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INTRODUCTION  
FROM THE PRESIDENT

GEORGE STERGIOU 
President, International Society of Hypertension
Hypertension Center STRIDE-7, School of Medicine, University of Athens, Greece 

Dear ISH members and friends

ISH has prepared another great edition of 
Hypertension News.

2026 represents the 60th anniversary of the 
ISH, founded in 1966, and we asked several past 
presidents of the Society to reflect on the ISH’s 
greatest contributions over the past six decades 
and what should come next. It is important to 
reflect on the past, as ISH is growing and we aim 
to have an even greater impact on the global 
management of hypertension in the coming years.

This edition includes a summary of new ISH 
guidelines for hypertension in Africa, developed by 
our Africa Regional Advisory Group and the Pan-
African Society of Cardiology. The most important 
aspect of these guidelines is the priority given to 
non-physician healthcare workers in hypertension 
care, a reality and necessity in most settings 
around the world. Another major contribution 
presents a statement on high-quality hypertension 
management in Asia, led by the incoming ISH 
President, Kazu Kario, and by Jiguang Wang. This 
is followed by a statement from our colleagues at 
the Asian-Pacific Society of Hypertension (APSH) 
and the Diabetes Asia Study Group (DASG), 
providing region-specific targets and therapeutic 
recommendations. 

We have two articles that provide important lessons 
for scalable actions to improve hypertension 
control. The Pan American Health Organisation 
(PAHO) presents its eight-year experience 
implementing the WHO HEARTS 2.0 package in 
30 countries across Latin America, effectively 
engaging 80% of primary care centres serving 
70 million people. In addition, Seonghoon Choi 
presents Korea’s success story, where national 

hypertension control reached 62% in 2025, up 
from 5% in 1990. We also include a report from 
STRIDE BP (www.stridebp.org) on the limited 
availability of properly validated blood pressure 
measurement devices for children, and another 
article discussing a recent decision by the Korean 
Society of Hypertension (KSH), which for the first 
time recommends the use of cuffless devices for 
out-of-office blood pressure monitoring.

Last, we mark the 30th anniversary of the Anglo-
Scandinavian Cardiac Outcomes Trial (ASCOT) 
commemorated in a symposium at the Royal 
Society of Medicine in London, and present the 
key findings of the OUTREACH trial, which explores 
how biochemical urine analysis can improve 
adherence to antihypertensive medications.

This is my final introduction to Hypertension News 
as President of the ISH, as my presidential term 
will come to an end at our upcoming Scientific 
Meeting in Dubai, in October. I feel fortunate that 
we have enjoyed such a creative and rewarding 
term, working productively with an outstanding 
team of ISH Council members, Regional Advisory 
Group Chairs and Committee Chairs. Our only 
challenge was the increasing number of tasks, 
which is actually a positive sign, reflecting the rapid 
growth of our Society.

We made the important decision to meet our 
members and friends in person more frequently 
by holding annual Scientific Meetings. Following 
our meeting in Dubai next month, we are 
delighted to have secured the 2027 Scientific 
Meeting in Shanghai, in partnership with the 
Chinese Hypertension League. In 2028, we will 
hold a joint meeting with the European Society of 
Hypertension in Glasgow, in collaboration with the 
British and Irish Hypertension Society.

https://www.facebook.com/ISHBP/
https://www.linkedin.com/company/ishbp/
https://twitter.com/ishbp
https://bsky.app/profile/ishbp.bsky.social
https://www.instagram.com/ishypertension/
https://www.stridebp.org/
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The scientific output of ISH has been substantial 
during this term. We published major position 
papers on paediatric and adolescent hypertension, 
hypertensive disorders of pregnancy, and the 
above-mentioned guidelines on hypertension in 
Africa. In October, during the ISH Meeting, we will 
present the 2026 ISH Global Hypertension Practice 
Guidelines, together with an implementation 
plan supported by AI technology. We hope 
this approach will accelerate the translation of 
evidence into everyday clinical practice and inspire 
similar initiatives by other scientific organisations.

At the end of our Dubai Meeting, I will hand over 
the ISH Presidency to Kazu Kario. Kazu has a great 
international reputation based on his scientific 
achievements and leadership. I know he will lead 
the Society with ambition, vision and commitment, 
and I wish him every success.

I am grateful to all those who supported ISH and 
me during my presidency, including members of 
the ISH Council, our Committees and Regional 
Advisory Groups, our members, partners, and 
the wider global hypertension community. I am 
also deeply grateful to the ISH staff, with whom 
we worked closely over the past two years. I hope 
that all members of the ISH family are proud of 
what we have achieved together during these two 
years, and that this has been a memorable and 
rewarding period for everyone involved.

Enjoy reading this edition of Hypertension News.  
I look forward to seeing many of you in Dubai  
next month!

George Stergiou
ISH President

George Stergiou – president@ish-world.com 

https://www.facebook.com/ISHBP/
https://www.linkedin.com/company/ishbp/
https://twitter.com/ishbp
https://bsky.app/profile/ishbp.bsky.social
https://www.instagram.com/ishypertension/
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THE ISH AT 60 

  
Y E A R S
1 9 6 6 - 2 0 2 6

Giuseppe Mancia
(Italy) ISH President 1988-1990 

Founded in 1966 after 
two small preparatory 
meetings (Prague 
and S iena) ,  the 
International Society 
of Hypertension (ISH) 
soon became the most 
prestigious scientific 
Society addressing 
the progress made by 

research on pathophysiological and clinical aspects 
of hypertension at a worldwide level. Its prestige 
was due to the scientific fame of the founders  
(I. Page, G.  Pickering, P. Milliez, F. Gross, C. Bartorelli, 
J. Robertson, A. Zanchetti, to mention a few) as 
well as to the high scientific level of its meetings 
which started in 1971 (Milan) and then, at biannual 
intervals, were held all over the world, always with 
a large attendance, a high scientific quality and a 
great interest and communication coverage from 
the entire medical world. This was also favoured 
by the fact that these were golden years for 
hypertension basic, epidemiological and clinical 
research on hypertension, including seminal trials 
of fundamental importance for treatment, which 
were often presented and discussed for the first 
time at the ISH meetings. For young investigators 
like myself, critical exposure to the best ongoing 

research as well as presentation and discussion of 
the results of their work in a high scientific quality 
environment was an unforgettable experience 
with positive effects for future work.

A second aspect to mention is that ISH 
early recognized the importance of issuing 
hypertension guidelines beyond individual country 
boundaries (e.g. the US guidelines) to help correct 
management of hypertension worldwide. This was 
made possible by the close cooperation of ISH with 
the World Health Organization (WHO), which led 
to the widely popular WHO/ISH guidelines first in 
the eighties under the coordination of A. Zanchetti 
for ISH and T. Strasser for WHO, and then in the 
nineties and at the start of the current millennium.

Because of my European origin, allow me to 
mention a third important contribution, i.e. the 
assistance given by ISH to the foundation of the 
European Society of Hypertension (ESH) in 1989. 
ISH sponsored and helped the organization of 
the preliminary meetings and then inspired the 
structure of the new Society which was modelled 
after ISH, with virtually the same byelaws and 
goals, with the addition of one permanent ISH 
representative in its Scientific Council. The close 
relationship of ESH with ISH has since continued 
and reinforced by some very successful common 
meetings, the next one being the ISH/ESH meeting 
to be held in 2028 in Glasgow. 

Established in 1966, the ISH this year celebrates its 60th anniversary. As we reach this milestone, 
we asked several Past Presidents of the ISH to give us their reflections on what the ISH’s 
biggest contribution has been over the last 60 years - and what it should focus on next.

https://www.facebook.com/ISHBP/
https://www.linkedin.com/company/ishbp/
https://twitter.com/ishbp
https://bsky.app/profile/ishbp.bsky.social
https://www.instagram.com/ishypertension/
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Tony Heagerty 
(UK) ISH President 2008-2010

The International 
Society of Hypertension 
has a rich history of 
leading the drive to 
raising awareness 
a n d  i m p r o v i n g 
the management 
o f  h i g h  b l o o d 
pressure globally. 
Its commitment to 

promoting research into all aspects of the disease 
is unstinting and absolute. It has been led by a 
litany of academic hypertension physicians and I 
was privileged to serve as a President.

Perhaps its greatest achievement in its first 60 
years was the advancement of the overwhelming 
case for detecting and treating high blood pressure 
and providing the forum for debates over which 
therapy to use and what constitutes good control. 
The Hypertension Community is a close family but 
argues strongly but fairly always!

Beyond these goals for me high points include 
assisting in the formation of National Societies 
of Hypertension and in particular in regions such 
as the Middle East where ISH was instrumental 
in Lebanon and Bahrain. In addition, the regular 
educational visits undertaken by Robert Fagard to 
Sub Saharan African Countries facilitated increased 
awareness of the epidemic of cardiovascular 
disease imminently threatening that region. 
They inspired many of the senior leaders now 
prominently active across the continent in 
hypertension management.

From a research perspective John Hall designed 
the ISH Fellowship Scheme which allowed 
young academically minded doctors from less 
opulent countries to visit host labs and learn new 
techniques to take back to establish research 
programmes back home. Several have become 
globally successful.

And unquestionably impressive has been the 
regular release of evidence-based hypertension 
guidelines which are pragmatically crafted to be 
applicable in low- and middle-income countries. 

High blood pressure is a global problem which 
requires simple management – measurement 
and treatment. ISH has shouldered the mantle of 
commitment to disease prevention for 60 years. 

Where should it go next? 
I believe its voice should be heard on a global 
stage. It should be the champion of cardiovascular 
disease prevention. It should be the pressure 
on governments to understand that the cost of 
hypertension management is minimal compared 
with the savings that accrue from avoiding 
coronary revascularisation or treating stroke 
survivors lost to the workforce prematurely. There 
is still much to do! 

Stephen Harrap
(Australia) ISH President 2010-2012

What has been ISH's 
greatest contribution 
over the past 60 years, 
and what should its 
next priority be? 

T h e  a n s w e r  t o 
these questions lies 
in the name ISH: 
“International”.

The ISH provides a preeminent global stage on 
which countries and regions are represented and 
highlighted with benefits for both individuals and 
societies. The specific commitment of the ISH to 
worldwide interests has been exemplified initially 
through the International Forum and more recently 
through the Regional Advisory Groups. Within the 
broad constituency that comprises the ISH, the 
interactions and collaborations are invaluable and 
create a formidable network. They are fostered by 
the ISH to help establish careers and leadership 
potential of people and to strengthen and grow 
blood pressure professional associations around 
the world. 

New ways in which tangible international support 
can be delivered should be a priority of the ISH in 
coming years.

https://www.facebook.com/ISHBP/
https://www.linkedin.com/company/ishbp/
https://twitter.com/ishbp
https://bsky.app/profile/ishbp.bsky.social
https://www.instagram.com/ishypertension/


6 HYPERTENSION NEWS SEPTEMBER 2026

Rhian Touyz
(Canada) ISH President 2014-2016

“For 60 years, the ISH 
has served as a global 
hub for hypertension, 
uniting cl inicians, 
health care workers, 
and  researchers 
around the world in 
a shared mission to 
reduce the burden of 
high blood pressure. 

Looking ahead, our challenge is to translate the 
discoveries, guidelines, and efforts born from 
the ISH into real-world action – ensuring they 
achieve genuine, measurable impact in reducing 
hypertension worldwide.”

Neil Poulter
(UK) ISH President 2016-2018

Over the past 60 
years, I believe one 
of ISH’s greatest 
contributions has 
been its ability to bring 
together the world’s 
leading expertise 
i n  h y p e r t e n s i o n 
and translate that 
k n o w l e d g e  i n t o 

rigorous, evidence-based guidance that can 
improve clinical practice globally.

The ISH guidelines are an excellent example of this. 
They give healthcare professionals clear, practical 
guidance on how to manage hypertension once it 
has been identified. But, of course, that depends 
on people knowing they have hypertension in the 
first place.

That was one of the motivations behind launching 
May Measurement Month (MMM) during my 
Presidency of ISH in 2017. We knew that millions 
of people worldwide were living with raised blood 
pressure without knowing it, and that we needed to 
complement guidance on managing hypertension 
with a concerted effort to find those people. Since 
then, MMM has screened over 8 million adults 

across more than 120 countries, and found over 
2 million people with untreated or inadequately 
treated hypertension.

As ISH looks to its next 60 years, I believe closing 
that detection gap and expanding linkage to 
management facilities must remain a priority. We 
have made enormous progress in understanding 
how to treat hypertension, the challenge that 
remains is ensuring that knowledge reaches the 
people who need it most.

Alta Schutte
(Australia) ISH President 2018-2020

As a Past President 
of the International 
Society of Hypertension, 
I regard ISH’s greatest 
contribution over 
the past 60 years 
as  br ing ing  the 
global hypertension 
community together 
around a shared 

scientific, clinical and public-health mission. 
Through research, education, guidelines and 
advocacy, ISH has helped establish raised blood 
pressure as the leading preventable cause of 
cardiovascular disease and premature death.

Its next priority must be to achieve substantially 
better blood pressure control worldwide. The 
global burden remains immense: approximately 
1.4–1.7 billion adults are living with hypertension, 
yet only about one in five have their blood 
pressure controlled. Moreover, 83% of people 
with uncontrolled hypertension live in low- and 
middle-income countries, where progress has 
been particularly limited. We have compelling 
evidence that even a 5 mmHg reduction in systolic 
blood pressure lowers major cardiovascular 
events by about 10%, consistently across different 
levels of cardiovascular risk. Effective, affordable 
and scalable strategies could therefore prevent 
millions of premature deaths.

The ISH should continue to provide the leadership 
and advocacy needed to translate evidence into 
implementation: strengthening prevention, 

https://www.facebook.com/ISHBP/
https://www.linkedin.com/company/ishbp/
https://twitter.com/ishbp
https://bsky.app/profile/ishbp.bsky.social
https://www.instagram.com/ishypertension/
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detection, treatment and long-term control, while 
addressing inequities in access to care. We have 
the knowledge and tools. Our responsibility now 
is to ensure they reach everyone who needs them. 
Improving blood pressure control must remain the 
central global goal of hypertension care.

Maciej Tomaszewski
(UK) ISH President 2020-2022

The International 
S o c i e t y  o f 
Hypertension has 
always been a hub 
for  excel lence - 
celebrating the very 
best in hypertension 
research and standing 
as a leading voice 
and opinion-maker 

in the field. Through its publications, impact 
statements, guidelines and position papers, and 
its partnerships with world-leading organisations, 
it has advanced hypertension education and 
fostered stronger collaboration in research and 
clinical care across the globe.

Above all, the Society has attracted exceptional 
talent and remarkable commitment to its 
leadership over the years. The New Investigator 
Committee and the New Blood campaign have 
been resounding successes, creating career-
making opportunities for people around the world 
— many of whom now sit in the driving seats of 
hypertension research globally.

Looking ahead, the Society's priority must be to turn 
that reach and expertise into measurable impact: 
narrowing the gaps in awareness, treatment and 

control that still divide world regions, and ensuring 
that the next generation of leaders it develops 
is ready and equipped to carry that work to the 
patients and populations who need it most.

Bryan Williams
(UK) ISH President 2022-2024

For me, the key word 
in the Society’s title 
is “International” as 
it brings together 
colleagues and their 
different perspectives 
on tackling the world’s 
most important cause 
of premature death. 
This has been reflected 

in the ISH Guidelines which have identified 
common aspects of best practice that should apply 
to all regions of the world whilst also highlighting 
region specific differences and challenges for 
implementation which is unique relative to the 
many other guidelines which tend to be country 
or region specific. This global perspective has been 
aided by ISH Regional Advisory Groups, the ISH 
congress and "Hypertension News". A key function 
of any organisation is to look to the future, and 
the ISH has been vitally important in inspiring and 
nurturing the next generation of global leaders 
in research and clinical practice in hypertension.

Looking ahead, the ISH must focus on its distinctive 
capabilities, continue to raise the profile of the 
importance of detecting and effectively treating 
hypertension globally, providing authoritative, 
rigorous and evidence-based reports and guidance 
on how to do this, as well as garner the support 
needed to inspire the next generation of leaders 
in hypertension.
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Hypertension is one of the most pressing health 
challenges facing Africa, with cardiovascular 
disease rising by more than 50% in Africa over 
the past three decades. High blood pressure is 
a leading cause of heart failure, stroke, kidney 
disease and premature death, but most people 
in Africa with hypertension remain undiagnosed 
or do not have their blood pressure adequately 
controlled. Among adults who are diagnosed, only 
about 8-15% have their blood pressure under 
control. There is also an urgent need to address 
hypertension across the life-course, including 
among children and adolescents, among whom 
hypertension remains under-recognised and 
underdiagnosed across the continent.

Against this background, the ISH Africa Regional 
Advisory Group and the Pan-African Society 
of Cardiology (PASCAR) developed new pan-
African clinical guidelines for the management of 
hypertension.1

The aim was to provide practical, evidence-based 
recommendations that reflect how healthcare 
is delivered across Africa and can realistically 
be implemented in settings where resources, 
infrastructure and access to treatment may be 
limited.

Why Africa needed its own guidelines 

Most African countries do not currently have 
national hypertension guidelines. International 
recommendations provide an evidence base, but 

they are not always easily applicable to African 
healthcare systems.

Many existing models of hypertension 
management depend heavily on physicians and 
specialist services. In Africa, however, physicians 
are limited in number, and hypertension care 
is frequently delivered in community settings 
by nurses, community health workers, clinical 
officers, physician assistants and pharmacists. The 
best approach to care is therefore task sharing.

Guidelines developed for Africa had to recognise 
and support the essential contribution these 
professionals already make. They also had to take 
account of challenges including the affordability 
and availability of medicines, limited access to 
blood pressure measuring devices, high dietary 
salt consumption and cultural beliefs surrounding 
hypertension and its treatment.

The need for practical guidance became 
particularly clear through the work of the African 
School of Hypertension for Non-Physician Health 
Workers, established by the ISH Africa Regional 
Advisory Group.2

The School provided training for nurses, 
pharmacists, community health workers and 
other professionals on measuring blood pressure, 
diagnosing hypertension, initiating treatment and 
referring patients for specialist care when needed. 
This experience reinforced both the potential 
of non-physician healthcare workers and the 
importance of providing them with clear protocols 
and referral pathways.

REGIONAL STATEMENTS
Launching new  
hypertension guidelines  
for Africa
ALFRED DOKU
Consultant Physician and Cardiologist, University of Ghana  
Medical School, Ghana. Chair, ISH Africa Regional Advisory Group (RAG)

RUAN KRUGER
North-West University in Potchefstroom, South Africa
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https://www.linkedin.com/company/ishbp/
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A community approach

Our guidelines propose a shift towards simpler, 
community-based hypertension care, across the 
life-course.

The recommendations include simplified 
treatment protocols and referral pathways 
intended to support professionals including 
community health nurses, clinical nurses, and 
clinical officers/physician assistants working in 
primary care. They emphasise early detection, 
dietary and lifestyle changes, with pharmacological 
treatment when needed.

We also recommend expanding opportunistic 
blood pressure screening. People should be 
able to have their blood pressure measured in 
everyday locations, including schools, workplaces, 
markets, pharmacies and places of worship, as 
well as clinics.

Screening must be connected to reliable systems 
for confirming the diagnosis, initiating treatment 
and monitoring patients over the longer term. 
It should form part of a complete pathway 
of integrated chronic care rather than being 
undertaken as an isolated activity.

Importantly, the guidelines also address common 
misconceptions, including beliefs that medication 
can be stopped once blood pressure readings 
improve or that hypertension can be cured using 
herbal remedies or traditional healers. Healthcare 
professionals need to be equipped to discuss 
these beliefs sensitively while providing clear and 
accurate information.

Addressing hypertension early in life

An important feature of the guidelines is that they 
cover both paediatric and adult populations.

Hypertension among children and adolescents 
remains under-recognised and underdiagnosed 
in Africa. However, elevated blood pressure 
and cardiovascular risk can begin early in life. If 
prevention starts only in adulthood, important 
opportunities to protect long-term health may 
already have been missed.

The guidelines therefore recommend blood 
pressure screening for children aged five years 
and above through schools, clinics and community 
programmes.

By including children and adolescents, we hope 
to encourage governments, healthcare systems 
and practitioners to take a life-course approach 
to preventing and managing hypertension. 
Acting earlier offers an opportunity to reduce 
cardiovascular risk before irreversible damage 
occurs.

Towards implementation

Publication of the guidelines is an important 
milestone, but it is only the beginning. Their value 
will ultimately be determined by whether they 
lead to changes in healthcare delivery and better 
outcomes for patients.

Implementation will require governments and 
healthcare systems to strengthen primary care 
and support appropriate task-sharing. Non-
physician healthcare workers will need suitable 
training, supervision and recognition. Reliable 
supplies of affordable medicines and validated 
blood pressure measuring devices will also be 
essential.

Professional societies and training organisations 
can help incorporate the recommendations 
into education and continuing professional 
development. Communities must also be involved 
in designing services that people can access and 
trust.

No guideline can transform hypertension 
care on its own. Progress will require political 
commitment, investment in primary healthcare, 
stronger community services and improved access 
to affordable treatment.

But we hope these recommendations provide 
governments, national hypertension societies, 
healthcare professionals and communities 
with a practical foundation for this work. Most 
importantly, we hope they help more people 
have their high blood pressure detected earlier, 
receive effective treatment and avoid preventable 
cardiovascular disease.
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REGIONAL STATEMENTS
An Asian expert consensus  
on high-quality hypertension  
management
JI-GUANG WANG
The Shanghai Institute of Hypertension, Ruijin Hospital,  
Shanghai Jiao Tong University School of Medicine, Shanghai, China

KAZUOMI KARIO
Department of Cardiovascular Medicine, Jichi Medical University, Tochigi, Japan

In a recently published consensus document 
(Hypertens Res 2026; 49(7):2141-2155), a multi-
disciplinary group of experts from Asia proposed 
some conceptual and practical approaches for 
high-quality hypertension management towards 
higher and better blood pressure control. 

The consensus supports a multidimensional 
approach for the management of hypertension 
by grading the level of blood pressure with various 
innovative blood pressure measuring technologies, 
staging the disease severity of hypertension as 
no, subclinical and clinical target organ damages, 
and phenotyping or subtyping the diseases or 
other secondary causes of hypertension or the 
mechanisms of blood pressure dysregulation or 
the so-called primary hypertension (Figure). 

Grading requires comprehensive blood pressure 
measurements for screen, diagnosis and treatment 
of hypertension. Everybody should measure his or 
her blood pressure regularly in a feasible way, in the 
clinic, at home, or with kiosk or wearable devices. 
Whenever elevated, blood pressure should be 
measured in a standardized manner, either with 
repeated standardized or automated office blood 
pressure measurements, or 24-h ambulator or 
7-day home blood pressure monitoring. Four-limb 
and central blood pressure measurements may 
provide additional information on blood pressure 
and beyond. Whenever hypertension is diagnosed 
and treated, the best-evidenced antihypertensive 
drugs, often in combination, should be used for 
the management of hypertension, and long-
term blood pressure monitoring with various 

techniques should be performed for the best 
blood pressure control. 

Staging is usually used interchangeably with 
grading for classifying blood pressure. However, 
here staging is for the classification of three stages 
of organ damages, that is no, subclinical structural 
and functional lesions, and clinical complications. 
Although blood pressure control is still important 
in those patients with clinical cardiovascular 
complications, either stroke, myocardial infarction, 
heart failure, or end-stage renal disease, the best 
is to prevent, retard and reverse those identified 
organ damages. Measurement, either with imaging 
or laboratory modalities, is prerequisite for 
“staging”. Such information should be used for the 
choice of compelling-indicated antihypertensive 
drugs, intensive blood pressure control, and other 
cardiovascular therapeutics such as, glucose and 
lipid-lowering drugs, antiplatelet therapy and 
anticoagulants. 

Phenotyping or subtyping is for the identification 
of diseases in the kidneys, adrenal glands, thyroids, 
pituitary glands or thoracic and abdominal aorta 
that cause hypertension, other secondary causes 
of hypertension such as drugs and foods, and 
mechanisms of blood pressure dysregulation such 
as hyperinsulinemia, sympathetic overactivation 
and arterial stiffness. Here the treatment of 
hypertension is often surgical, interventional 
or device-based and with drugs that target the 
mechanisms of blood pressure dysregulation, 
such as glucagon-like peptide-1 (GLP)/glucose-
dependent insulinotropic polypeptide (GIP) 
receptors agonists, aldosterone synthase 
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inhibitors (ASIs), angiotensin-receptor and 
neprilysin inhibitors (ARNIs), and so on. 

To sum up, the concept is towards a diseases- and 
mechanisms-driven management of hypertension 
for long-term best blood pressure control. 

From the practical point of view, the consensus 
emphasizes three-step evaluations of blood 
pressure control. Clinic or office blood pressure 
is important, but is only the first step of blood 
pressure control evaluations. It is usually a 
single-time point evaluation, and hence gives 
little information, regardless whether the target 
is <140/90 mm Hg or 130/80 mm Hg. 

The second step is 24-h blood pressure control. 
Wearable devices with innovative algorithms for 
asleep blood pressure measurement make it 
feasible to do massive and regular 24-h ambulatory 
blood pressure monitoring. Blood pressure has 

to be controlled over 24 hours (<130/80 mm Hg) 
including daytime (<135/85 mm Hg), nighttime 
(<120/70 mm Hg), evening (<135/85 mm Hg) and 
morning (<135/85 mm Hg). 

The third step is long-term blood pressure control, 
which requires calculations of blood pressure 
variability (BPV) and time in target range (TTR) with 
the use of digital platforms and artificial intelligence 
(AI). BPV has long been investigated and discussed 
among the scientific community, and now been 
clinically relevant and useful for blood pressure 
control and cardiovascular prevention. Blood 
pressure is measured at home and transmitted 
to a database for storage, analysis, reporting and 
feedback. Here the level of blood pressure is still 
important and should be on the target. It is also 
important and possible to evaluate whether BPV 
is below the threshold, for instance, a standard 
deviation of 13 mm Hg, and whether TTR is above 
the threshold, for instance, 75%. These advanced 
blood pressure evaluations might further improve 
clinical outcomes, although randomized controlled 
trial evidence is still lacking. 
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REGIONAL STATEMENTS
Why Asia-Pacific needed its own playbook  
for diabetes and high blood pressure
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A new joint consensus from the Asian-Pacific  
Society of Hypertension (APSH)  
and the Diabetes Asia Study Group (DASG)  
sets out region-specific targets and  
treatment choices for a combination  
that affects hundreds of millions of people  
across the region. 
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When we sat down as a panel of endocrinologists, 
cardiologists, nephrologists, internists, basic 
scientists and diabetologists from 15 countries 
across the Asia-Pacific region, one thing became 
clear quite quickly: the hypertension guidelines 
our patients were being treated according to 
simply weren't written with them in mind.

Most international guidelines are built on trial 
populations where Asian patients are a small 
minority. Yet look at the numbers: China, India, 
Pakistan, Indonesia, Bangladesh, and Japan are 
all among the world's top ten countries for adult 
diabetes cases.1 And when diabetes and high blood 
pressure occur together, which happens often, 
since someone with diabetes is roughly twice as 
likely to also have hypertension, the risks to the 
heart, kidneys, and blood vessels compound.2 A 
review of Southeast Asian data found hypertension 
affecting anywhere from 29.4% to 93.4% of people 
with diabetes, depending on the setting, with 
control rates often below 40%.3

That gap, and the absence of a regional guideline 
that really addressed it, is why APSH and DASG 
brought together this consensus. We used a 
modified Delphi process: multiple rounds of 
literature review, drafting, and voting, retaining 
only statements on which at least 75% of the panel 
agreed, and grading each recommendation based 
on the strength of the supporting evidence.

So, what does the consensus actually say?

First, lifestyle still comes first. A diet built around 
whole grains, vegetables, fruit, nuts, and low-fat 
dairy, with sodium kept under 1,500 mg a day 
(ideally closer to 1,000 mg), regular physical 
activity, and cutting out tobacco and alcohol, 
forms the foundation of care to be tried before 
medication, not instead of it.4

Second, when medication is needed, we 
recommend starting most patients on a 
combination rather than a single drug: typically an 
ACE inhibitor or ARB paired with a calcium channel 
blocker, ideally as a single-pill combination so 
people actually stick with treatment. If blood 
pressure isn't controlled, a diuretic is added as a 
third agent. We were deliberately cautious about 
older thiazide diuretics like hydrochlorothiazide, 
since they can nudge blood glucose and HbA1c 

upward; low-dose thiazide-like agents such as 
chlorthalidone or indapamide are preferred 
instead.

Third, we're recommending tighter blood pressure 
targets than many clinicians have been used to.  
For most people with type 2 diabetes, the new 
target is below 130/80 mmHg.5 This isn't an 
arbitrary tightening; it's driven by three major 
recent trials. STEP, in older adults, found that 
lowering systolic blood pressure to 110-130 mmHg 
reduced cardiovascular events by 26% compared 
with a standard target of 130-150 mmHg.6 ESPRIT, 
in over 11,000 high-risk adults, including more 
than 4,000 with diabetes, showed a 12% reduction 
in major cardiovascular events when systolic 
pressure was brought below 120 mmHg.7 And 
BPROAD, run specifically in nearly 13,000 people 
with type 2 diabetes, found a 21% relative risk 
reduction in stroke, heart attack, heart failure, or 
cardiovascular death with intensive control below 
120 mmHg, versus a standard target below 140 
mmHg.8 For older or frail patients, we still allow a 
gentler target of up to 140/90 mmHg, because the 
risk of falls or kidney strain from over-treatment 
is real.

Fourth, we made room for the newer cardio-renal 
protective drugs. SGLT2 inhibitors, GLP-1 receptor 
agonists, mineralocorticoid receptor antagonists, 
and even ARNI (sacubitril-valsartan) all earned a 
place in the algorithm for the right patient, not to 
replace the core three drug classes, but to add 
to them when heart failure, kidney disease, or 
resistant hypertension is part of the picture. The 
treatment pathway we settled on is summarized 
below.

Finally, we leaned hard into home blood pressure 
monitoring. It reflects a patient's real-world blood 
pressure far better than a single clinic reading, 
and it's practical; measuring twice daily for at least 
three days gives a reliable estimate.9 Getting it 
right matters, though: posture, arm position, and 
avoiding caffeine, alcohol, or exercise beforehand 
can all change the number on the cuff. We've set 
out the technique below.

We know cost and access to validated home 
devices remain real barriers in parts of the 
region, and we've said so plainly in the consensus, 
calling for government programs, public-private 
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partnerships, or manufacturer pricing support to 
close that gap.

None of this is meant to replace clinical judgment; 
every recommendation carries a grade reflecting 
the strength of the underlying evidence, and 

treatment must always be individualized to the 
patient in front of you. But we hope this consensus 
gives clinicians across the Asia-Pacific something 
that's been missing until now: guidance that actually 
reflects the patients walking into their clinics.

Simplified treatment pathway for hypertension in people with diabetes, adapted from the consensus.
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HYPERTENSION 
CONTROL PROJECTS

Eight years that changed the conversation

Hypertension is one of the best-understood 
but least well-controlled major risk factors for 
cardiovascular disease. Effective medicines have 
been available for decades; the benefits of blood 
pressure reduction are beyond dispute, and few 
areas of medicine have generated such extensive 
clinical evidence and so many clinical practice 
guidelines. Yet hypertension control remains low 
worldwide, even in most high-income countries, 
highlighting the persistent gap between knowledge 
and implementation.1

Launched in the Americas in 2018, as an 
adaptation of the WHO Global HEARTS Initiative, 
HEARTS shifted the focus from producing more 
recommendations to strengthening health-system 
capacity to deliver existing evidence through 
primary health care.2 It has since been adopted 
by 34 countries and territories across the Region, 
reaching nearly 15,000 primary health care facilities 
serving a catchment population of approximately 
68 million adults. Thirty-one countries have 
developed standardized clinical pathways, and  15 
have expanded implementation across more than 
80% of their primary care centers. HEARTS has 
thus become the largest regional implementation 
initiative for hypertension control.3

HEARTS’ greatest contribution has been to 
reframe hypertension control as a health-system 
challenge. In practice, this has meant shifting 
from conventional manual blood pressure 

measurement to cl inically 
validated automated devices; 
from discretionary prescribing to 
standardized treatment protocols 
specifying medicines, doses, 
and titration schedules; from 
stepwise monotherapy to early 
combination treatment, preferably as a single-pill; 
from a physician-centred approach to team-based 
care; and from administrative reporting to routine 
performance monitoring for continuous quality 
improvement.4

Progress, however, has been uneven. Some 
countries have used HEARTS to strengthen 
primary health care and advance broader chronic 
disease management, whereas others remain at 
earlier stages, reflecting differences in political 
commitment, institutional leadership, and 
investment.

As HEARTS matured, cardiovascular prevention 
was also evolving. The growing recognition that 
hypertension, cardiovascular disease, chronic 
kidney disease, diabetes, obesity, and related 
metabolic disorders should be managed more 
cohesively, together with major therapeutic 
advances, challenged traditional disease-specific 
models of care.5 The question was no longer 
whether HEARTS remained relevant—it clearly 
did—but whether it could evolve without losing 
the simplicity and practicality that had made large-
scale implementation possible. HEARTS 2.0 was 
our answer.

HEARTS 2.0: Hypertension control  
and integrated CKM Care in the  
implementation era 
PEDRO ORDUNEZ & ANDRES ROSENDE
Department of Noncommunicable Diseases and Mental Health 
Pan American Health Organization/World Health Organization, Washington, DC, USA
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HEARTS 2.0: The Evolution of HEARTS

As HEARTS gained regional momentum and 
became a priority for PAHO and many Ministries 
of Health, countries increasingly adopted its policy 
frameworks, operational tools, training resources, 
and implementation experience to strengthen 
primary health care. HEARTS had evolved from a 
technical program into a regional implementation 
platform, creating the conditions for its next 
evolution. 

Recently published in The Lancet Primary 
Health Care, the HEARTS 2.0 Clinical Pathway 
broadens the original model to more effectively 
address cardiovascular-kidney-metabolic 
conditions. Rather than becoming another clinical 
practice guideline, it integrates the strongest 
recommendations already available into a single 
framework for primary care.6

Clinical practice guidelines define standards of 
care. Standardized treatment protocols translate 
clinical recommendations into structured 
therapeutic and follow-up actions by specifying 
medicines, doses, titration schedules, and criteria 
for treatment intensification. Clinical pathways 
organize how that care is delivered. HEARTS 
2.0 translates contemporary recommendations 
into a standardized clinical pathway that can be 
implemented consistently in primary health care.7

HEARTS 2.0 was developed in three phases. An 
international multidisciplinary group identified 
candidate interventions from contemporary 
evidence. Countries implementing HEARTS in 
the Americas assessed their feasibility in routine 
primary care. Finally, an international expert panel 
prioritized the interventions most appropriate 
for standardized implementation across diverse 
health systems.8 The result was the HEARTS 2.0 
Clinical Pathway (Figure 1).

The Clinical Pathway is the operational core of 
HEARTS 2.0. Hypertension remains its clinical 
backbone and entry point, while contemporary 
evidence is organized into four connected 
components covering diagnosis, risk assessment, 
treatment, and follow-up. Rather than creating 
parallel disease pathways, it integrates 
cardiovascular, kidney, and metabolic care into a 
single sequence of clinical decisions that can be 

delivered, measured, and continuously improved 
through primary health care.6

This evolution also introduces new implementation 
dilemmas6—not shortcomings of the Clinical 
Pathway, but inevitable trade-offs when higher 
clinical standards are translated into routine 
practice.

The first dilemma is how to balance integration 
with feasibility. People with hypertension often 
have CKM conditions that must be managed 
together, yet broader pathways are more difficult 
to implement. The challenge is to harmonize 
recommendations, prioritize interventions with 
the greatest clinical value, and preserve practicality 
without omitting essential care.

The second dilemma is how to balance 
standardization with clinical individualization. 
Evidence now strongly supports standardized 
treatment protocols over discretionary prescribing. 
Clinical judgement should guide justified 
exceptions, not replace standardized care.

The third dilemma is how to reconcile higher 
clinical standards with scalability and equity. 
Better care often requires more resources, but the 
response cannot be to accept lower standards for 
vulnerable populations. Nor should feasibility be 
used to exclude interventions supported by robust 
evidence. The challenge is to advance coverage 
and quality together—and equitably—through 
careful prioritization, phased implementation, 
adequate financing, and stronger health systems.

The fourth dilemma is how to strengthen primary 
health care while preserving the essential role of 
specialists. Strengthening primary health care 
does not diminish specialized care; it allows 
specialists to focus on patients whose diagnosis 
or management requires expertise or resources 
beyond standardized primary care pathways.

Taken together, these dilemmas reinforce an 
important conclusion: HEARTS 2.0 should not 
be viewed as a stand-alone solution. Even a 
well-designed clinical pathway cannot by itself 
overcome the organizational, educational, 
regulatory, and financial barriers that continue 
to limit hypertension control. Addressing these 
barriers defines the next frontier in the era of 
implementation.
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Figure 1. HEARTS 2.0 Standard Clinical Pathway designed by the authors.
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Patient above target after repeat BP measurement
1 Tablet of Valsartan/Amlodipine/Hydrochlorothiazide 320/10/25 mg 
+ 1 Tablet of Hydrochlorothiazide 25 mg 

5

4

Patient above target after repeat BP measurement
1 Tablet of Valsartan/Amlodipine/Hydrochlorothiazide 320/10/25 mg3

1 Tablet of Valsartan/Amlodipine 160/5 mg 1
Patient above target after repeat BP measurement 
1 Tablet of Valsartan/Amlodipine 320/10 mg 2

2 WEEKS

2 WEEKS

2 WEEKS

2 WEEKS

2 WEEKS

CONTINUITY OF CARE NON HIGH-RISK HIGH-RISK 

Every 6 Months Every 3 Months

Initially and Every 3 Years Initially and Annually

Initially and Annually

Initially and Annually

Initially and Every 3 Years

Annually

Only individuals ≥65 years All individuals with CVD, DM, 
or CKD regardless of age

Annually

Blood Pressure  < 120/80 mmHg

Body Mass Index  Between 18.5 and 24.9 Kg/m2

LDL Cholesterol  <100 mg/dl in General Population 
 <70 mg/dl in High-Risk

Fasting Blood Glucose  <100 mg/dl

Glycated Hemoglobin   <5.7% in General Population
(HbA1C) <7% in Diabetes

Urine Albumin-Creatinine Ratio  <30 mg/g 
(uACR) 

Minimal Follow-up intervals 

Telemedicine to monitor treatment adherence and reduce loss to follow-up

Provide a 3-month medication supply

Lipid and glucose metabolism monitoring

Kidney function testing (eGFR and uACR) and electrolytes

ECG for the detection of LV Hypertrophy and Atrial Fibrillation

Influenza and COVID vaccination

Pneumococcal vaccination

Ensure a warm
and quiet room

Optimal Targets for CKM Health

https://www.who.int/publications/i/item/B09474

This clinical pathway is an evidence-based tool for standardized management of the CKM Syndrome. However, it is essential that individuals with DM, CKD, CVD, or other chronic 
conditions follow their specific treatment plans; this tool is not intended to replace clinical judgment. Each country may adapt the pathway to align with local guidelines. All medications 
included serve as examples and were taken from the WHO Essential Medicine List. HEARTS-implementing countries may replace these with any agent from the three antihypertensive 
drug classes (ACEi/ARB, CCB or thiazide/thiazide-like diuretics), statins, or SGLT2i. Start with a single-pill combination (SPC) or two individual pills if SPC is not available.

Treatment initiation

(*) Applicable only to patients with heart failure, regardless of ejection fraction.
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Beyond HEARTS 2.0: From Clinical Pathway  
to Institutionalized Practice

The publication of the HEARTS 2.0 Clinical 
Pathway is only the beginning. Its long-term 
value will depend less on endorsement than on 
institutionalization. To improve hypertension 
control at scale, HEARTS 2.0 must become part of 
routine health care. That is the defining challenge 
of the implementation era.4

Institutionalization means embedding agreed 
standards of care into the policies, financing, 
procurement systems, workforce organization, 
information systems, quality assurance processes, 
and accountability mechanisms that shape 
everyday practice. It transforms recommended 
care into consistently delivered care. 

HEARTS 2.0 also reflects a broader shift in 
hypertension care. Contemporary guidelines 
still differ in important respects, but they 
increasingly converge around a core set of 
evidence-based practices: accurate blood pressure 
measurement with clinically validated devices; 
integrated cardiovascular risk assessment; 
simple, standardized treatment protocols with 
early combination therapy; timely treatment 
intensification; team-based care; and routine 
performance monitoring. 

Bringing these elements together in a single clinical 
pathway may promote greater harmonization 
across guidelines for hypertension, diabetes, 
chronic kidney disease, lipid management, and 
cardiovascular prevention. Patients experience 
one clinical journey; our recommendations should 
reflect that reality. In the future, clinical practice 
guidelines may be judged not only by the quality of 
their recommendations, but also by their feasibility, 
their capacity to reduce fragmentation, and their 
potential for sustainable implementation.

This new era also expands the scientific 
agenda.9 Clinical research will continue to refine 
pharmacological treatment, risk prediction, and 
individualized care. Equally important, however, 
is understanding how proven interventions can 
be delivered consistently, equitably, and at scale.

Some of the most important advances in 
hypertension over the next decade may come 
not from another head-to-head trial or another 
debate over treatment thresholds, but from 
learning how to translate existing evidence into 
better population outcomes. The next frontier 
extends beyond efficacy to effectiveness and 
implementation. The ultimate purpose of clinical 
research is not simply to determine what works, 
but to ensure that it benefits everyone who  
needs it.10

Hypertension is already one of the best-understood 
conditions in medicine. The next challenge is to 
make it one of the best implemented. 
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South Korea's success in  
hypertension control
SEONGHOON CHOI 
Department of Cardiology, Hallym University Kangnam Sacred Heart Hospital, South Korea  
Public Relations Director, Korean Society of Hypertension

1. Achievements and Key Drivers of Success

According to the "WHO Global Report on 
Hypertension 2025,"1 the Republic of Korea (Korea) 
has emerged as an exemplary global benchmark 
for national-level success in hypertension 
management. As a prevalent chronic condition, 
hypertension substantially elevates the risk of 
critical comorbidities, including cardiovascular 
diseases (CVD), cerebrovascular accidents (CVA), 
chronic kidney disease, and dementia. Over the 
past three decades, Korea has achieved substantial 
improvements in public health indicators. Most 
notably, the national hypertension control rate 
expanded from a mere 5% in 1990 to 62% in 
2025,2 representing an unprecedented public 
health milestone achieved within a relatively brief 
timeframe.

Prior to 2005, public awareness regarding the 
systemic dangers of elevated blood pressure 
was deficient. Diagnostic and therapeutic 
services across primary healthcare facilities 
lacked structural integration, leaving patients 
vulnerable within the gaps between diagnosis, 
active treatment, and follow-up monitoring. 
Furthermore, the absence of standardized clinical 
practice protocols, coupled with the prohibitive 
cost of antihypertensive medications, severely 
undermined patient medication adherence.

To systematically address these structural barriers, 
a well-coordinated, multisectoral coalition was 
formed. This initiative integrated the efforts of the 
Ministry of Health and Welfare, the Korea Disease 
Control and Prevention Agency, the National 

Health Insurance Service (NHIS), 
local public health centers, and academic bodies 
such as the Korean Society of Hypertension (KSH). 
Together, they deployed a comprehensive, team-
based strategy incorporating the following core 
interventions:

Strengthened Policy Governance: The government 
launched the National Sodium Reduction Program 
in 2012,3 integrated routine blood pressure 
screening into national health examinations, 
and implemented protocol-driven care through 
standardized national clinical guidelines.

Sustainable Cost Management: By regulating and 
subsidizing medication costs, financial barriers 
to long-term antihypertensive therapy were 
minimized, facilitating therapeutic persistence.

Multisectoral Actions: Broad-scale public 
awareness initiatives, workplace-based screenings, 
and targeted national dietary interventions were 
executed. Consequently, by 2023, the mean 
national sodium intake decreased by 34.5% 
compared to 2012 baselines.

Optimization of Pharmacotherapy: Access was 
expanded for Angiotensin Receptor Blockers (ARBs) 
and Calcium Channel Blockers (CCBs), recognized 
for optimal blood pressure reduction and target-
organ protection with minimal adverse events. 
Currently, the utilization rate of combination 
therapy exceeds 60%,4 with over half prescribed  
as Single-Pill Combinations (SPCs), vastly enhancing 
clinical efficacy and patient persistence.

HYPERTENSION 
CONTROL PROJECTS
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Data-Driven Accountability: The establishment 
of a comprehensive national healthcare database 
enabled the KSH to publish annual "Hypertension 
Fact Sheets" and 2026 KSH Hypertension Clinical 
guideline.5 These publications function as an 
objective public report card, enforcing strict 
accountability among policymakers and healthcare 
providers. In tandem, nationwide clinical tours and 

symposia hosted by the KSH delivered evidence-
based clinical guidance directly to primary care 
physicians, fostering more aggressive therapeutic 
interventions.

As a direct result of these efforts, Korea 
documented a 4.6-fold increase in hypertension 
treatment rates (16% in 1990 to 74% in 2022), an 

Figure 2. Trends of hypertension control and rates of cardiovascular disease deaths in the Republic of Korea.

Figure 1. Changes in Korean hypertension control rate.
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11.2-fold increase in blood pressure control rates 
(5% in 1990 to 56% in 2022), a 44% net reduction 
in sodium consumption (2005–2022), and a 74% 
decline in age-adjusted cardiovascular mortality.

2. Remaining Challenges and 
Future Directions

To further optimize hypertension control, the 
Korean government lowered the eligibility 
threshold for national health screenings down 
to 20 years of age. This policy modification 
was informed by empirical data revealing that 
hypertension detection and treatment rates 
among young adults were critically lower than 
those observed in the elderly population. This 
intervention underscores that robust data 
monitoring is a prerequisite for identifying 
systemic vulnerabilities within a healthcare 
infrastructure. Furthermore, maintaining open 
access to population-level medical data remains 
vital for analyzing epidemiological trends and 
formulating advanced public health strategies. 

Despite these landmark achievements, significant 
clinical and epidemiological challenges persist:

Persistent Excess Sodium Consumption: Although 
national sodium intake has successfully declined, 
the average individual consumption still remains 
double the maximum amount recommended by 
international health bodies.

Epidemiological Stagnation: The crude prevalence 
of hypertension is failing to decline substantially 
due to rapid population aging, the westernization of 
dietary habits, and a post-COVID-19 surge in youth 
obesity rates. Consequently, the strategic focus 
must shift toward enhancing awareness and blood 
pressure control among younger demographics 
through targeted lifestyle modifications and 
nutritional interventions.

Escalating Gestational Hypertension: Mirroring 
the national decline in birth rates, the rising 
average age of pregnancy among Korean women 
has led to an increased incidence of gestational 
hypertension, which poses severe, long-term 

cardiovascular risks. Crucially, the formulary of 
available obstetric antihypertensive medications 
has become restricted; essential agents such 
as methyldopa and hydralazine are no longer 
manufactured domestically, and labetalol 
faces severe supply constraints. Resolving this 
pharmaceutical supply chain instability is an 
urgent priority.

Suboptimal Control Rates in High-Risk Cohorts: 
While the overall treatment rate is high, the strict 
blood pressure control rate among patients at 
high risk for cardiovascular and cerebrovascular 
complications remains low at 28.6% (according 
to the 2023 Fact Sheet, applying the stringent 
target of <130/80 mmHg). Elevating the qualitative 
management of these high-risk cohorts represents 
the next critical frontier in long-term chronic 
disease control.

Ultimately, addressing these emerging public 
health bottlenecks requires the consolidation 
of robust, collaborative partnerships. For 
international healthcare systems seeking to 
replicate Korea's epidemiological success, it is 
imperative that government bodies, academic 
medical societies, and primary care clinicians 
actively construct a unified governance model to 
co-establish, evaluate, and evolve adaptive chronic 
disease management strategies.
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Blood pressure measurement in children

In the last issue of the International Society of 
Hypertension (ISH) Hypertension News (May 
2026), we included an important article on 
pediatric hypertension prepared by Joseph 
Flynn and Ruan Kruger. This aimed to inform 
ISH members and friends about an ISH Position 
Paper published in the Journal of Hypertension in 
April entitled “Practical approach to evaluate and 
manage hypertension in youth”.1 We highlighted 
this major ISH publication on the cover page of 
the Hypertension News with a nice photo of a 
child whose blood pressure (BP) was taken using 
an automated device (Figure 1). And we added a 
strong statement: “Paediatric hypertension: why 
it can no longer be ignored”. 

The reason for writing this article is shown in 
Figure 1 and is about using automated cuff BP 
monitors in children. Children are regarded a 
special population for validating the accuracy of 
automated cuff BP monitors. 2,3 This means that an 
automated BP monitor which is accurate in adults, 
may not be accurate in children and separate 
validation in this population is required.2,3

As in adults, in children white-coat and masked 
hypertension are common, and out-of-office BP 
monitoring (ambulatory or home) is necessary for 
all diagnostic and treatment decisions.4,5 However, 

both methods are applied using automated BP 
monitors, which must be properly validated 
specifically in children. Moreover, the photo in 
Figure 1 rightly shows the BP taken by a healthcare 
professional using an automated device, because 
these devices are primarily used today in many 
clinics around the world. So, the question is, how 
many automated cuff BP monitors for office, 
home, and ambulatory use have been successfully 
validated in children? More importantly, how many 
of them are currently available on the market? 

An urgent need for  
more automated blood  
pressure monitors  
validated in children 
GEORGE STERGIOU, ARIADNI MENTI & ANASTASIOS KOLLIAS
Hypertension Center STRIDE-7, National and Kapodistrian University of Athens,  
School of Medicine, Third Department of Medicine, Sotiria Hospital, Athens, Greece

BLOOD PRESSURE 
DEVICES

Figure 1.  
ISH Hypertension 
News cover page.  
May 2026. 
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Validated blood pressure monitors in children

STRIDE BP (www.stridebp.org) is a global non-
profit organisation providing guidance on BP 
measurement methodology and technology. It 
operates in collaboration with the ISH, European 
Society of Hypertension, World Hypertension 
League, Chinese Hypertension League, and 
French Society of Hypertension. The World 
Health Organization recommends STRIDE BP,6,7 
as the only scientific organisation which is global 
(not regional) presenting information in English, 
Chinese, French, and Spanish.

STRIDE BP performs periodic systematic PubMed 
searches for validation studies of automated 
BP devices and provides regularly updated lists 
of recommended devices for office, home, and 
ambulatory use in adults, children, and pregnant 
women (Figure 2). To date, the website of STRIDE 
BP has reached >1,100,000 views from 220 
countries.

Figure 2. STRIDE BP updated lists of validated cuff BP 
monitors for office, home, and ambulatory use in adults, 
children, and pregnant women.  
(https://www.stridebp.org/bp-monitors)

Figure 3. Validated blood pressure devices in children and availability on the market.
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In July, STRIDE BP published in Hypertension 
[8] a systematic review of validation studies of 
automated cuff BP monitors in children (all the 
PubMed published studies). Of 628 studies in 
the STRIDE BP platform, 51 included children. 
Overall, only 25 BP devices have been successfully 
validated in children (including office, ambulatory, 
and home monitors), and only 18 are currently 
available on the market (Figure 3).

This paper also presented a meta-analysis of 20 
successful validation studies in children (N=1,476) 
and showed that those which are properly validated 
are as accurate as in adults, with pooled systolic 
BP difference versus reference auscultatory BP 
at 0.6 mmHg (95% CI -0.2, 1.4) and diastolic -0.3 
(-1.2, 0.6)].8 Thus, high BP in children detected by 
a properly validated automated device does not 
require confirmation with manual auscultatory 
measurement, as pediatric guidelines suggest.4,5 
After all, the confirmation of the diagnosis needs 
out-of-office BP monitoring (ambulatory or home) 
which requires the use of automated devices.

Conclusions

•	 In children, only upper-arm cuff BP devices 
that have been properly validated in this 
population should be used for the diagnosis 
and management of hypertension. The use of 
non-validated devices or inappropriate cuff 
sizes can lead to inaccurate BP measurements, 
misdiagnosis, and inappropriate treatment.

•	 There is a severe shortage of properly validated 
automated devices for office, ambulatory, and 
home BP measurement in children, and even 
fewer devices are commercially available. 
Manufacturers and investigators should 
invest time and resources in validating more 
automated BP devices in children, thereby 
improving the diagnosis and management of 
hypertension in this special population.
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For decades, every major hypertension society 
has told clinicians the same thing about cuffless 
blood pressure devices: not yet. So when the 
2026 Korean Society of Hypertension (KSH) 
guidelines,1 which I had the privilege of helping 
to develop, assigned a Class IIb, Level of Evidence 
B recommendation stating that validated cuffless 
devices "can be considered for out-of-office blood 
pressure monitoring," I understood it would draw 
attention — and scrutiny. Here I want to walk 
through the evidence that led us there, and what 
I think it means for practice.

Why the rest of the world says "not yet"

The case against cuffless devices is not speculative. 
Independent validation studies have repeatedly 
shown that commercially available wearables fail  
to track real blood pressure change: wrist-worn 
optical devices have failed to detect nocturnal 
dipping or treatment-induced reductions, and 
consumer smartwatches have been shown to 
largely mirror the cuff value used to calibrate 
them rather than measure blood pressure 
independently. In their 2025 review, Mukkamala 
and colleagues concluded that there is no 
compelling evidence that pulse-wave or pulse-
arrival-time analysis adds meaningful accuracy 
over the calibrating cuff reading itself.2 Against 
that backdrop, the 2025 AHA/ACC guideline, the 
accompanying 2026 AHA scientific statement, 
the 2024 ESC guideline, and the 2026 ESC 
scientific statement all converge on a Class III 

position: cuffless devices should not be used for 
hypertension diagnosis or management until they 
demonstrate far greater precision.

What is different in Korea

Our Class IIb recommendation is not a lower 
evidentiary bar dressed up as innovation — it 
rests on a specific, reproducible body of Korean 
validation data for one device, CART BP, a ring-
type cuffless monitor. In first-in-human testing, 
CART BP met ISO 81060-2 static-accuracy criteria 
against auscultatory reference measurement.3 

In a subsequent study, it demonstrated 24-hour 
ambulatory performance, including the primary 
awake/asleep comparison, that was concordant 
with conventional ABPM.4 Those two completed 
protocols — static accuracy and the awake/asleep 
test — place CART BP further along the ESH's five-
step validation pathway than any cuffless device 
evaluated internationally, though treatment-
response and recalibration-stability testing remain 
outstanding (Table 1).5

Three additional, distinctly Korean factors shaped 
our decision. CART BP has cleared the Ministry 
of Food and Drug Safety and is now reimbursed 
under the National Health Insurance system for 
24-hour monitoring — to my knowledge the first 
national insurance coverage of its kind anywhere. 
Korean academic centers have run ESH-aligned 
validation programs at a scale not matched 
elsewhere. And the KSH has a track record of 

Cuffless blood pressure devices  
in South Korea: evidence behind  
the new KSH recommendation   
HAE-YOUNG LEE
Division of Cardiology, Department of Internal Medicine, Seoul National University Hospital, Seoul, Republic of Korea 
Department of Internal Medicine, Seoul National University College of Medicine, Seoul, Republic of Korea 
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issuing early, evidence-informed positions on 
emerging BP technologies, having published the 
world's first position paper on smartphone- and 
smartwatch-based cuffless measurement in 2021.6

What Class IIb actually means 
— and does not mean

I want to be explicit about this, because I think the 
designation is easy to over-read in either direction. 
Class IIb, LOE B signals that usefulness is "less well 
established by evidence or opinion," supported 
by a limited number of studies rather than 
adequately powered outcome trials. It authorizes 
conditional, context-specific use; it does not certify 
that cuffless monitoring performs equivalently to 
cuff-based methods, and it applies to monitoring, 
not diagnosis — a cuff-based reference is still 
required to establish a diagnosis of hypertension.

Despite encouraging milestones, we must balance 
optimism with unresolved limitations. Calibration 
dependency remains a central methodological 
hurdle; apparent accuracy is inseparable from the 
calibrating cuff reading itself. Furthermore, long-
term measurement drift remains inadequately 
characterized, and current validation cohorts 
have largely excluded critical populations such as 
patients with atrial fibrillation, advanced chronic 
kidney disease, severe obesity, or pregnancy. 

Most fundamentally, no cuffless device has yet 
been evaluated in a trial linking device-guided 
management to hard cardiovascular outcomes. 

Implications for practice

For clinicians in Korea, the practical takeaway 
is narrow rather than sweeping: a validated, 
reimbursed device may now reasonably 
supplement out-of-office monitoring — particularly 
where repeated, comfortable, near-continuous 
assessment adds value, such as characterizing 
nocturnal dipping or blood pressure variability 
— but it should not replace ABPM or home BP 
monitoring as the diagnostic reference, and 
results still warrant clinical judgement. For 
colleagues elsewhere, I would frame the KSH 
position less as a recommendation to adopt and 
more as a signal of what a genuinely validated 
cuffless device, embedded in the right regulatory 
and reimbursement infrastructure, can look like. 
Whether other guideline bodies follow will depend 
on whether treatment-response validation, 
recalibration data, and outcome evidence 
accumulate in the way we hope they will.

Our answer, for now, is a conditional “yes, with 
caveats.” Whether that becomes the international 
answer will be written in the data still to come.

Domain AHA/ACC · ESC · ESH (Class III) 2026 KSH Guidelines (Class IIb, LOE B)

Validation completed No device has completed the full ESH 
six-test protocol

CART BP has completed 2 of 5 ESH tests 
(static, awake/asleep)

BP tracking accuracy Devices often reflect calibration 
baseline; failed to track nighttime dip in 
independent studies

Met ISO 81060-2 static-accuracy limits; 
passed the ESH awake/asleep test

Treatment response No commercial device has detected 
treatment-induced BP reduction

Acknowledged evidence gap; highest-
priority pending validation step

Regulatory / insurance Clearances often rely on substantial 
equivalence, without full ESH compliance

MFDS-cleared; first device with national 
health-insurance reimbursement

Outcome / thresholds No RCT outcome data or cuffless-specific 
normative thresholds exist

Acknowledged limitation; Class IIb 
applies to monitoring only, not diagnosis

Table 1. Rationale underlying the international Class III position versus the 2026 KSH Class IIb, LOE B recommendation for 
cuffless blood pressure devices.
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The Anglo-Scandinavian Cardiac  
Outcomes Trial (ASCOT) 
UK 30-year anniversary 1996-2026
PETER SEVER
National Heart and Lung Institute, Imperial College London, UK

NEIL POULTER
School of Public Health, Imperial College London, UK

At the Royal Society of Medicine (London) on May 
26th 2026, we held a symposium to commemorate 
the 30-year anniversary of ASCOT. Unfortunately, 
limited resources resulted in attendees being 
restricted to the UK/Ireland “half” of ASCOT. 
However, present and former colleagues who had 
participated in the original trial and its long-term 
follow-up in the UK and Ireland, together with a 
number of other guests, attended a meeting at 
which the history of the trial, the main results and 
the outcome of many sub-studies were presented. 
We were honoured to have the Presidents of 
the British and Irish Hypertension Society (Ian 
Wilkinson) and the International Society of 
Hypertension (George Stergiou) as co-chairmen 
of the meeting.

Peter Sever began the meeting with an account of 
the 10-year period preceding the trial from initial 
discussions at meetings of the European Blood 
Pressure Group in 1988 and 1989, to an agreement 
with Pfizer-NY in 1996, to support a trial based on 
a collaboration between UK investigators and the 
Gothenburg Trial Center led by Björn Dahlöf.

Neil Poulter presented the original factorial 
trial design which involved randomisation of 
almost 20,000 participants with hypertension 
and three associated cardiovascular risk factors 
into treatment with either amlodipine to which 
perindopril was added as necessary or atenolol 
to which a thiazide was added as necessary- the 
blood pressure-lowering arm (BPLA). In addition, 
those participants with a total cholesterol less than 
6.5 mmol/L were randomised to atorvastatin or 
placebo- the lipid-lowering arm (LLA).

Both arms of the trial were 
terminated early- the LLA after 
3.3 years due to highly significant 
benefits of the statin on 
myocardial infarction and other 
cardiovascular endpoints, and 
the BPLA after 5.5 years owing to 
the highly significant benefits of the amlodipine-
based regimen compared with the atenolol-based 
regimen on stroke, and all-cause mortality.

In the UK, following closure of the trial, participants 
who were alive were tagged by NHS England and 
Public Health Scotland, which allowed electronic 
data on subsequent hospital admissions and 
mortality to be recorded- the ASCOT Legacy 
Programme, which eventually reported over 3,000 
cardiovascular outcomes.

Over the ensuing 25 years ASCOT generated 
over 150 publications based on sub-studies and 
sub-analyses. 

Alun Hughes and Jamil Mayet highlighted the 
results of several studies focussing on a more 
detailed phenotypic characterisation of a sub-study 
population of over 1,000 participants, including the 
application of pulse wave tissue doppler imaging 
of the heart as a powerful predictor of subsequent 
cardiovascular mortality and vascular studies 
providing further insight into the differential 
effects of the two antihypertensive treatment 
regimens on cardiovascular structure and function 
and their relation to disease outcomes.
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Patsy Munroe and Helen Warren summarised the 
extensive utilisation of the ASCOT DNA resource 
to study genetic determinants of baseline 
phenotypic markers, determinants of blood 
pressure and lipid responses to treatment and 
determinants of cardiovascular endpoints. This 
genetic database has also contributed to wider 
international databases, which have provided 
unique information on blood pressure loci, new 
gene discoveries and gene variants associated with 
interindividual variation in treatment response. 

Ajay Gupta presented the study on adverse effects 
of statins emphasising that during the blinded LLA 
of the trial there was no difference in reports of 
muscle related symptoms (and other side effects) 
between those assigned atorvastatin or placebo, 
but after the trial when all participants were 
offered statins and were aware of their statin 
treatment, there was a highly significant increase 
in muscle related adverse reactions in those taking 
atorvastatin compared with those who were not 
taking the drug. This important example of the 
nocebo response was probably exacerbated by 
widespread media reports of the harmful effects 
of statins, which many subsequent reviews have 
demonstrated have no scientific basis.

Ramzi Khamis reviewed the ASCOT biomarker 
programme involving studies with a wide range 
of biomarkers including the demonstration of the 
ongoing importance of inflammatory biomarkers 
such as CRP associated with cardiovascular 
outcomes. 

The ASCOT Legacy Programme produced a 
number of clinically important outcomes. Over 
the 20-year follow-up, those previously assigned 
the amlodipine-based regimen had significantly 
reduced strokes and cardiovascular events 
compared with the atenolol-based regimen, and 
those formerly assigned statins had significantly 
lower coronary events compared with placebo.

These findings, particularly for statins, have 
important implications for long-term management 
of lipid-lowering therapy to prevent cardiovascular 
disease.

One of the key findings in the main trial was that 
visit-to-visit (long-term) systolic blood pressure 
variability whilst on treatment was a far better 
predictor of cardiovascular outcomes than average 
blood pressures. Moreover, those assigned the 
amlodipine-based regimen had a greater reduction 
in long-term blood pressure variability than those 
assigned atenolol and this effect of amlodipine 

amlodipine +/- 
perindpril

ASCOT Trial Overview
A landmark cardiovascular outcomes trial that has transformed the prevention and management of 
cardiovascular disease through more than three decades of clinical research.
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was shown to be the strongest explanator of the 
overall benefits of this regimen on cardiovascular 
outcomes. In the Legacy Study these effects of 
long-term systolic blood pressure variability were 
confirmed and critically it was demonstrated 
that even in those subjects with well controlled 
blood pressure, those with high blood pressure 
variability remained at high cardiovascular risk 
and accounted for approximately 50% of all 
cardiovascular events occurring during prolonged 
follow-up. 

Neil Poulter summarised the key outcomes from 
ASCOT and their implications:

This was one of the first studies to show, in primary 
prevention, that statins conferred substantial 
protection against cardiovascular events and all-
cause mortality. This protection conferred benefit 
over the ensuing 20 years - the legacy effect - and 
the routine use of statins is now recommended 
for most patients with hypertension largely on the 
basis of the ASCOT trial.

Amlodipine and perindopril were shown to be 
associated with highly significant benefits on 
cardiovascular outcomes compared with the 
traditional regimen of beta blocker and diuretic 
and has influenced the best combination of drugs 
recommended in guidelines since then.

Looking to the future, Amit Kaura presented 
some preliminary data and a fascinating insight 
into the potential for AI to explore the multiple 
ASCOT databases to provide new information on 
the phenotypic characterisation of individuals at 
high risk of developing cardiovascular events.

In summary, the chairmen Ian Wilkinson and 
George Stergiou emphasised the importance 
of ASCOT in the generation of national and 
international guidelines on hypertension and 
cardiovascular disease prevention.

The anniversary event concluded with drinks and 
a celebratory dinner.

The ASCOT website provides further details on 
sub-studies and publications.
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Biochemical urine analysis may boost 
adherence to treatment with blood pressure 
medications: the OUTREACH trial
MACIEJ TOMASZEWSKI 
The University of Manchester, Manchester, UK

SHADI HAMES-FATHI 
The University of Manchester, Manchester, UK

PETER LACY
University College London, London, UK

BRYAN WILLIAMS
University College London, London, UK

Adherence is defined by the World Health 
Organization as “the extent to which a person’s 
behaviour – taking medication, following a diet, 
and/or executing lifestyle changes, corresponds 
with agreed recommendations from a health care 
provider”.1 Suboptimal adherence to prescribed 
blood pressure (BP) lowering medications hinders 
the treatment of hypertension and remains a major 
obstacle to effective BP control. This translates into 
increased cardiovascular risk, excessive healthcare 
costs, and unnecessary treatment escalations. It 
is a problem affecting up to one in three to four 
people with treated hypertension2-6 and limits the 
effectiveness of guideline-based treatment.

Detecting non-adherence to medication

Using an objective method of detecting non-
adherence to medications has been identified as 
potentially useful as both a diagnostic test and a 
powerful therapeutic intervention when combined 
with a structured discussion targeting the key 
drivers on non-adherence.4

Chemical adherence testing (CAT), based on 
biochemical analysis of urine or blood samples 
for metabolites of BP-lowering medications may 

be a practical component of this therapeutic 
intervention, and has already been recognised by 
international guidelines as an objective method for 
diagnosing non-adherence to therapy.7 CAT uses 
high-performance liquid chromatography-mass 
spectrometry (HPLC/MS) to detect the presence 
of antihypertensive drugs or their metabolites in 
biological samples.

Observational studies have demonstrated a 
relationship between biochemical non-adherence 
and elevated BP, with increasing degrees of non-
adherence associated with progressively poorer BP 
control.2 Until recently, the clinical utility and cost-
effectiveness of a CAT-guided intervention had 
not been evaluated in a prospective randomised 
controlled trial (RCT).
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Investigating the efficacy of urine CAT for 
non-adherence to BP-lowering medication

The OUTREACH study (BiOmarkers in Urine, 
anTihypeRtensive trEAtment and blood 
pressure Control in Hypertensive patients)8 was 
designed to address some of the existing gaps in 
knowledge in management of non-adherence to 
antihypertensive treatment. The study examined 
whether providing non-adherent hypertensive 
patients with information about their urine CAT 
test results, combined with a tailored discussion 
focussing on the main reasons driving their 
non-adherence (urine CAT-guided intervention), 
could lead to improved adherence and BP control 
compared with standard care (Figure 1). 

Funded by British Heart Foundation, NIHR 
Manchester Biomedical Research Centre, 
Manchester Academic Health Science Centre, 
and Omron, OUTREACH was a multicentre 
RCT conducted across 12 NHS sites in England 
and Scotland. We recruited adults with 
hypertension who had been prescribed at least 
two antihypertensive medications. At screening, 
patients found to be non-adherent to one or 
more prescribed medications were eligible for 
enrolment. 

OUTREACH randomised a total of 130 participants 
to receive either CAT-guided intervention, 
consisting of disclosure of adherence-testing 
results alongside a structured discussion exploring 
reasons for non-adherence (group A), or to 
continue treatment according to standard clinical 
care (group B). 

The intervention (delivered by trained physicians) 
aimed to identify and address individual barriers 
to treatment adherence, including concerns 
regarding adverse effects, treatment burden, 
medication beliefs, or practical difficulties with 
taking prescribed therapy. 

Promising improvement in 
medication adherence

Participants were followed up for a median of 2.8 
months to assessment of the primary endpoint, and 
4.7 months for longer-term secondary outcome 
evaluation. The primary endpoint was change in 
clinic systolic blood pressure (SBP) from baseline. 

Secondary endpoints included biochemical 
adherence status, clinic diastolic BP, home BP 
measurements, urinary albumin:creatinine ratio 
(ACR), and health economic outcomes. 

Whilst OUTREACH did not demonstrate a 
statistically significant difference in average SBP 
between the two groups at the primary endpoint, 
the adjusted SBP in those who received the CAT 
intervention was approximately 5 mmHg lower 
than in the standard of care group (p=0.19). 
Other BP measures, including DBP and home 

Figure 1. Study concept. The depiction of the study’s 
overarching hypothesis; BP-blood pressure.  
Created with BioRender.com.
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BP measurements were numerically consistent 
but did not reach the threshold of statistical 
significance. 

We did, however, find a modest improvement 
in biochemical adherence to antihypertensive 
treatment at visit 4 (adjusted mean difference 
12.7% [95% CI 0.9 to 24.4]; p=0.035). This is 
consistent with other studies which showed that 
CAT coupled with a structured intervention has 
potential to impact adherence.4, 9-11 

Limitations 

OUTREACH was a very difficult trial to conduct. 
Recruitment reached only 80% of the planned 
target sample size. As with many clinical studies 
conducted during the early 2020s, the COVID-
19 pandemic significantly affected recruitment, 
finances, staffing, participant follow-up, and study 
delivery. Protocol adaptations were necessary to 
facilitate safe participant attendance, and the 
study had to be paused and reactivated several 
times. Furthermore, recruitment and retention 
of patients with documented medication non-
adherence presents well-recognised challenges 
for clinical trials and may have contributed to the 
lower-than-anticipated completion rates. 

Lessons from the trial 

The OUTREACH study shows how to address 
common sources of bias when running RCTs 
on adherence to treatment. This includes the 
importance of mitigating against Hawthorne 
effect (an awareness of being monitored). We 
made sure to account for this effect by not giving 
participants advance warning of trial participation 
and including a second additional phenotyping 
visit to quantify how information about the trial 
may change adherence. 

We also emphasise the importance of creating 
a strategy to ensure that over-delivery of the 
intervention is not inadvertently administered. 
Given the nature of the trial, we had anticipated 
that clinicians may go beyond their normal 
actions in particular in the standard of care arm. 
Therefore, we included a population of adherent 
participants (group C) in order to mask clinicians 
to the adherence status of participants allocated 
to this arm of the study. 

Furthermore, we also identified a gap regarding a 
lack of guidelines for clinicians delivering results 
from a urine CAT. We developed our A-BIT tool 
to provide a structured conversation guide for 
clinicians to support the delivery of intervention. 
Our A-BIT tool was informed by the principles of 
NICE guidelines and was developed in collaboration 
with hypertension specialists, health psychologists, 
and patients with hypertension – it provides a 
guide on how to combine the results of urine CAT 
with a discussion tailored to patient needs. This 
ensured reproducibility in the care provided and 
is shared as a resource in our publication. 

Finally, as part of the visits, OUTREACH participants 
completed deep psychological phenotyping. This 
information will be used in secondary analyses 
dedicated to understanding the psychological 
aspects of adherence. 

Conclusion

OUTREACH demonstrates that larger-scale trials 
are now required to fully understand whether 
CAT-based improvements in adherence can be 
translated into sustained BP reductions, improved 
cardiovascular outcomes, and long-term cost-
effectiveness for people with hypertension. 
We would recommend that future RCTs should 
focus on recruiting participants from even larger 
number of centres run by teams experienced in 
dealing with non-adherent participants in order to 
effectively evaluate the full potential conferred by 
CAT-based intervention. A high degree of flexibility 
is required, and a longer duration should also be 
a priority. We deliver further practical insights  
for other investigators in our Lancet Primary Care 
paper.8

*The main results of this study have been 
published here: Tomaszewski M, Gupta P, 
Chowienczyk P, et al. Chemical adherence 
testing-guided intervention versus standard 
of care in patients with hypertension who 
are non-adherent to antihypertensive 
treatment in the UK (OUTREACH): a 
multicentre, randomised controlled trial. 
The Lancet Primary Care. 2026;2(5):100154. 
doi:10.1016/j.lanprc.2026.100154
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