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“The availability of a growing  
number of non-surgical treatments 
for the left side of the heart drives 
the need for non-surgical treatments 
on the right side.”         —Lucy O’Keeffe

Thanks to transcatheter aortic valve replace-
ment (TAVR), many patients with heart valve 
disease have a new lease on life. That success is 
spilling over into mitral and tricuspid heart valve 
disease, which are both active areas of medi-
cal device innovation. Says Lucy O’Keeffe, CEO of 
Dublin-based start-up CroiValve, which is focusing 
on the repair of diseased tricuspid valves, “The 
availability of a growing number of non-surgical 
treatments for the left side of the heart drives 

the need for non-surgical treatments on the right 
side.” O’Keeffe spoke to MedTech Strategist after 
CroiValve’s win at the MedTech Innovator Pitch 
Event & Stage Competition, at the MedTech Strat-
egist Innovation Summit in Dublin, Ireland, in April 
2018. From a pool of 45 companies preselected by 
a panel of judges consisting of investors, providers, 
and senior executives from medtech companies, 
CroiValve ultimately won the audience’s heart to 
take first place. Prize money allows the early-stage 
company to travel to MedTech Innovator’s show-
case at the 2018 annual meeting of AdvaMed, the 

American trade association of the medical device 
industry. 

There are two types of tricuspid valve disease; 
primary (e.g. congenital), which largely affects 
younger patients, and secondary, which tends to 
arise because of heart failure and other heart dis-
eases. In the course of treating patients with heart 
failure, interventional cardiologist Martin Quinn, 
MD, saw an acute need to treat the latter, since tri-

cuspid regurgitation further worsens the left-
heart dysfunction that gives rise to it. Indeed, 
TR is an independent predictor of mortality in 
mitral regurgitation. Furthermore, very few 
patients with secondary tricuspid valve dis-
ease are eligible for surgery. Currently fewer 
than 1% of the 550,000 patients (in the US and 
EU) with dysfunctional tricuspid heart valves 
undergo surgery, and those that do face opera-
tive mortality rates of 10%-35%. The other 99% 
of patients are subject to frequent hospitaliza-
tions and high one-year mortality rates.  

Quinn, a consultant cardiologist at St. Vincent’s 
University Hospital and Blackrock Clinic (both in 
Dublin), holds several patents on heart valves he’s 
invented, and was one of the first clinicians in Ire-
land to perform transcatheter aortic valve implan-
tation for aortic stenosis. In 2014, he patented his 
concept for tricuspid valve disease. Not long after, 
he met Bruce Murphy, PhD, associate professor of 
Biomechanical engineering at Trinity College, Dub-
lin. Doing some early stage work in mitral valve 
replacement, Murphy was also familiar with tricus-
pid valves. The two joined forces, obtaining slightly 
more than €1 million in grant funding from Enter-
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Each year, 550,000 new patients develop tricuspid regurgitation (TR), a 
progressive condition in which the atrioventricular valve in the right side of 
the heart fails. Most TR arises from left-sided heart failure or other cardio-
pulmonary disease, worsening outcomes for those patients. Only 1% of TR 
patients are able to undergo surgery, and they face high surgical mortality 
rates. Early-stage CroiValve aims to offer cardiologists one device that can 
treat the majority of patients, in a simple, quick, nonsurgical procedure. 
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prise Ireland, a government agency 
with a mission of supporting Irish busi-
ness, and they subsequently secured 
further funding from EIT Health, which 
was set up to promote innovation and 
entrepreneurship across Europe. 

In 2016, the scientific founders were 
ready to go down the path of commer-
cializing a new therapy for tricuspid 
regurgitation by founding CroiValve. For 
CEO, Murphy recruited Lucy O’Keeffe, a 
former PhD student in biomedical engi-
neering who went on to become an 
R&D lead for cardiovascular devices at 
Medtronic, and tapped Paul Heneghan, 
PhD, to lead the development as princi-
pal engineer. 

The first order of business for Croi-
Valve (pronounced “CreeValve,” after 
cree, the Gaelic word for heart) was 
to engage with key opinion leaders 
in tricuspid repair and heart failure 
to understand what would be most 
important to the people who would be 
choosing and adopting this technology. 
After safety and efficacy, two other 
requirements consistently made it to 
the top of the list, says O’Keeffe: deliv-
erability/ease-of-use and lack of ana-
tomical constraints. “Physicians want 
a device that is consistent and repro-
ducible to implant in a straightforward 
procedure, and they want to be able 
to treat the majority of patients that 
come to them with one device. “

According to cvPipeline, some 20 
companies are developing technologies 
for tricuspid valve repair or replace-
ment. (See “Transcatheter Heart Valves: 
The Year of Big Data,” MedTech Strat-
egist, March 27, 2018.) Many of them 
are repurposed versions of technolo-
gies initially developed for the mitral 
valve market. Notes O’Keeffe, “that 
makes sense, because mitral valves 
share some anatomical similarities with 
the tricuspid valve. Also, because the 
mitral market is so crowded, this might 
be a way for a company to differenti-
ate itself.” Both the mitral and tricuspid 

valves lack the firm annulus that allows 
for secure anchoring of TAVR, and both 
valves have chordae. 

However, because there are some 
distinct differences between the two 
valves, CroiValve set out to develop 
a device specifically for the repair of 
the tricuspid valve. “While there are a 
lot of similar challenges to the mitral 
valve, on the right side of the heart, 
the annulus is bigger, the leaflets are 
thinner and the conduction system is 
close to the tricuspid annulus (the bun-
dle of HIS and the AV [atrioventricular] 
node).” The right side of the heart is 
also subject to more dilation than the 
left side, because the wall on the right 
side is thinner. “You ultimately end up 
needing bigger valves, and whereas 
you could anchor devices into the tis-
sue wall on the left side, that’s not an 
option on the right side.” 

The CroiValve solution is designed to 
help the native tricuspid leaflets coapt, 
or come together, to prevent regurgi-
tation and support diastolic flow, by 
opening and closing with the native 
valves. “The basis for the device driven 
by Martin Quinn was the recognition 
that in this disease, the tricuspid valve 
is still working; the leaflets are usually 
not damaged and are still working. 
They just aren’t coapting because the 
annulus diameter has gotten so large.” 

The CroiValve device has a coapta-
tion member that is positioned across 
the native valve. An elongate proxi-
mate member that sits above it is 
anchored in the venous system, avoid-
ing the need for hooks or barbs in the 
right heart tissue wall and thus restor-
ing native valve function without alter-
ing the native anatomy. In a manner 
similar to the placement of pacemaker 
leads, the valve accesses the right 
heart through the superior vena cava, 
and can be steered by the elongate 
anchor. The clinician can confirm posi-
tioning with intracardiac echo during 
the procedure to assess the accuracy 
of the positioning and get real-time 
feedback on efficacy, in terms of a 
reduction in the volume of regurgita-
tion. The device is retrievable until it is 
locked into position and sutured. 

O’Keeffe says that extensive animal 
testing has proven device delivery 
to be simple and straightforward. “It 
takes less than 5 minutes to get it into 
place, and that is a real shift compared 
with other technologies in develop-
ment.” She notes that many mitral 
valve devices are difficult to deliver, 
one factor contributing to poor pen-
etration of percutaneous mitral valve 
devices in Europe, as reported in a 
recent survey of approximately 300 
centers in Europe. (See “Current Status 
of Transcatheter Mitral Valve Therapy 
in Europe: Results from an EAPCI Sur-
vey (Part II),” published in PCROnline, 
March 20, 2017.) 

Now that the company has completed 
proof-of-concept on the bench and in 
acute and chronic animal testing, Croi-
Valve is looking to raise the funding it 
will need to take it through later stages 
of design development and into First-in-
Human implants in 2020. The company 
is at an early stage, but it has begun its 
quest to open up a €3 billion market, 
and to restore a good quality of life to 
patients with tricuspid valve disease 
who today have low odds of survival 
and no good treatment options.    

Online print subscriptions, reprints, and web posting and distribution licenses are available.
Contact BRIDGET KELLY-STOLL at 888-202-5939 • info@MedTechStrategist.com

The tricuspid 
valve still works in 
patients with TR, 
the leaflets just 
aren’t coapting 

because the annulus 
diameter has 

become so large.
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