Professor Nick
Morrell, who served as one
of Pulmonary Circulation’s two founding
Editors. Nick was instrumental in the development
of the journal over its ﬁrst 10 years. Under his
leadership, the journal started as an idea among peers
and has gone on to become an internationally
renowned journal with an Impact Factor of 3.017,
publishing over 1,300 articles.
Nick’s contribution to the initiation, development
and progression of the journal has been outstanding
and we offer him our heartfelt thanks and best
wishes in his future endeavours both in science
and personally.
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Goal of PVRI GoDeep meta-registry
Pulmonary hypertension (PH) is both a rare
disease, when considering its ‘classical’
variant idiopathic pulmonary arterial
hypertension (IPAH), and at the same time
a major worldwide health threat, when
taking the multitude of groups and
subgroups of PH into focus.
Here, major differences between the various parts of our
‘one world’ are obvious, as evident eg. from the distribution
of high altitude associated PH, infection (such as
schistosomiasis and HIV) associated PH and air pollution
linked PH.

PVRI aims to proﬁt from its worldwide representation to
collect PH patient data around the globe in a meta-registry
called PVRI GoDeep, to expand our knowledge about the
disease, to use epidemiological differences for better
understanding its pathogenesis and to foster better
treatment of PH patients in all parts of the world. The PVRI
GoDeep meta-registry is thus a community-driven
worldwide global meta-registry for deep-phenotyping PH
patients. The setting up period is funded by PVRI. The
registry currently encompasses ~3.3 million data points from
16,000 patients from 8 hospitals across America and Europe.
While still focusing on expanding with more hospitals and
countries, our data is now sufﬁcient for scientiﬁc
exploitation. We are currently preparing ﬁrst meetings
among the participating centres to start this process. We
expect further publicity and interest in this meta-registry
among prospective academic partners as well as potential
industry sponsors in the near future.

Status of available data
The PVRI GoDeep dataset consists of ~300 parameters per
baseline and follow up visit including detailed diagnosis
classiﬁcation, comorbidities, medication right heart
catherisation, lung function tests, Lab, etc. As of February
2022, detailed longitudinal data from a total of ~150,000
visits from ~16,000 patients are available in the PVRI
GoDeep meta-registry, comprised of approx. 3.3 million data
points from 8 institutions from North and South America
and Europe.
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PVRI aims to
proﬁt from its
worldwide
representation

Centres from where data has been
uploaded:
• Stefano Ghio (Policlinico San Matteo Pavia,
Italy)
• Stephen Chan (University of Pittsburgh, USA)
• Roham Zamanian (Stanford University, USA)
• David Kiely (Shefﬁeld Pulmonary Vascular
Disease Unit) and Allan Lawrie Imperial College,
London, UK)
• Ernesto Juaneda (Hospital de Niños Santísima
Trinidad, Cordoba, Argentina)
• Paul Hassoun (Johns Hopkins University, USA)
• Luke Howard (Imperial College London
Hammersmith Hospital, UK)
• Werner Seeger, Henning Gall and Manuel
Richter (Justus-Leibig-University Giessen,
Germany)
Centres in the process of data matching and
uploading:
In addition, the following centres have
meanwhile become full members of the GoDeep
initiative, with the process of harmonisation of
variables, data matching and setting up of the
electronic interface for data transfer being
underway.
• Anne Hilgendorff (University Hospital Munich,
Germany)
• Hector Cajigas (Mayo Clinic, Rochester, USA)
• Jean Elwing (University of Cincinnati, USA)

We are currently discussing a
participation in the GoDeep metaregistry with the following additional PH
centres:
• Golden Jubilee National Hospital, Glasgow, UK
• Amsterdam UMC, Netherlands
• Strazhensku Cardiology Institute, Kiev, Ukraine
• Universidade Federal de Sao Paulo, Brazil
• University of Buenos Aires, Argentina
• University Hospital Heidelberg, Germany
• University Hospital Graz, Austria
• Attikon University Hospital Athens, Greece
• Aswan Heart Centre, Aswan, Egypt
• Freeman Hospital, Newcastle upon Tyne, UK
• Royal Brompton Hospital, London, UK
• Cleveland Clinic, Cleveland, USA
• Houston Methodist Hospital, Houston, USA
• Kokilaben Hospital, Mumbai, India
• Wexner Medical Center, Columbus, USA
• Royal Papworth Hospital, Cambridge, UK
• National Univeristy of La Plata, Argentina
• Schistosomiasis-Group (University of California,
San Francisco, USA; Federal University of Sao
Paulo, Sao Paulo, Brazil; Federal University of
Minas Gerais, Belo Horizonte, Brazil; Hospital
Júlia Kubitschek, Belo Horizonte, Brazil; Santa
Casa de Bahia, Salvador, Brazil) n
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3 new cases have been developed for the
platform in 2021, due for release this year.
The Digital Clinic submissions team have
worked with clinics from around the world
to present a paediatric case and 2 more
complex cases, than in previous releases.
In future, we envisage the course to serve as a platform for
some of the world’s most complex PH cases and a place for
clinicians to discuss the most optimum therapeutic approaches
as well as being an introductory course for those in the early
stages of their careers.
New case submission portal

A new submissions portal can be found under the ‘My PVRI’
section in all user’s proﬁles. This portal allows any member to
submit a case study to our team for consideration in the next
Digital Clinic release.
If you would like to submit a case, please visit the ‘My PVRI’
section in your proﬁle today.
Improved functionality

Incremental updates have also been made to the course:
• New, familiar look to the learning library
• Complications are now available to add to each case study
• Improved risk stratiﬁcation slider
• Improved learning references pane
More drug combinations

Users are now able to complete the course using a multitude of
drug combinations (including triple combination therapy) and
recommendations for surgery.
There are now three answer categories:
• Recommended
• Acceptable
• Incorrect

A new
submissions
portal can be
found under
My PVRI.

Previous categories only included ‘recommended’ and ‘incorrect’.
American Heart Association (AHA)
deployment
We are pleased to announce that
15 of the cases currently on platform
will be deployed on the AHA’s
e-learning section.
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This marks a major milestone for the PVRI as our
content is recognised by a leading health authority,
while we continue to raise the proﬁle of pulmonary
vascular diseases and improve clinical care
worldwide.

The project is currently underway with our web
development team and more details will be
released shortly. n
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The PVRI is grateful to The Dinosaur Trust
for sponsoring this exciting research
project with the award of a 3-year grant,
commencing in October 2020.

The below summarises progress after Year 1.
Our sincere thanks to The Dinosaur Trust and
the team at Giessen for their outstanding work.

Progress Report for the year 2020-21:

Research project: Correction of
BMPR2 Mutation using CRISPR/Cas9assisted Genome Editing in Familial
Pulmonary Arterial Hypertension
Patients
Investigators:
// Soni Savai-Pullamsetti JUSTUS-LIEBIG UNIVERSITY, GIESSEN, GERMANY
// Werner Seeger JUSTUS-LIEBIG UNIVERSITY, GIESSEN, GERMANY
Postdoc:
// Manju Padmasekar Nandigama

Introduction

Heterozygous germline mutations in BMPR2 is a causative factor
for familial pulmonary arterial hypertension (FPAH) 1. Humans
carry two BMPR2 gene in their genome, one of each is derived
from each parent. When there is a mutation in one of the two
BMPR2 gene i.e. when the gene becomes faulty due to unintended
change in their original nucleotide sequence, the faulty BMPR2
gene in turn produces a BMPR2 protein which is defective and
non-functional. BMPR2 protein plays an important role during
growth and development. Hence, an animal with homozygous
mutation in BMPR2 gene never develops into a full-ﬂedged living
organism instead dies embryonically2. BMPR2 also has many other
different functions in humans including bone growth regulation.
They are also responsible for maintaining normal function and
integrity of pulmonary arteries3. Hence when mutant BMPR2
protein is present in humans along with unmutated BMPR2 protein
it leads to haploinsufﬁciency (that is, when half of the BMPR2
protein which is produced is defective), and as a result many
abnormal changes happens in pulmonary vasculature of
susceptible individuals which ultimately leads to PAH. PAH is a
progressive disease characterized by lung endothelial cell
dysfunction and vascular remodeling. Not all people who carry
BMPR2 mutation show disease phenotype. The penetrance of
BMPR2 mutation is estimated to be about 20%, although the actual
risk may be different in each family. Penetrance refers to the
proportion of people with a particular genetic variant (or gene
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mutation) who exhibit signs and symptoms of the
genetic disorder. In other words, 80 out of 100
people who inherit a BMPR2 mutation will never
develop PAH4.

The effect of BMPR2 mutation on pulmonary vasculature is being extensively studied for a decade now,
yet, there are lots of questions than answers. Since the
penetrance of BMPR2 mutation is only 20%, the other
causative factors which work together in the mutation
carrier to bring on the disease phenotype is not
completely understood. Why only some people who
carry the mutated gene develop the disease and many
others don’t is a scientiﬁc enigma and an important
puzzle to be deciphered which will pave way for an
effective therapeutic regimen or even a cure.
We, in our group, are focused to work towards ﬁnding
a cure for this debilitating disease which affects
children, too! In order to achieve that we are
developing and using appropriate methods and tools
which will help us understand the disease and the
diseased organs and cells better. Although, we have a
long way to go, we ﬁrmly believe this project will
provide new knowledge which will eventually lead to
effective therapy and/or cure.
We thank the Dinosaur trust for this esteemed
opportunity to be able to contribute to the science of
BMPR2 mutation and PAH!

Results:
Generation of BMPR2-mutated hiPSC line
using CRISPr/Cas9

We have developed human induced pluripotent stem
cells (hiPSC) line with a BMPR2 gene mutation using

CRISPR/Cas9 technology. In this BMPR2-mutated
hiPSC clone, exon 2 of BMPR2 gene is completely
deleted in one allele leading to heterozygous BMPR2
mutation which in turn leads to BMPR2
haploinsufﬁciency. Loss of exon2 in BMPR2 gene has
been observed in PAH patients in several reports 5 6.
The exon 2-deleted product seems to skip the
nonsense-mediated decay (NMD), which leads to the
presence of a shorter version of protein and usually a
more severe clinical outcome.

We designed four sgRNAs, two in the intron before
and two in the intron after the exon 2 of the BMPR2
gene, so a part of the introns together with exon 2 will
be deleted (Figure 1). These Cas9/sgRNAs carrying
plasmids along with GFP-carrying donor template
were transfected into HEK293T cells to evaluate the
editing efﬁcacy. Genomic DNA extraction from the
transfected cells, followed by ampliﬁcation of target
locus by PCRs suggested that
sgRNA1: GTGAGAATAATTTGAGTACG;
sgRNA3: AAACACAGTCATTTCAGGTA have higher
efﬁciency for directing the Cas nuclease for BMPR2
gene editing (Figure 2). Sequencing data of the
targeted homozygous clone conﬁrmed that the
precise modiﬁcations were correctly inserted into the
BMPR2 gene.
Based on these data, we have co-transfected hiPSCs
with sgRNA1 or sgRNA3 (i.e. g1 and g3) carrying
Cas9 vector and donor template vector to generate
BMPR2 gene mutated hiPSCs. Two days later,
Transfected hiPSC clones which expressed GFP were
picked, identiﬁed and selected for BMPR2 mutation
carrying clones (Figure 3). Thus we generated hiPSCs
carrying heterozygous BMPR2 mutation.

Figure 1: Design of
sgRNAs targeting exon 2
of BMPR2 gene.
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Figure 4: Stepwise generation of vascular spheroids from
human induced pluripotent stem cells: hiPSCs were treated
with BMP-4 and CHIR for 3 days to generate MPs. Then the
MPs are coaxed to differentiate into endothelial cells by
culturing them in a 3D manner to form spheroids and treating
them with VEGF and forskolin for 10 more days.
Figure 2: CRISPR/Cas9-mediated deletion of Exon 2 in the BMPR2 locus.

...continued 2

Figure 3: Generation of CRISPR/Cas9-mediated deletion of Exon 2 of BMPR2
in human iPSCs.

BMPR2-mutated hiPSCs show mesodermal
differentiation yet reduced vasculogenesis compared to
WT hiPSCs
To determine the extent to which the deletion of exon 2 in BMPR2
in hiPSCs (BMPR2M hiPSC) accounts for the endothelial cell
behavior, both WT iPSCs and BMPR2M hiPSCs were cultured,
followed by treating them with small molecules to induce
mesodermal differentiation.
The mesodermal progenitors (MPs) thus generated were formed
into spheroids and treated with VEGF and Forskolin to induce
endothelial differentiation and vasculogenesis.
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Further, to characterize the gene expression pattern
of BMPR2 signaling-associated genes; expression of
genes other than BMPR2 that are implicated in the
development of PAH; and also genes involved in
endothelial mesenchymal transition (EndMT) we
isolated mRNA and performed qRT-PCRs for target
genes from hiPSCs (WT hiPSC and BMPR2M hiPSC),
MPs differentiated from those hiPSCs (WT-MP and
BMPR2M-MP) and vascular spheroids that were
generated (WT spheroids and BMPR2M spheroids)
as described in (Figure 4).
The results show that BMPR2 gene and ALK1 is
downregulated in BMPR2M hiPSCs and in the
vascular spheroids derived out of BMPR2M hiPSCs
when compared to WT hiPSCs and its vascular
spheroids. ALK5 and ALK6 which are members of
TGF-ß signaling were upregulated in BMPR2M
hiPSCs. SMAD4 and SMAD9 are downregulated in
BMPR2 mutation carrying spheroids (Figure 5). All
these results points to an upregulation of TGF-ß
signaling in BMPR2M hiPSCs. Overactive TGF-ß
signaling is an important regulator of pulmonary
vascular remodeling in PAH, e.g., by balancing BMP
signaling7.
Similarly, KCKN3, a protein involved in the
development of PAH is downregulated both in
BMPR2M hiPSCs and its MP indicating BMPR2
mutation might play a role in inﬂuencing the
expression of KCKN3 (Figure 6).

Figure 5: Comparison of the expression pattern of BMPR2signaling associated genes in WT and BMPR2-mutated hiPSCs
and their derivatives.

Figure 6: Comparison of the expression pattern of PAHassociated genes between WT and BMPR2-mutated hiPSCs and
their derivatives.

Furthermore, we have observed that all the
mesenchymal transcription factors (SNAIL, SLUG,
TWIST) are upregulated in the MPs of both WT and
BMPR2 mutation carrying hiPSC-derived MP when
compared to their hiPSCs, indicating that the cells are
differentiating towards a mesodermal lineage. But the
expression of SNAIL and SLUG are higher in BMPR2
mutation carrying hiPSC-derived MPs when
compared to WT which may be an indication that
TGF-ß signaling pathway being active in BMPR2 gene
mutation carrying hiPSCs. Interestingly ﬁbronectin
(FN1), a glycoprotein of the extracellular matrix that
binds to membrane-spanning receptor proteins called
integrins is upregulated in BMPR2 gene mutated
hiPSCs and its vascular spheroids. Fibronectin plays a
major role in cell adhesion, growth, migration, and
differentiation, and it is important for processes such
as wound healing and embryonic development. The
downregulation of Vimentin (VIM) (a mesenchymal
maker) in BMPR2-mutated MP and expression of
PECAM-1 on par with WT (Figure 7) indicates
BMPR2 mutation did not affect the endothelial cell
differentiation in BMPR2- mutated hiPSCs.
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With these initial results and with the importance of
developing a therapeutic approach, we are planning
to study the following:

Figure 7: Comparison of the expression pattern of mesenchymal and endothelial
genes between WT and BMPR2 mutation carrying hiPSCs and its derivatives.

We further stained the spheroids for (CD-31 and VE-cadherin)
vasculogenesis and found less vascular structures in BMPR2mutated vascular spheroids (Figure 8). It’s surprising that in
BMPR2-mutated hiPSCs there are comparable PECAM-1 positive
cells as in WT, yet, less vasculature, indicating the probability that
even during early development the vascular structures aren’t
developed as efﬁciently as in non-mutation carrier and perhaps this
might make the BMPR2 gene mutation carriers prone to faulty
remodeling of pulmonary vasculature in response to added
stressors.

Figure 8: The vascular spheroids were stained for CD-31 and VE-cadherin.

Next steps and future perspectives

Although we are still in the early phase of understanding the
BMPR2 mutation and its effect on endothelial cells and developing
vasculature, the initial results indicate that there is increased
propensity of BMPR2 mutation carrying hiPSCs for dysregulated
BMPR2 signaling and as a result enhanced TGFbeta signaling
creating an imbalance. Furthermore, vasculogenesis induction
experiments in WT and BMPR2 mutation carrying hiPSCs indicate
that BMPR2 mutation really affects the ability of vascular
spheroids to establish a healthy vasculature as it is in WT hiPSCderived vascular spheroids.
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(i) We are planning to further study hiPSCs and
their BMPR2-mutated counterpart (generated
using CRISPR/Cas9) for the effect of BMPR2
mutation on their growth and development.
Since, hiPSCs are highly pliable and can be coaxed
to differentiate into many different cell lineages
(for example, endothelial cells, lung cells,
cardiomyocytes, etc), they would offer much
insight on PAH, as patient samples like endothelial
cells are very hard to procure and study in vitro.
(ii) We are planning to do RNAseq analysis of WT
hiPSCs and its BMPR2-mutated counterpart to
identify signaling pathways that are dysregulated
due to exon 2 deletion of BMPR2. This will give us
an opportunity to identify therapeutic targets.
(iii) Recent reports highlight how epigenetic
landscape alterations in PAH patients leads to
disease phenotype8. Studying the epigenetic
alterations in BMPR2-mutated hiPSCs in
comparison to its WT counterpart may pave the
way for understanding the epigenetic changes
happening during development in BMPR2mutation carrying individuals which eventually
leads to pathological manifestation. This
knowledge might help us to screen for and
identify small molecule epigenetic modulators
which might prove to be beneﬁcial for treating
BMPR2 mutation-induced PAH.
(iv) Developing vascularized lung organoids from WT
hiPSCs and its BMPR2-mutated counterpart and
studying them in vitro is a much reliable system
than studying cells individually because cells in
culture lack the appropriate microenvironment
and cell interactions which are present in vivo in
an organ. We will be striving to establish
vascularized lung organoids which will pave way
for a better understanding of how BMPR2
mutation affects vascular cells and leads to PH.
(v) Published literature on PAH suggest a second hit
(inﬂammation) is necessary to drive the disease
phenotype and epigenetic mechanisms can be the
downstream of such a second hit mediated
signaling. Furthermore, previous studies indicate
that epigenetic modulators can speciﬁcally target
EndMT. For example, bromodomain-containing
protein 4 (BRD4), an acetyl-lysine reader protein
was shown to induce EndMT. In the absence of

TGF-ß stimulation, ectopic expression of BRD4
alone could facilitate EndMT. shRNA-mediated
silencing of BRD4 blocked TGF-ß-induced EC
migration, EndMT and ECM synthesis and
preserved the EC sprouting behavior, possibly
through the downregulation of a group of
transcription factors speciﬁc for EndMT (Snail,
Twist and Slug), the Smads pathway and TGF-ß
receptor I9. BRD4 was upregulated in ECs of the
pressure-overload mouse heart. We are planning
to study the expression levels of BRD4 in WT and
BMPR2 muatation carrying iECs (generated from
hiPSCs) and their role in inducing EndMT in
BMPR2 mutation carrying patient hiPSC-derived
iECs. There are many speciﬁc BRD4 inhibitors in
market which are on clinical trials for cancer
therapy10. It would be worthwhile to use these
epigenetic modulators to check whether they are
beneﬁcial to treat BMPR2 gene mutation
induced PAH.
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Due to the COVID-19 pandemic, the
Symposium that was originally scheduled for
September 2020, was postponed for one year
and moved to a new location, the Khan Tengri
Hotel in Naryn, Kyrgyz Republic. Despite these
changes and the diﬃculties of the pandemic,
the Task Force was very happy to report that
the Symposium was very successful.
Attendance exceeded all expectations and the
entire event ran smoothly as planned.
2nd Swiss-Kyrgyz High-Altitude Medicine and Research
Symposium

The congress site offered an ideal atmosphere and infrastructure
for the main scientiﬁc sessions and group discussions. In addition to
providing an ideal environment for the scientiﬁc sessions, it also
facilitated group discussions. Participants had high praise for the
accessibility, food and accommodation. The Annual Congress of
the Kyrgyz Thoracic Society was held from 16-18 September in
Naryn, making it possible for many participants to attend both
meetings.

The symposium
attracted
between
80 -130
participants.

Attendance

There was a wide international representation of attendees from
a diverse range of countries including 37 invited speakers,
researchers and physicians from Kyrgyzstan and neighbouring
countries. Over the course of 5 days, the symposium attracted
between 80 - 130 participants from Switzerland, Kyrgyz Republic,
Germany, Denmark, the Netherlands, Spain, UK, Kazakhstan,
Austria, France and Russia, to name but a few.
Programme

On day 1, participants visited the
department of respiratory medicine at
Bishkek’s National Center of Cardiology
and Internal Medicine. The researchers
and clinicians visiting the centre were
impressed by the highly skilled and
motivated staff, the well-organised
laboratories, clinical facilities and the
array of scientiﬁc and clinical activities
taking place. This site visit provided a
solid foundation for future discussions
on international research cooperation.
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The 2nd day was devoted to research and educational seminars on
topics in (patho) physiology, general internal medicine, cardiology,
respirology and infectious diseases. These lectures provided
updates on the latest scientiﬁc research as well as state-of-the-art
insights. The day ended with a photo exhibition and a video
presentation of projects and expeditions sponsored by the
Swiss-Kyrgyz High Altitude Medicine and Research Initiative.
Lectures on day 3 covered recent research data on molecular
mechanisms of physiological responses to hypoxia, priority issues
and trends in medicine as well as health challenges in remote and
high-altitude areas such as prevention, treatment and
rehabilitation. The two complementary hybrid (virtual and on-site)
sessions resulted in a great deal of international collaboration.
The day concluded with the opening ceremony including welcome
addresses by representatives of the Kyrgyz national and regional
government with representation from the Minister of Health and
leaders of academic and medical institutions. Interactions and
networking among participants were strengthened during the
gala dinner.

On day 4, the lectures focused on the hot topics of current
research in the ﬁelds of high altitude medicine, the cardiovascular
system (including pulmonary circulation), control of breathing,
sleep in adults and children and exercise in normoxic, hyperoxic and
hypoxic conditions. A visit to the local community hospital in Naryn
provided the opportunity to hold discussions with local clinicians

and get an insight into the restrictions of health care
resources in rural areas. An evening session featured
a video report on the Swiss women’s climbing
expedition in Kyrgyzstan at very high altitudes.
The Symposium concluded on day 5 with discussions
on essential aspects of clinical trials and future
research protocols. The Symposium ended with
farewell addresses and a positive outlook on future
meetings.

Conclusion

The 2nd Swiss-Kyrgyz High Altitude Medicine and
Research Symposium was a great success with plenty
of participation, scientiﬁc exchange, setting priorities
for future research, developing research protocols
and networking among international groups.
Tremendous feedback was received from all
participants and invited speakers who enjoyed the
experience. Similar Symposia will be held regularly
between 2-3 yearly intervals.
We thank all sponsors of this event for their
generous contribution. n
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The past year and a half have been
challenging for all of us professionally and
personally. The members of the Imaging
Task Force have missed the opportunity to
meet with colleagues and friends and look
forward to getting together again at
upcoming meetings.
As part of the PVRI2021 Digital Webinar Series, members of
the Task Force hosted a PVRI web-based symposium on
Novel imaging approaches in pulmonary hypertension
patients.
Talks included:
• An update from the Fleischner Society Task Force for imaging
in pulmonary hypertension
Martine Remy (Jardin, Lille, France)
• Molecular imaging of pulmonary vascular disease using
microvascular endothelial cell ligands
Jocelyn Dupuis (Montreal, Canada)
• MRI to assess pulmonary vascular changes and PH
progression
Jens Vogel-Claussen (Hanover, Germany)
• Xenon magnetic resonance imaging signatures of PH
Sudarshan Rajagopal (Durham, USA)
• Synchrotron-based phase-contrast micro-CT imaging of
pulmonary vascular disease in human tissue and animal
models
Karin Tran-Lundmark (Lund, Sweden)
Previous Task Force symposia resulted in the creation and
publication of an algorithm and rationale for the imaging of
suspected pulmonary hypertension.
This PVRI Task Force Statement on Imaging in Pulmonary
Hypertension, published in Pulmonary Circulation, has been
the most cited article for that journal over the past three
years.

We are working towards submitting a
follow-up Statement from the PVRI Imaging
Task Force in 2023 entitled PVRI Imaging
Task Force Statement: The role of imaging
in the assessment of disease severity and
follow-up of patients with pulmonary
hypertension.

...the most
cited article in
Pulmonary
Circulation in the
past 3 years.

This will be discussed at the Imaging Task Force
hybrid meeting to be held in June 2022 on the day
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before PVRI’s Annual World Congress
in Athens.

Anticipated topics include:
The use of imaging in risk stratiﬁcation,
follow-up, and as a surrogate end-point in clinical
trials.
We hope to see all of you there. n
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The Infection in Pulmonary Vascular
Disease (iPVD) Task Force continued to
meet over the past year to plan two major
projects.
These are:

• The 3rd Annual iPVD meeting to take place in Athens in 2022.

• The drafting of three translational reviews on the topic of
COVID-19 and cardiopulmonary sciences.
We are excited to have ﬁnalised the agenda for our annual
meeting which will tackle relevant topics such as the current
knowledge of cardiopulmonary sequelae of COVID-19 and
cutting-edge research on HIV and Schistosoma-associated
PAH.

Dr Catherine Blish from Stanford University has been invited
to give a special keynote lecture during this meeting, entitled:
COVID-19 Current Knowledge and Epidemiology.

She has led international efforts to study SARS-COVID to give
a state-of-the-art presentation that will guide our discussion on
this topic.
Featured Article in Nature

Potential long- term effects of SARS- CoV-2 infection on the
pulmonary vasculature: A global perspective
Authors include:
• Sarah Halawa
• Soni S Pullamsetti
• Charles R M Bangham
• Kurt R Stenmark
• Peter Dorfmüller
• Maria G Frid
• Ghazwan Butrous
• Nick W Morrell
• Vinicio A de Jesus Perez
• David I Stuart
• Kevin O’Gallagher
• Ajay M Shah
• Yasmine Aguib
• Magdi H Yacoub
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Two major new
projects have
been planned
and agreed for
2022.
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Lead: S Nikkho

The Innovative Drug Development Initiative
(IDDI) is a transformational activity within the
PVRI that facilitates the development of novel
treatments for patients with pulmonary
hypertension (PH) & right ventricular failure,
establishing them into clinical practice.
The IDDI provides a platform for academia, the pharmaceutical
industry, patient representatives and drug regulators to openly
discuss questions surrounding the future of trials comprising
novel drugs. Importantly, the four workstreams: clinical trial
design; endpoints; biomarkers; and repurposed drugs were
interlinked and mutually supportive, chaired by an expert from
academia and one from pharmaceutical industry.
Real World Evidence
In 2021, the Real-World Evidence (RWE) Working Group was
organised within the Innovative Drug Development Initiative to
strengthen the research community’s understanding of RWE in
patients with PH. RWE is essential to deﬁne the global burden of
PH, to ﬁll gaps in the evidence provided by explanatory clinical
trials, and ultimately to improve the care of patients who suffer
from PH.

Since its inception, the Real-World Evidence Working Group has
completed a detailed outline for a guidance document on real
world-data and RWE in PH. The Real-World Evidence Working
Group has identiﬁed and recruited leaders for four teams who will
review and write sections of the guidance document, scheduled
for completion in 2022.

Challenges of Clinical Trial Design, Conduct and Endpoints’
The clinical trial workstream Challenges of Clinical Trial Design,
Conduct and Endpoints’ led by Dr Janethe Pena (Acceleron) and
Dr Mardi Gomberg-Maitland (GW University Medicine and Health
Sciences, USA) has met and discussed the topics and global
pulmonary arterial hypertension needs. The group prioritised its
focus into two sub-sections, Trial Design and Trial Endpoints. Each
group has co-leads from academia and industry, Trial Design led
by Harm Bogaard (Amsterdam University Medical Center, The
Netherlands) and CQ Deng (United Therapeutics, USA) and Trial
Endpoints led by Olivier Sitbon (University Paris-Saclay, France)
and Ben Lavron (Fluidda, USA). Starting this year, the groups are
meeting separately to focus on collaborative projects with the
primary goal of innovation and change.
The workstream acknowledged the changing landscape of PAH
patients and providers and socioeconomic issues in varied
countries which will affect some of the initiatives. However,
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Lead: R Benza

Access to Care

Paul Corris, Ana Olga Mocumbi,
Gil Golden & Neil Davie

Lead: S Nikkho

Paediatric Clinical Trial
Design & Endpoints
Steven Abman & Peter Martin

Lead: M Toshner

Post Covid-19 Pulmonary
& Vascular Sequalae

Challenges of Clinical Trial
Design Conduct & Endpoints
Mardi Gomberg-Maitland
& Janethe de Pena

Leads: S Nikkho & P Fernandes

Pulmonary
Hypertension Group III

Steven Nathan & Sylvia Nikkho

iDDI
Global
Alliance

Leads for all sub-workstreams:
R Benza & P Fernandes

New Modalities &
Technologies for PH & RHF

Monitoring of Diagnostic
Device Technologies
Veronica Franco, Alex Rothman
& Harry Rowland

Inhalation Drug
Delivery Technologies
Tushar Shah &
Peter Fernandes

Lead: TBC

Lead: R Benza

Greg Elliot & Kellie Morland

Therapeutic Device
Technologies
Marc Pritzker &
John Scandurra

Erik Klok & Jam de Backer

Real World Evidence

IDDI workstreams
2021-23...

Lead: M Toshner

Patient Engagement
& Empowerment

Pulmonary Hypertension
Group II
TBC

Joanna Pepka-Zaba &
Gergely Meszaros

Co-Lead by Aaron Waxman (Harvard
with the GoDeep PH database underway
Both groups
University, USA) and Amelie Beaudet
there are potential ways in PVRI to use real
(Janssen, Switzerland), this project seeks
world data for drug approvals and within a
aim to have a
to reﬁne our knowledge of the true
clinical trial platform. Both groups aim to
webinar prior
disease burden of PH and seeks to draw
have a webinar prior to the PVRI meeting in
to the PVRI
information from existing local registries
June. An example of potential deliverables
meeting in June.
together with data provided by novel
for The Design group is to work on a
regional groups of interested physicians in
standardisation of clinical trial deﬁnitions
collaboration with the Real World Evidence
and protocols to enable a potential clinical
workstream. The focus of these new groups is very
trial platform or basket study. For the endpoint
much to improve the quality of data from low- and
group, there is a potential imaging endpoint not just
middle-income countries, where the burden of
for understanding of pathophysiology but also as a
disease is currently and generally not well deﬁned.
surrogate. The workstream is eager to work with
This data will be helpful in providing data of
our regulator colleagues to produce sustainable
importance to organisations responsible for
practical design and endpoints to propose at our
reviewing global health care and ﬁts well within
next World Symposium.
the WHO’s and UN’s high-level meeting on
Access to Care
universal health care opportunities globally
The Access to care workstream has progressed well
scheduled for 2023.
and is collaborating with two other IDDI
Project 2:
workstreams on several projects. Led by both
• Improve the recognition of PAH and PH as a
Industry and academic representatives. To establish
diagnosis of presenting symptoms at a community
the direction, priorities and actions for the
level and identify gaps in health care provider
workstream, the group members proposed ideas
awareness and knowledge of PH.
and then voted.
• Deﬁne the minimum set of diagnostic,
Two projects were decided upon, they are:
management and therapeutic options
Project 1:
and best practice for High, Medium, and
• Deﬁne the size of global patient population with
low-income countries.
PAH and PH requiring care, and the burden of
disease as a result.
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• Identify any barriers that may exist in countries grouped by
income that prevent the satisfactory recognition of PAH and PH
as a diagnosis and delivery of care for patients.
• Collaborate with the Patient Empowerment and Engagement
work stream to gain insights into these potential barriers from a
patient’s perspective.
• Look to improving the availability of established beneﬁcial drugs
for patients with PAH at low cost where cost is a barrier to
availability.
Co-Lead by Gill Golden (United Therapeutics, USA), Ana Mocumbi
(Universidade Eduardo Mondlane, Mozambique), Neil Davie
(Janssen, Switzerland), Stefano Ghio (IRCCS Policlinico San
Matteo, Italy), and Adam Torbicki (Medical Centre for
Postgraduate Education, Warsaw, Poland).
These projects are all progressing well with questionnaires
designed to access information that will provide insights into
barriers under design. The design of the questionnaires is being
undertaken with collaboration from iOWNA, a new start-up
company with expertise in this area.

Pulmonary Hypertension Group III
This IDDI workstream is focused on Pulmonary Hypertension (PH)
due to lung diseases, Co-Lead by Steven Nathan (Inova Fairfax
Hospital, USA) and Sylvia Nikkho (Bayer AG, Germany). It involves
27 active members enjoying cross-workstream collaboration with
guests from other workstreams such as Modern Technology and
Paediatric Clinical Trial Design and Endpoints. The workstream
has established a platform for academia, regulators (FDA) and
pharma and device industry scientists (6 different companies)
while having monthly meetings. The workstream has developed
the following vision and mission goals:
Vision

To strengthening communities understanding of pulmonary
hypertension due to lung diseases by building a platform involving
academic, pharma, regulatory and patient representatives to:
• Challenge and change current thinking by learning from
failures and successes.
• Improve care and daily living of PH Group III patients.
Mission goals

• Deﬁne different phenotypes and endophenotypes within PH
due to lung diseases.
• Delineate Innovative clinical trial endpoints.
• Identify novel diagnostic, digital solutions and treatment
approaches.
• Identify or develop appropriate HrQoL/PROs: Means of
assessing and enhancing patient’s well being.
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Next steps

• Continued monthly working group discussions to
outline and deliberate the sequence of guidance
documents for publication in Pulmonary Circulation.
• Series of webinars, abstracts, posters, oral
presentations; at least twice a year at PVRI’s Annual
as well as Drug and Discovery Meetings.
• Working group meeting at the edge of the Annual
PVRI meeting in Athens in June 2022.
• Draft articles completed until this date to allow for
cross- working group review and alignment.
• Final public presentation at the PVRI/WHO
meeting in 2023.
Paediatric Clinical Trial Design and Endpoints
Co-Lead by Steven Abman (Colorado, USA) and Peter
Martin (GSK, UK), supported by Sylvia Nikkho (Bayer,
Germany) the Paediatric Clinical Trial Design and
Endpoints workstream is establishing a platform for
academia, regulators (FDA) and pharma and device
industry scientists to develop the following goals and
next steps. Several renowned experts who are active
in the will become leads or working group members
once the direction of the workstream have been
agreed upon.
Vision and mission

• Build a platform involving academics, pharma,
regulators and patient representatives.
• Challenge and change current thinking
by learning from failures and successes.
Continue
• Improve care and daily living of
monthly
paediatric patients.

Potential projects and working groups have been
identiﬁed:

• The Nature of Paediatric Pulmonary
Hypertension: Lessons Learned from International
Registries
• Challenges of Paediatric Clinical Trial Study
Design: Age-Appropriate Endpoints, Surrogates,
and the Role of Biomarkers
• Developmental Lung Disease- Associated
Pulmonary Hypertension: Unique Features and
Challenges for Clinical Trial Design
• The Pulmonary Circulation During Development
and in Disease: Mechanisms and Novel Therapies
• The Pulmonary Circulation During Development
and in Disease: Mechanisms and Novel Therapies
New Modalities and Technologies for Pulmonary
Hypertension and Right Heart Failure
Under the leadership of Peter Fernandes
(Bellerophon Therapeutics, New Jersey, USA) and
Raymond Benza (Ohio State University, Columbus,
USA), the New Modalities & Technologies (NMT)
workstream is supporting smaller emerging
biotechnology companies who have potential new
innovative technologies that could provide patients
with Pulmonary Vascular Diseases (PVD) novel
approaches to diagnostic, patient monitoring and
treatment options for this disease which is still an
unmet medical need.

The NMT workstream aims to expand the
PVRI community awareness &
understanding of New Emerging Device
Technologies for Pulmonary Hypertension
working group
Deliverables and next steps
(PH) and Right Heart Failure (RHF) through
discussons
a platform involving academic, pharma,
• Guidance documents for publication in
regulators, and patient representatives.
Pulmonary Circulation.
This workstream will challenge and change
• Series of webinars, abstracts, posters,
current thinking by learning from failures and
oral presentations; at least twice a year at PVRI’s
successes with the aim of improving the standard of
Annual Congress and Drug Discovery Meetings
care and daily living of PH & RHF patients. Our main
• Agree on publication rules and strategy at
mission is to Identify and evaluate new emerging
upcoming workstream meeting.
device technologies aimed at monitoring (diagnosis),
treating (therapeutic) and drug delivery (inhalation) in
• Workstream meeting at the edge of the Annual
PH & RHF.
PVRI meeting in Athens in June 2022 (hybrid of
presence and online meeting).
This will be achieved by exploring and validating
• Intensify cross-collaboration with other
innovative (device driven) technologies, clinical trial
workstreams.
study designs & endpoints. Working in close
collaboration with the other IDDI workstreams the
• Final public presentation at the PVRI/WHO
NMT will strive to expand and update via a series of
meeting in 2023.
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position papers, webinar, posters and oral presentations the
current concepts and guideline that focus on new emerging device
technologies. Comprised of 3 Subgroups the NMT workstream
will focus on Emerging Device Technologies for the Monitoring,
Treatment & Drug Delivery in PH & RHF.

These include:
• Monitoring (Diagnosis) Device Technologies
Co-Chairs - Harry Rowland (Endotronix, USA), Veronica Franco
(Ohio State University, USA) and Alex Rothman (University of
Shefﬁeld, UK)
• Treatment (Therapeutic) Device Technologies
Co-Chairs - John Scandurra (Aria CV, USA) and Mark Pritzker
(University of Minnesota, USA)
• Drug Device (Inhalation) Device Technologies
Co-Chairs - Nicolas Hill (Tuffs Univiersity, USA), Tushar Shah
(Liquidia, USA) and Peter Fernandes (Bellerophon
Therapeutics, USA)
Targeted deliverables for 2022 and 2023 is to issue a series of
white papers on:
• The current and evolving digital device technology for monitoring
and measuring physical activity (PA) via accelerometry in patients
with cardiopulmonary diseases. A Clinical & Regulatory
Perspective.
• Remote Management of PH - A review and outlook on evolving
novel device technologies for diagnosis and monitoring
of PH & RHF.
• Innovation and advances in the use of devices to treat PH and
RHF, where clinical outcomes are achieved through
mechano-transduction versus the traditional molecular biology
for achieving the MOA.
• Leverage knowledge from use of inhaled therapies in treatment
of asthma and COPD with the focusing on the biology of drug
delivery to the pulmonary vasculature. Also provide updates on
clinical experiences of inhalation vs. systemic drug delivery in PH.
Post COVID-19 Pulmonary & Vascular Sequalae Annual
Report
“The COVID-19 pandemic has affected virtually every life on the
planet. And while the most severe acute phase of the pandemic is
likely behind us, we will still be faced with the sequelae of this viral
infection for years to come. It has been well established that the
Sars-Cov-2 virus not only causes inﬂammation in the airways and
the lung parenchyma but also severely affects the pulmonary
vasculature.

cross reference the ﬁndings with the knowledge of
other pulmonary vascular diseases such as
PAH/CTEPH and provide guidance on the need for
future research and eventually treatment pathways.
Special attention is given to the use of novel
technologies including biomarkers and imaging. Good
progress is being made with a review paper drafted
and ready for submission. The paper provides a
literature review of larger studies of acute thromboembolic events in COVID-19 patients and the use of
imaging to study pulmonary vascular sequelae of
COVID-19. From this review, we will establish
priorities for future studies that we hope to perform
within the PVRI environment. We look forward to
further expand the workstream with additional
experts in the ﬁeld and become a valuable resource in
the ﬁght against the current and future epidemics.
Patient Engagement & Empowerment
workstream
The Group, which is led by Joanna Pepke-Zaba
(Royal Papworth Hospital, UK) and Gergely
Meszaros, (PHA Europe, Austria) consists of patient
representatives, academics and industry. Virtual
one-hour meetings are taking place bi-monthly.
Those meetings are forum for updating the group
and discussing the projects, which have been
progressing between the meetings. At the inaugural
meeting on 15 June 2021, the group was considering
several different projects. To be able to focus on the
most important projects from the perspective of
majority of members, we have performed the survey.
The project with the highest score was considered
as the most relevant:
“Define the best ways for empowering the patients,
their families /carers in the journey through the disease
(including psychological support and self-care, shared
decision making, peer to peer support)”.

Two main workstreams were established with the
ambition to develop patient decision aid.

The New Global Survey
This will be based on the previously published
survey from 2012, updating our knowledge related
to effects of PH on the patients and their carers
across the world. This will be a digital survey. The
questionnaire for the Global Survey is currently
being developed and will be presented to the group
on 23 March for discussion.

We have started communication with software
company iOWNA wHealth, which has appropriate
speciﬁcations to digitalise our questionnaire,
circulate, analyse responses and can deal with
(ensure) data privacy. We believe that collected data
will be of great interest and publishable in the peer
review journals.
Patient’s Journey
• To develop, in collaboration with J&J, a “patient
calendar/diary”, “patient card” with basic
information and medications.
• To develop, in collaboration with J&J, videoclips
on how to prepare and how to trouble shoot
iv medication
• To improve awareness of PAH
a) To produce short educational ﬁlm
b) to inﬂuence the search for “pulmonary
hypertension”, by inﬂuencing Google search
machine.
• Access To Care was the topic for joint meeting
for PVRI IDDI Patient Engagement and
Empowerment Group and Care Goal2b Group
on 26 January 2022.
Further collaboration is planned for the future. n

We would like to thank our PVRI Roundtable members for their support.

The PVRI aims to be one of the leading institutions to study,
understand and provide guidance on treating pulmonary vascular
disease. Therefore, PVRI has established a COVID-19 workstream
within their IDDI Task Force, with the aim to gather and analyse
existing scientiﬁc evidence related to pulmonary vasculopathy
caused by Sars-Cov-2. Subsequently the team members aim to
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Achievements

To improve knowledge, encourage research
and optimise the outcomes of neonates,
children and adolescents with diverse forms
of pulmonary vascular disease.
Missions

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

2 Promoting a greater understanding of developmental origins of
pulmonary vascular disease (PVD), biologic and clinical
mechanisms of paediatric PVD and the impact of early life
events on modulating the risk and severity of childhood and
adult disease.
3 Disseminating knowledge about diverse disorders associated
with paediatric PVD disease and facilitating the transition of
children with PVD to adult care.
Activities

• Celebrate the 9th Annual Meeting of the Spanish
Registry on Paediatric Pulmonary Hypertension
in Madrid on 4 February 2022.

• We welcomed new members to the paediatric
& CHD Task Force.
Goals

• We have many goals within the Paediatric &
Congenital Heart Disease Task Force for this
upcoming year, paving the way to launch new
projects and collaborations during 2022.

• Celebrate the 15th International Conference
Neonatal & Childhood Pulmonary Vascular
Disease, 24-27 February 2022, in San Francisco,
CA, USA Organised by Jeff Fineman with support
from the PPHNet.

• Participate in activities, engage with colleagues,
and develop new collaborations within the
Paediatric & Congenital Heart Disease Task Force
during the upcoming Annual PVRI Meeting in
Athens, 22-26 June 2022. Plans include
Paediatric Task Force participation in the PVRI
Innovative Drug Development Initiative (IDDI)
Programme, which will focus on paediatric
clinical trial design and endpoints in PH to
enhance the availability of therapy for
children. n

• Participate in the 14th Annual PPHnet Meeting
in San Francisco, 23-24 February 2022,
organised by Steven Abman, in
...the risk
conjunction with the International
Conference on Neonatal & Childhood
and severity
Pulmonary Vascular Disease.
of childhood

and adult
disease.

On Paediatric Pulmonary Hypertensive Vascular Disease organised
by paediatric Task Force members and with major contributions
from members of the PVRI Paediatric Task Force:
• 14th Virtual International Conference Neonatal & Childhood
Pulmonary Vascular Disease, 3-5 March 2021. Organised by
Jeff Fineman with support from the Paediatric Pulmonary
Hypertension Network (PPHNet);
• 13th PPHNET Annual meeting, 3 March 2021, organised by
Steven Abman.-

• 10th Online Meeting of the REHIPED registry (Spanish Registry
for Paediatric Pulmonary Hypertension, held in Madrid,
16 April 2021), organised by Maria Jesus del Cerro.
• Paediatric case submissions to the PVRI virtual clinic.

• Initiation of the “TBX4Life” Network and Global Community,
organised by Dr Eric Austin, and Anton Morkin, to expand
knowledge on genotype-phenotype correlations,
characterisation of PH-related phenotypes and outcomes, and
related skeletal abnormalities. Many PVRI Paediatric & CHD
Task Force members, as well as adult PH experts, geneticists,
pathologists, and basic scientists, and has held several online
meetings to develop plans to support future research and
family advocacy.
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2021 has been a year of transition for the
PHSANZ. First, with the resignation of our
CEO, we are redeveloping the society with
the aim of future improvements in structure
over the coming years. The new contacts
for PHSANZ are president@phsanz.org.au,
and admin@phsanz.org.au.
Report by Helen Whitford

Also, in 2021, COVID-19 ﬁnally became a reality in Australia and
New Zealand particularly in the two most populous states of
Australia, New South Wales, and Victoria. We had been isolating
from the world and watching the situation from relative safety.
Fortunately, the outbreak came as vaccinations became readily
available and the uptake has been excellent. We hope to continue
into 2022 with more normal travel possibilities.

Australia

Education

Our annual scientiﬁc meeting planned for October 2021 was
deferred until March 2022 due to COVID-19 outbreaks in
Melbourne and Sydney. The enthusiasm for another fully virtual
meeting was low and we made the difﬁcult decision to delay the
meeting until we could meet in person. We hope this will be another
successful meeting. It will likely remain a hybrid format with video
links for those unable to attend.
Other planned educational activities such as a series of
Masterclasses in PAH were also deferred until 2022 due to
COVID-19 restrictions.

Pulmonary Hypertension Registry for Australia and New
Zealand

The registry continues to be a successful platform for research into
PAH in Australia. A large amount of discussion has taken place
regarding the future platform for the registry as the desired ﬁelds
evolve. We are strongly considering changing the platform to PAH
Tool from 2022.

As of October 2021, the data from 4,148 patients are included in the
registry, 2,252 of whom are still alive. The registry is contributed to
by 28 sites across Australia and New Zealand.
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Several publications were completed in 2020-21:

• Pharmacological Treatment of Pulmonary Arterial Hypertension
in Australia: Current Trends and Challenges. Heart Lung Circ.
2020 Oct;29(10):1459-1468

Anderson J, Lavender M, Lau E, Celermajer D, Collins N, Dwyer N, Feenstra J, Horrigan M,
Keating D, Keogh A, Kotlyar E, Ng B, Proudman S, Steele P, Thakkar V, Weintraub R,
Whitford H, Williams T, Wrobel J, Strange G.

New Zealand

• Retrospective Validation of the REVEAL 2.0 Risk Score With the
Australian and New Zealand Pulmonary Hypertension Registry
Cohort. Chest. 2020;157:162-172.

Anderson JJ, Lau EM, Lavender M, Benza R, Celermajer DS, Collins N, Corrigan C, Dwyer
N, Feenstra J, Horrigan M, Keating D, Kermeen F, Kotlyar E, McWilliams T, Rhodes B,
Steele P, Thakkar V, Williams T, Whitford H, Whyte K, Weintraub R, Wrobel JP, Keogh A,
Strange G.

• Diagnostic delay in pulmonary arterial hypertension: Insights
from the Australian and New Zealand pulmonary hypertension
registry. Respirology 2020

Khou V, Anderson JJ, Strange G, Corrigan C, Collins N, Celermajer DS, Dwyer N, Feenstra
J, Horrigan M, Keating D, Kotlyar E, Lavender M, McWilliams TJ, Steele P, Weintraub R,
Whitford H, Whyte K, Williams TJ, Wrobel JP, Keogh A, Lau EM.

• Pulmonary arterial hypertension with below threshold
pulmonary vascular resistance. Eur Resp J 2020

Ratwatte S, Anderson J, Strange G, Corrigan C, Collins N, Celermajer DS, Dwyer N,
Feenstra J, Keating D, Kotlyar E, Lavender M, Whitford H, Whyte K, Williams T, Wrobel JP,
Keogh A, Lau EM.

• Risk stratiﬁcatiﬁcation in pulmonary arterial hypertension using
Bayesian analysis. Eur Respir J. 2020 Aug 27;56(2):2000008

Kanwar MK, Gomberg-Maitland M, Hoeper M, Pausch C, Pittrow D, Strange G, Anderson
JJ, Zhao C, Scott JV, Druzdzel MJ, Kraisangka J, Lohmueller L, Antaki J, Benza RL.

• Chronic thromboembolic pulmonary hypertension in Australia
and New Zealand: An analysis of the PHSANZ registry.
Respirology. 2021

Kearney K, Gold J, Corrigan C, Dhital K, Boshell D, Haydock D, McGifﬁn D, Wilson M,
Collins N, Cordina R, Dwyer N, Feenstra J, Lavender M, Wrobel J, Whitford H, Williams T,
Keating D, Whyte K, McWilliams T, Keogh A, Strange G, Kotlyar E, Anderson J, Lau EM.
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The PVRI China Task Force continues its
active participation in organising national and
international conferences and educational
courses on pulmonary vascular diseases
(PVDs) aiming to extend the understanding
of venous thromboembolic diseases (VTE),
which includes pulmonary embolism (PE),
deep venous thrombosis (DVT) and
pulmonary hypertension (PH).
Report by Jun Wan, Cheng Hong, Peiran Yang & Zhenguo Zhai

It also supports the exchange of clinical experiences and
encourages international collaboration, generating several joint
publications and promoting clinical and translational PVD research
in China.
Main activities include:

Implementing national strategies on the PE-DVT and CTEPH
programme

1 National Programme for the Prevention and Management of
Pulmonary Embolism and Deep Venous Thrombosis in China
(China VTE Prevention Programme)

The National Health Commission of China has included PE-DVT
prevention and treatment policies into hospital assessment
indicators. This programme aims to help hospitals nationwide to
establish a system for VTE prevention and management by
formulating strategies on thromboprophylaxis, and standardising
the prevention, diagnosis, and treatment of VTE.

We hosted a series of activities and scientiﬁc conferences, to
coordinate the combat against VTE at the national level, such as:
1) Formation of a national multidisciplinary steering committee;
2) Standardisation of the VTE prevention and management
system; 3) Promotion of guidelines and manual for VTE prevention
and treatment; 4) Recommendation of procedures for risk
assessment, prevention, diagnosis and treatment of VTE; 5)
Application of information technology and quality control system;
6) Education on VTE prevention and management.
246 experts from different ﬁelds conducted on-site evaluations of
102 hospitals to establish local systems for VTE prevention and
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management. The criteria included
organising and management, medical
care and technique, education and
scientiﬁc research. The hospitals that met
all the criteria, were certiﬁed as VTE
centres. A new series of documents were
released in October 2021 which included the
evaluation standards of secondary and tertiary
hospitals, management methods and work
manuals. During this year, more than 1,060 hospitals
enrolled in the VTE prevention programme, and
224 hospitals passed the national evaluation and
were certiﬁed.
1,800 professionals from 470 hospitals visited the
VTE centres to improve understanding and the
implementation of in-hospital VTE prevention. We
organised more than 1,050 academic activities;
attended by more than 300,000 participants,
including more than 10 academic conferences with
56,000 participants; 780 ofﬂine training sessions
with 65,000 participants; 295 online training
sessions with 38,000 participants; 48 online public
courses on thrombosis prevention and treatment
with 139,000 participants.

China

Hong Kong

As part of the National VTE Prevention Programme,
the regional alliance constructs and develops the
regional VTE prevention systems. The regional
alliance has been established in 19 provinces
including Beijing, Sichuan, Shanghai, Chongqing,
Shaanxi, Fujian, Henan, Guizhou, Hebei, Yunnan,
Gansu, Tianjin, Guangdong, Zhejiang, Jiangsu,
Hunan, Hubei, Guangxi and Jilin province.
The 2021 conference on VTE Prevention in China
was held on 13-15 October 2021. The conference
was divided into 17 topics and sections with 57
academic reports, covering respiratory, vascular
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surgery, cardiovascular, blood, tumour, orthopaedics, obstetrics
and gynaecology, medical administration management, nursing and
other disciplines. Representatives hailed from 30 provinces,
regions and cities in China, working in different ﬁelds, including
government, hospitals, enterprises, the public and others. The
cumulative number of ofﬂine participants exceeded 1,530 and the
total number of online viewers approached 300,000.
To increase awareness of thrombosis, activities were conducted
on 13-15 October 2021, which coincided with World Thrombosis
Day (13 October). These included education for patients and the
public, MDT consultation for PE-DVT patients, social media
activities promoting World Thrombosis Day, and an educational
programme for physicians.

2 National CTEPH and PAH programme
20-23 October 2021, CTEPH Master Class 2021.

A hybrid multi-centre educational platform for the diagnosis and
management of PVDs took place. More than 200 experts and
scholars in related ﬁelds attended the conference based at the
China-Japan Friendship Hospital and 42,000 participants joined
online.

Educational courses on pulmonary vascular diseases (PVDs)
3 PH Guidelines education and distribution programme:

Chinese guidelines were published for the diagnosis and
treatment of pulmonary hypertension in January 2021. Since
December 2020, we commenced a monthly lecture tour in
different areas of China including Beijing, Guangdong, Shanghai,
Hunan, Shanxi, Chongqing, Liaoning, Henan, Shandong, Hebei and
Anhui. More than 100 experts and 100,000 participants attended
the Guideline Lecture Tour online.

4 World Pulmonary Hypertension Day activities:

On 5 May 2021, World PH Day and on a national scale, physicians
from different cities conducted an online meeting to raise
awareness of PH by staging various events involving both the
scientiﬁc community and the general public. A series of educational
and social activities on pulmonary hypertension were held in
different cities all over China. More than 300 multi-disciplinary
physicians and 15,000 medical staff participated in the activities
online. The issues of health education, social support, medical
insurance and standardised treatment for Chinese PH patients
were discussed. Pulmonary Hypertension Academy, a multi-centre
and multi-disciplinary educational platform for the diagnosis and
management of PVDs was arranged into a one-week programme
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in Beijing, with participating hospitals including
Peking Union Medical College, China-Japan
Friendship Hospital, Peking Union Hospital, Beijing
Fuwai Hospital, Beijing Anzhen Hospital, Beijing
Chaoyang Hospital and Beijing Hospital. This
academy provided excellent opportunities for
learning and communication between young
physicians who have a great interest in PH.

5 Multi-disciplinary consultation platform:

To provide good support for individualised
diagnosis and treatment of PE and PH, a multidisciplinary consultation platform for the diagnosis
and management of PVDs was established by the
Assembly of PE-PVD Group and the Chinese
Thoracic Society. By the end of November 2021,
more than 100 experts from 30 centres
participated in the programme.

National and international conferences of
pulmonary vascular diseases

6 National Congress on Pulmonary Embolism
and Pulmonary Vascular Diseases and the
10th International Conference:

From 15-17 October 2021, the 13th National
Congress on Pulmonary Embolism and Pulmonary
Vascular Diseases and the 10th International
Conferences of Pulmonary Circulation Disorders
were held. Both events took place in a hybrid format
with the face-to-face element taking place in
Chengdu, Sichuan, achieved by collaboration
between the PVRI and the CTS. The most updated
guidelines of PH, CTEPH, VTE and particularly the
updated guidelines on anti-thrombosis and
prevention of thrombosis were covered. The talks
and discussions shared the latest knowledge on the
diagnosis, treatment and prevention of PE and PH
which helped to enhance PVRI’s educational
programme. Approximately 22,101 participants
joined the 113 academic reports online.

PVDs including PE and PH for physicians, scientists
and other healthcare providers in China.

7 Regional conference of Pulmonary
Hypertension

15-16 May 2021 the Guangzhou Forum of PH
was held in Guangzhou. A total of 150 scientists
and doctors participated and discussed the
important topics of PH, including the pathogenesis
of PH, the recent progress on the standardised
diagnosis and treatment.

13-14 November 2021 The Guangzhou
International Pulmonary Vascular Intervention
Summit Forum was held in Guangzhou. Experts on
PVD research from the United States, Japan, as well
as over 80 Chinese experts gave lectures and
discussed the broad spectrum of academic topics in
the diagnosis and interventional treatment of PVDs.

The Annual International Summit Forum on
Pulmonary Vascular Intervention held by the
Guangdong Clinical Medical Association and the
Guangzhou Institute of Respiratory Health provided
a platform for sharing experiences and discussing
the latest studies. Over 8,400 medical staff
nationwide joined the forum online. n

The Annual Congress of the Chinese Association of
Chest Physicians, (CMDA) was held on 17-20 July
2020 in Wuhan. This conference provided a stage
for communication to ensure a high standard and
further progress in the diagnosis and treatment of
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Chairman, Dr Abdullah Aldalaan’s welcome
message “SAPH2021Virtual aimed to create a
platform for regional medical professionals to
engage in exchange for knowledge and
expertise on the latest and best practice
methods in pulmonary hypertension”

Turkey

Lebanon

Jordan

Due to the impact of COVID-19, we decided to convert the
14th Annual Conference of the Saudi Association for Pulmonary
Hypertension held between 18-20 February 2021 into a virtual
format.

PH management was a prominent topic in the scientiﬁcally rich
programme which included seven sessions. The sessions consisted
of 20-minute lectures followed by 20 minutes of Q&A, where the
attendees actively participated in online discussions with the
speakers and moderators of their respective talks. Several engaging
sessions highlighted technological innovations and medical ﬁndings,
which were delivered by prominent speakers within the ﬁeld,
including 15 international faculty members. All the sessions were
well organised and the lectures received positive feedback, most
notably the talk given by PVRI’s Professor Stuart Rich entitled
“PH: This is How it All Started” which topped the list after
evaluation. An interesting debate took place on the topic “Switching
between PH drugs” by two prominent international faculty
members to determine the pros and cons of this issue.

The conference was not only informative but interactive as well.
A split-screen was used in all the sessions, allowing up to two chairs
and three case presenters to discuss and debate the cases
presented. Both the faculty members and the active attendees used
this opportunity to send their comments and questions through the
live platform at the end of each session, turning SAPH2021 virtual
to a quality driven programme. Recordings of all the talks and
discussions during the conference are available on the SAPH2021
website under “Recorded Lectures” (http://saphconference.com/
saph2021online/recorded-lectures/).

Iraq

Israel

Report by Paul Hassoun & Abdullah Al Dalaan

The 3-day conference hosted by 30 International and regional
faculty members was an overwhelming success. Over 600 attendees
from around the globe joined for the live sessions.

Syria

Egypt

Typically, the collaboration between the Saudi
Association for Pulmonary Hypertension (SAPH) and
the PVRI led to a very productive virtual conference.
We gratefully acknowledge and thank PVRI for their
endless support to SAPH.
SAPH Board Retreat 17-18 September 2021
A 2-day conference was held to track the progress
of SAPH since its inception and to encourage further
involvement in the future. Founding and senior
members of SAPH were celebrated and new SAPH
Board members were introduced along with Task
Forces and Assignments.

With help from Bayer Pharmaceuticals, discussions
on AAN applications were held. By conducting frequent
master classes, PH virtual clubs, registry and research,
National Awareness days and SAPH annual conference,
we hope to promote the growth of PH in the Middle
East.

Kuwait
Saudi Arabia

Bahrain
Qatar

United Arab
Emirates

SAPH2022
Oman
Conference
17-19 February 2022
Yemen
We invite you to the
th
15 Annual Conference
of the Saudi Association
of Pulmonary Hypertension to be held on 17-19
February 2022 at the Jeddah Hilton, Saudi Arabia.
The conference will include important topics and
share best practices from around the world on PH.
Continuing from the achievements of the past years,
we will organise an expert panel compromising of
prominent speakers to present their expertise in the
ﬁeld of pulmonary hypertension at the national level.

Activities successfully conducted last year:
• PHundamentals 2020 (12-13 June 2020)
• Monthly PH Club- (26 September 2020)
• Eastern Province Virtual Activity (16-17 October
2020)
• Switching from Research to Practice (26 October
2020)

Four main exhibitors sponsored SAPH2021 Virtual, whose brief
descriptions along with product advertisements were published on
the site for the attendees to browse through.
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Plans to establish a legal, not-for-proﬁt
subsidiary in India.
Report by Prashant Bobhate & Qadar Pasha

The challenge and background to the current
scenario in India...

India is a huge country, with a population of 1,392,700,000 and
ready to overtake China as the most populous country in the world
by 2027. The country is a extremely diverse and democratic and
consists of: 28 states; 8 union territories; 121 spoken languages
and; 6 main religions practiced.

The prevalence of PH in India...

• PH is considered a rare disease. However, current patient
estimates suggest over 100,000 patients, many undiagnosed
without medical care.
• The Pro-Kerala registry in 2018 published 2,003 patients - the
second largest registry in the world. Data was collected from
Kerala (one of the smaller states) with high levels of literacy and an
excellent health infrastructure.
• At 3 centres in Mumbai, Hyderabad and Kochi there are more than
1,500 patients currently diagnosed to have PH.
• Over 200,000 babies born each year with congenital heart disease.
• We can easily assume that PH presents a huge medical problem
and unmet need.

Pulmonary hypertension in India...

• PH is neglected due to the vast discrepancy in the
doctor to population ratio, currently 1:1456
(compared to the UK: 1:330).
• At present there are only 4 dedicated PH clinics in
the entire country.
• Lack of awareness of the disease, sketchy referral
patterns and lack of standard guidelines for
evaluation management of PH, leaves the overall
care provided to the patients at the individual
discretion of the treating physician.
• The Pro-Kerala registry also demonstrated that
only one out of two patients with PAH is receiving
PH speciﬁc therapies.
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• Limited available
drugs.
• Patients do not have
an organisation that
represents them
and that
undertakes
‘advocacy’.

New Delhi
JAIPUR

KANPUR

AHMADABAD
NAGPUR

KOLKATA

Mumbai
Hyderabad

Mangalore

MADRAS

COCHIN
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The opportunity...

• Ready-made network of Task Force leaders with 197 members.
• Building on previously run successful activities:
• Bi-annual high altitude Leh Symposium.
• Annual PVRI conferences for 3 years in a row with at least
2 international faculty.
• 2 Paediatric PAH conferences in 2 years preceeding the
COVID-19 pandemic.
• At least one PVRI conference in each region over the last 2 years
with national faculty.
• ‘Living with PH’ a unique webinar for the patients, by the patients
- facilitated by PVRI India Task Force and attended by 1,700
participants from all over the world.
• PVRI quiz competition for postgraduates. Attended by more than
600 students from all over the country.
• Set-up an informal patient support group.
• Set-up 8 Task Forces of experts who have started work to write
guidelines for managing PH in India.
• Ready-made accredited PH online diploma course,
developed by PVRI UK, can be adapted for the Indian medical
community.
• Huge fundraising potential due to no formal patient body.

The proposal…

Set-up a legal subsidiary in India of the PVRI
Proposed directors of PVRI India:
• Mumbai
Dr Prashant Bobhate PAEDIATRIC CARDIOLOGIST
• New Delhi
Dr Qadar Pasha GENETICS
• Hyderabad
Dr Bhahavatula Kutumba Srinivasa Sastry ADULT
CARDIOLOGIST
• Mangalore
Dr Abraham Babu CARDIAC REHAB
• Mumbai
Dr Sujit Rajan PULMOLOGIST
• Hyderabad
Dr Vishwesharan PULMOLOGIST
• Shalaka Parab PATIENT WITH PH WHO IS ACTIVELY MANAGING THE
CURRENT PATIENT SELF HELP GROUP, ENDORSED BY THE PHA, USA.

• Professor Ghazwan Butrous FOUNDER OF PVRI UK
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Our plans...

• Set-up a separate legal entity in India and register as
a not-for-proﬁt charity.
• Mission and vision aligned to PVRI UK.
• Activities to mirror PVRI UK ﬁt-for-purpose for India
& South East Asia region.
• Indian directors to cover the geographical area of the
country.
• One patient representative on the Board of PVRI
India who is aligned with PHA USA, the largest PH
patient organisation in the world.
• One director from the UK: Professor Ghazwan
Butrous, founder of PVRI UK.
• Separate Indian bank account.
• Annual audits in India and the UK.
• Transparent book keeping and ﬁnancial audit trails
using SAGE accounting software.

The legal structure...

Working with the UK India Business Council which is
approved by the UK Government & Foreign Ministry
UK India Business Council to provide support
throughout the setting up process ensuring:
• Legal compliances.
• Registered address.
• Book keeping, accountancy and audit services.
• Setting up of bank account and monitoring all ﬁnancial
transactions.
• Communication with UK head ofﬁce.
• Approval by UK accountants and auditors.
• Ensuring all government regulatory compliances are
adhered to.
• Register for not-for-proﬁt/charitable status ensuring
tax exemption.
• Compliance of all potential fund-raising activities.
• Provide local administration and management
support.
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Increasing awareness in general public and helping
PH patients
• Establishing a formal patient support group under
the PVRI India umbrella to add credibility for
fundraising activities.
• PH day activities including: podcasts, FM radio
activities and newspaper articles and press realeases.
• Informative website for patients presented in
regional languages.

The investment required...

...continued 3
India’s unique characteristics...

• No PH referral network.
• Only 4 established PH centres of excellence.
• No legal or recognised framework of PH patient bodies.
• No formal PH focused fund-raising.
• Approximate PH patient estimate over 100,000, many
undiagnosed without medical care.
• Over 200,000 babies born each year with congenital heart disease.
• Very proactive India Task Force running established activities.
• Yoga in PH research study funded by The Dinosaur Trust 20212023, endorsed by WHF.
• Goodwill and probono work from engaged patient body.
• Medical links to UK and USA doctors originating in India.
• Population: 1.4 billion people (compared to the USA: 330 million).
• Sophisticated economy.
• Tax incentives for companies to give to charities. Over 600,000
high net-worth individuals (earning over USD 1 million).

• Secure start-up funds from PVRI UK via a grant from
the Cardiovascular Research and Medical Fund
(CMREF) in the USA.
• Conﬁrm sponsorship from Indian national pharma
companies which is essential.
• Plan proactive fundraising activities via PH patient
network.
• Identify high proﬁle patrons to engage business
community and provide advocacy.

• Undertake a fundraising campaign from PVRI UK to
attract support from its worldwide network of
PH physicians.
• Initiate advocacy in collaboration with PHA USA, the
larget PH patient organisation in the world.

Expanding the PVRI global mission...

• Validates PVRI’s global reach.
• Emphasises unmet PH need in developing world
providing advocacy with WHO, NCDA, WHF, etc...
• Increases partner opportunities.
• Encourages exchange programmes.
• Provides shadowing and mentoring opportunities.
• Facilitates sponsorship of
Fellowships.

The aim is

500

Indian members
within 3 years

The proposed activities over the next 3 years...

Increasing awareness of PH in health care practitioners
• Annual PVRI India conference with at least 2 international faculty
(covering all specialities).
• At least one CME activity yearly, in all the tier one cities of the
country (we have 8 tier one cities in India).
• Helping to set-up one PH centre in each of these cities.
• Masterclass for PG students to increase the awareness of the
disease in the formative years.
• Creating an app which would act as a virtual bridge between the
patients and doctors to help manage patients better.
• PVRI Annual World Congress on PVD to be held in India within
3 years of launch.
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Due to the ongoing COVID-19 pandemic, our
educational programmes starting in January,
for pulmonary fellows throughout the
country took place online.
Report by Farid Rashidi

The popular one-hour programmes included question and answer
sessions, producing lively participation. With the prevalence of
COVID-19 around the world, one programme primarily focused
on pulmonary vascular diseases in COVID-19 patients.
The following educational programmes and activities,
planned and conducted in 2021:

• Education programmes for pulmonary fellows on pulmonary
vascular disease within the Fellow Education Days.
• Educational programmes on vascular involvements in
COVID-19.

• Composing, and sending out short ﬁlm messages to provide
physicians throughout Iran with the principal issues in pulmonary
vascular diseases.

• 4th International Pulmonary Vascular Diseases Congress in 2021.

Topics of each educational programme:
• Approach to Patient with Pulmonary Hypertension.
• Case Discussion on Pulmonary Vascular Diseases.
• Hemodynamic Evaluation of Patients with Pulmonary Vascular
Diseases.
The ﬁrst session, entitled the “Latest Update in PVD in
COVID-19,” was held on 7 January 2021 for 90 minutes. The
lecturer was Dr Behnood Bikdeli from Harvard University, who
discussed the role of anticoagulants in COVID-19 patients.

The educational webinars brought Iranian physicians and
physicians from across the world together to discuss pulmonary
vascular involvement in COVID-19. The ﬁrst session held on
7 January 2021, entitled “Latest Update in PVD in COVID-19,”
was given by Dr Behnood Bikdeli, Harvard University who discussed
the role of anticoagulants in COVID-19 patients.
With new data on pulmonary vascular diseases in COVID-19
patients, a more comprehensive programme took place on
29 October 2021. During this session, specialists in pulmonology,
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Iran

cardiology, and clinical pharmacists discussed
anticoagulant therapy in outpatients, inpatients,
critically ill, and post-discharged COVID-19 patients.

Dr Talasaz, a clinical pharmacist, provided a review of
scientiﬁc evidence. The panel included our cardiologist,

Dr Parham Sadeghipour,
Dr Behnood Bikdeli and
pulmonologist, Dr Farid Rashidi,
who answered the questions on the
pulmonary vascular involvement in COVID-19
patients.
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The 4th International Pulmonary Vascular Diseases Virtual
meeting 23-23 June 2021, held with the co-operation of PVRI was
a great success with a considerable amount of international
participation in cluding 20 prominent international faculties from
10 countries taking part.
• Professor Werner Seeger President of PVRI

• Professor Mark Humbert President of ERS

• Professor Stavros Konstantinides Chair of last PE guideline
• Professor Raed Dweik Chair of the Respiratory Institute of
Cleveland Clinic

• Professor Nick Kim Chair of CTEPH programme of San-Diego
team
• Professor Hiromi Matsubara Director of Pulmonary Vascular
Research and BPA programme, Okayama

The ﬁrst day comprised of two sessions that focused on PAH and
Pulmonary Hypertension Diagnosis Methods, with the opening
lecture given by Professor Mark Humbert, president of ERS. In the
ﬁrst sessions, risk assessment in these patients, as well as the novel
pathway in iPAH patients were discussed. Given the importance of
the issue, the 2021 Congress included a session on pulmonary
vascular diseases diagnosis methods, in which the role of
echocardiography and CT angiography was discussed. The relevant
questions were answered by professors Anton Vonk, Noordegraaf,
and Stefano Ghio from Netherland and Italy.

On the second day, three sessions were held in six hours, where
important topics, such as the PH secondary to left heart disease and
PH secondary to pulmonary diseases, were discussed. During the
PH secondary to pulmonary disease session, Professor Werner
Seeger, the President of PVRI, gave a lecture on the perspectives
of a worldwide PH meta-registry; in addition, Professor Andrew
Peacock addressed the important issues of pulmonary
hypertension in hypoxic lung disease. In the third session of the
meeting, some challenging cases from Turkey, the Czech Republic
and Iran were discussed.
The third day was devoted to pulmonary embolism and CTEPH
in three sessions. Due to its importance, pulmonary embolism was
discussed in two sessions. The opening lecturer in both sessions
was Professor, Stavros Konstantinides, chair of the latest
pulmonary embolism guideline. In these sessions, some important
and challenging topics, such as pulmonary embolism in pregnancy
and the role of DAOCs in the treatment of PE were discussed.
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In recent years, CTEPH has become one of the
challenging subject matters in the ﬁeld of pulmonary
vascular diseases, a topic which was addressed with
keen interest during this congress with prominent
faculties within the ﬁeld invited to attend. In this
session, the important and challenging issues
surrounding CTEPH were discussed by, Professor
Nick Kim from San-Diego, one of the most important
CTEPH referral centres, Professor Hirumi Matsubara
from Okayama, the most important BPA referral centre,
and Professor Irena Lang. In total, more than 3,000
delegates participated during the three days of the
meeting.
Future Programmes for 2022:
• Increasing pulmonary hypertension centres
• Conducting educational programmes through short
educational movies
• Holding educational workshops on right heart
catheterisation
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Another turbulent year with Covid-19
mutations hitting the world hard.
Reports by Gabriel Diaz, Gustavo Heresi & Vinicio de Jesus Perez

Over the last few years, this Task Force has organised the
following conferences:
• August 2018 San Juan, Puerto Rico
• May-June 2019 Lima, Peru
• July 2019, Santo Domingo, Dominican Republic
• May 2021, Chile (virtual)

Mexico

Honduras
Guatemala

Nicaragua
Costa Rica

All conferences featured both local and international speakers
and beneﬁted from grass roots organisation by local patients’ PH
associations.

French Guiana

Suriname

Ecuador

In this difﬁcult year, the main focus of this Task Force has been
our work with Dr Isanet Barrrantes a senior paediatric
consultant from Panamá.
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Guyana

Columbia

The programmes were sponsored by local medical colleges and
were a huge success and very well attended.

We have been
planning the
organisation of
the 4th Latin
American
Symposium on
Pulmonary
Hypertension
in Children
which will
be held in
Panama in
October 2022,
the dates have
not yet been
conﬁrmed.

Venezuela

Panama

Peru

Brazil

Bolivia

Paraquay
Chile

Uraguay
Argentina

The meeting in Panama will introduce a new approach
to these symposia, which takes into account two
important aspects:
• Expanding the role of the PVRI South American Task
Force to include an adult PH topic.
• Analysing the important situation of children with
PH who reach adulthood.
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Building Resiliency in Bad Times
Report by James Yip, Tan Ju Le & Lucia Kris Dinarti

During the second year of the COVID-19 pandemic, there were
few opportunities for chapter members to meet together, with
national travel restrictions and prioritising the vaccination
programmes for our patients

In a previous survey (PVRI report 2020), 70.8% of our partners
revealed their patients were afraid of coming to the hospital and
36% of members explained their patients had reduced access to care
due to the travel restrictions.
The advent of webinar platforms such as Zoom, allowed clinicians
to conduct meetings virtually across the region in addition to the
excellent sessions conducted on PVRI Live globally.
Two innovations we would like to highlight from our chapter
members are:

Myanmar

In Taiwan, the Pulmonary Hypertension Frontier Programme
sent its regional pulmonary hypertension experts to smaller district
hospitals. They conducted pulmonary hypertension awareness
symposiums and training for local hospital staff, produced
educational books, apps and videos at a national level for their
patients.

Laos

Thailand

Cambodia

In Indonesia, led by Anggoro Budi Hartopo and Kris Dinarti, the
Universitas Gadjah Mada organised a summer course in
pulmonary hypertension which featured our regional experts
from Singapore, Malaysia, Japan, Australia as well as global partners
from the United Kingdom, India and Switzerland. The 7-day sessions
(twice a week) brought experts closer to the local district hospital
clinicians and contextualised care in the hospital setting. A highlight,
was the virtual field trip to the Dr Sardjito General Hospital and the
academic hospital of Universitas Gadjah Mada.
Indonesia Pulmonary Hypertension Working Group (INAPH)
held numerous webinars throughout the year. Pulmonary
hypertension, in the specialist area of pregnancy, was discussed
and patient experience sessions were held. INAPH launched a
national guideline in October covering all pulmonary hypertension
groups based on updated international sources.

Despite the restrictions placed on our members during the
pandemic, they continued to run various international clinical trials
in pulmonary hypertension. The national pulmonary hypertension
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Vietnam

Philippines

Malaysia

Singapore

registries were updated. As we work toward
building resilience in the care of patients with
pulmonary hypertension, we seek to form international
ties with other members.

Indonesia
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Meetings in Singapore
• 11 September 2021 - 15th Cardiovascular Update Singapore
Webinar - Updates on pulmonary hypertension, chronic
thromboembolic pulmonary hypertension, and Balloon pulmonary
angioplasty.
Meetings in Indonesia
• 21 March 2021: Indonesia Pulmonary Hypertension
Working Group - The new ERA redeﬁning treatment strategies
in PAH management.
• 23 April 2021: Indonesia Pulmonary Hypertension
Working Group - Chronic Thrombo Embolic PH.
• 28 May 2021: Indonesia Pulmonary Hypertension
Working Group - PAH for Clinician to Patients Perspective.
• 30 July 2021: Indonesia Pulmonary Hypertension
Working Group - Pregnancy and PAH.
• 3 September 2021: Indonesia Pulmonary Hypertension
Working Group - Emergency in PH.
• 17 September 2021: Indonesia Pulmonary Hypertension
Working Group - PH in Congenital Heart Disease.
• 21 September - 12 October 2021: (7-day sessions) Summer
course in Pulmonary Hypertension.
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WEBINARS HELD BY
INDONESIA PULMONARY
HYPERTENSION WORKING
GROUP

INDONESIA’S NATIONAL
GUIDELINE FOR PULMONARY
HYPERTENSION

Meetings in Taiwan
• 25 September 2021: Taiwan Society of Cardiology
- Updates on the management and treatment of
pulmonary hypertension.
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DESPITE
...COVID-19, we continue to
thrive and connect with members
all around the globe.

www.pvrinstitute.org

Today’s work,
tomorrow’s possibility...
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