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International standards for medical devices –

can they produced and implemented globally?



An honest confession…

• As a clinician/educator/researcher, I take the concept of 
“expertise” very seriously…

• And in this specific topic, I have (truthfully) have very little of it!

• So what possibly could I add to this conversation that might be 
of interest?



Home Sweet 
Home

It’s hard enough 
to keep to my 
own country 
standards!

The traditional model



International standards make intuitive clinical sense!

ACC/AHA Revascularization Guidelines, 2021



Historical Evaluation of New Medical Devices
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c/o M. Krucoff



How to overcome this? It starts with collaboration



The US EFS Value Proposition
For Devices Ultimately Intended for the US

• Travel & language factors

• Data quality & monitoring 
considerations

• Available study subjects

• Patient characteristics relevant 
to the US population

• CE Mark & MDR challenges

Starting earlier in the US
• Early FDA familiarity with the 

technology

• Consensus on non-clinical test 
plan

• US IRB approval & site initiation 
with accelerated operator 
learning curves

US EFS and non-US studies can be done in parallel

c/o A. Farb, FDA



Can regulatory efforts be harmonized?

c/o K. Cavanaugh, Jr (FDA)



How can clinicians/researchers make a difference?

• Collaborative working groups/thinktanks, Multinational societies, and 
Academic research organizations are the NATURAL torchbearers to 
advocate for our (global) patients

• But do we have a voice that can truly catalyze action (and regulatory 
action)?



SYMPLICITY HTN-2: Change in Office Blood Pressure through 

36-Months Post-Randomization*

Initial RDN Group Crossover Group

n=49 n=47 n=43 n=40 n=35 n=33 n=29 n=30

P<.01 at all 

time points

for both 

groups

* Crossover patients only had 30 months post procedure data 

R. Whitbourn, TCT 2013
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Renal Denervation at TCT 2013

• At TCT this year, we had:

 Full-day Sunday symposium on RDN

 Innovation sessions including RDN

 How-to Session on RDN

 FDA Town Hall Session on RDN

 Abstract Subsession on RDN

 3 Breakfast Symposia on RDN

 1 Dedicated Evening Symposium on 

RDN, 1-2 others touched on RDN

Signs of a field poised to explode…



SYMPLICITY HTN-3 Announcement

Overnight, the future of RDN became uncertain



Consensus Documents, FDA Advisory Panel



OBP Readings

Drug changes &

Adherence 

• Stable baseline (drug wash-in phase)

• Ambulatory BP (fully automated and 

documented), Home BP assessment

• Phase II:  Placebo controlled off- 

medications RCT (Stage I-II)

• Phase III: Placebo controlled with 

standardized meds RCT

(Uncontrolled/Resistant HTN)

Variability Possible Solutions

Catheter,  

Technique,

Device Effects

• Optimized catheter effects 

(studied!) 

• Consistent operator technique

Renal Denervation Trials v2.0
Managing Variability within Clinical Trials

https://www.google.com/shopping/product/16193078509305322306?q=picture+of+blood+pressure+cuff&hl=en&gbv=2&prmd=ivns&sa=X&ei=9CltU9nEItGkyATX9IGIAQ&ved=0CEoQ8gIwCQ
https://www.google.com/url?q=http://www.dreamstime.com/royalty-free-stock-photography-empty-pill-bottle-image7126527&sa=U&ei=8CptU-yOKouHyASZ14DoDQ&ved=0CC4Q9QEwAA&usg=AFQjCNFILvgk4ykunMdByIGE5aVjZVoyLQ


Lauder L et al. EuroIntervention. 2024 (accepted).

Devices investigated in sham-controlled trials

c/o F. Mahfoud



2023 European Society of Hypertension Guidelines

J Hypertension 2023



US FDA Device Approvals for RDN

“indicated to reduce blood pressure

as an adjunctive treatment in hypertension patients in whom 

lifestyle modifications and antihypertensive medications

do not adequately control blood pressure.”



1st US RDN Patient treated Commercially Post-Approval



Conclusions / Points for discussion

• International standards for medical devices can certainly be 
produced or already exist (created by respective experts)
• Manufacturing (already exists)

• Pre-clinical testing: can we move to “regulatory reliance”?

• Early Feasibility: why not think globally?

• Approval studies (balance “least burdensome” with “clinical believability”)

• Meaningful post-approval studies (think DanGer shock aspirationally)

• Implementation may be the greatest challenge
• Regulations are typically based upon country-specific laws

• Collaborative relationships between regulators / industry / societies
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