
TOOLS & TECHNIQUES

PERSONALIZING PREVENTION
BY EMILY CUKIER-MEISNER, SENIOR WRITER

PlaqueTec Ltd. is working to bring personalized medicine 
to the cardiovascular space with a device that samples local 
concentrations of molecules near atherosclerotic plaques. 
By using these samples to identify prognostic and predictive 
biomarkers, the company hopes to be able to direct tailored 
treatments to those who will benefit most, improving both 
outcomes for patients and uptake of new therapies.
The cardiovascular prevention market relies on broad use 
of inexpensive generics such as statins, beta blockers and 
angiotensin-converting enzyme (ACE) inhibitors. New 
entrants have had to fight to make inroads even when 
they have data showing improvements in health and/or 
pharmacoeconomic outcomes.
Novartis AG’s Entresto sacubitril/valsartan is one example, 
even though the drug reduced cardiovascular death by 20% 
and hospitalizations due to heart failure by 21% compared 
with enalapril.
Identifying patients at greater risk of cardiovascular events 
could improve the reimbursement case for such therapies. It 
also could reduce the size of trials needed to show a benefit, 
and reduce side effect exposure in patients unlikely to 
benefit.
PlaqueTec’s approach revolves around the Liquid Biopsy 
System, a device that can analyze molecules upstream, 
alongside and downstream of atherosclerotic plaques to 
look for molecular predictors of risk. These molecules could 
be developed as new targets for cardiovascular treatments 
and as biomarkers for identifying subgroups most likely to 
benefit from those treatments.
“The question is: by sampling directly around these plaques, 
could you select patients in a way that you can’t do with 
peripheral markers?” said CEO Annalisa Jenkins.
Jenkins joined in November 2017 after two years of advising 
the company, in part because data from the Phase III 
CANTOS study of Novartis’ Ilaris canakinumab showed 
residual risk can be predicted, and suggested a link between 

risk and patient-specific factors that can be studied using 
PlaqueTec’s technology.
CANTOS tested three canakinumab doses in more than 
10,000 subjects with a previous myocardial infarction and 
serum levels of high-sensitivity C-reactive protein (CRP) 
over 2 mg/L, which indicated persistent inflammation. Fewer 
subjects given Ilaris experienced myocardial infarction, 
stroke or cardiovascular death compared with patients given 
placebo. The effect was significant for the middle dose.
The mAb did not change lipid levels from baseline.
According to PlaqueTec, while CRP indicates inflammation 
in general, it may not be sensitive enough to identify at-risk 
patients with local intracoronary inflammation.
Ilaris targets IL-1 beta. “They showed in high-risk patients 
that if you block IL-1 beta, you could incrementally reduce 
future events. That was interesting — and we can measure 
IL-1 beta,” Jenkins said.
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She added that PlaqueTec is particularly interested in studying 
inflammation as an untapped source of predictive biomarkers and 
therapeutic targets for cardiovascular prevention.
“The statin hypothesis said cholesterol isn’t the only part of the story. 
People were convinced that they modulated inflammatory risk factors as 
well, but we didn’t have an understanding of what those markers might 
be,” she said. “The CANTOS study last year was a huge breakthrough, 
and the tip of the iceberg.”

TAKEN A’PLAQUE

While existing catheters are able to sample blood near plaques, they do 
so near the vessel center, where blood flows quickly. These devices can 
miss molecules from the “boundary layer” of the vasculature, a region of 
blood near the endothelium that moves slower and does not readily mix 
with circulating blood, but may contain informative markers due to its 
proximity to plaques.
PlaqueTec’s Liquid Biopsy System is designed to mix swiftly and less 
swiftly flowing blood to better sample plaque-associated molecules (see 
“Controlled Sampling”).
Creating the system required PlaqueTec to figure out how to collect 
distinct samples from multiple locations with one device, do it 
reproducibly, avoid hemolysis, and perform the procedure as quickly as 
possible to minimize risks to the patients.
The company developed a catheter lined with baffles that are exposed just 
before sampling and cause turbulence in blood flow to mix the boundary 
layer with circulating flow.
A vacuum is used to collect blood samples through four ports of the 
catheter simultaneously — two upstream from the plaque and two 
downstream. Samples taken upstream can serve as a reference to 
determine baseline analyte levels. Analytes that increase in concentration 
downstream are likely to come from the specific plaque sampled.
Jenkins said the device can be used during common cardiology procedures 
that use a catheter, such as intravascular ultrasound (IVUS) or stent 
placement.
PlaqueTec showed its device can detect biomolecule gradients across 
plaques in a proof-of-concept study reported in December in the Journal 
of the American College of Cardiology Basic to Translational Science.
The study enrolled 28 patients with stable angina pectoris or non-ST-
segment elevation. Sampling was attempted before and after balloon 
dilation of the plaque.
Among 92 analytes assayed, the investigators found 20 with significantly 
increasing concentration gradients across atherosclerotic plaques before 
balloon dilation, and nine after the intervention, including six with pre-
intervention gradients.
They proposed four of the analytes for further study as surrogate markers 
of plaque activity.
Oxidized low density lipoprotein receptor 1 (OLR1; LOX1) expression is 
increased in endothelial cells, macrophages and vascular smooth muscle 
cells exposed to inflammation or atherogenic factors and may promote 
lesion formation.
Chemokine CXC motif ligand 5 (CXCL5; ENA78) and 6 (CXCL6; GCP2) 
are proteins upregulated in atherosclerosis that can regulate the behavior 
of neutrophils and macrophages, and could reflect anti-inflammatory 
processes within plaques.

Matrix metalloproteinase 12 (MMP12) is found in macrophages 
surrounding necrotic plaque cores and has been associated with stroke 
and major cardiovascular events.

BUILDING A BUSINESS

PlaqueTec hopes its Liquid Biopsy System will join tools like MRI and 
IVUS as a standard cardiovascular risk assessment to help interventional 
cardiologists decide when patients may need more aggressive disease 
management and which therapies to use.
The Liquid Biopsy System received CE Mark approval in 2014 for 
collecting coronary blood samples. The company plans to launch a revised 
version of the catheter in 4Q18 and over 3-4 years scale up production to 
100,000 units per year.
The company will use a combination of internal studies and partnerships 
to generate a body of data to show the device can identify biomarkers with 
clinical value.
In 4Q the company plans to start a 40-center European study in about 
500 acute coronary syndrome (ACS) patients to find biomarkers that 
can predict cardiovascular events. PlaqueTec will use imaging to classify 

CONTROLLED SAMPLING

PlaqueTec Ltd.’s Liquid Biopsy System was designed to sample plaque-derived 
biomarkers located in the boundary layer near the blood vessel wall, an area typically 
out of reach of traditional catheters inserted into the vessel center.

A) Atherosclerotic plaques shed molecules (blue) that accumulate in the boundary 
layer and do not freely mix with blood flowing in the vessel center.

B) PlaqueTec’s catheter is sent down a guide wire and placed near plaques via 
radiography.

C) The catheter’s outer sheath is retracted to expose baffles that mix the boundary 
layer and central flow.

D) Samples are collected in four catheter ports and analyzed separately for 
biomarkers that change concentration upstream (red) and downstream (blue) of 
plaques; those enriched in downstream samples are likely to come from the plaques. 
Source: PlaqueTec Ltd.
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ACS as arising from either ruptured or eroding plaques and use the 
Liquid Biopsy System to look for differences in inflammatory biomarkers 
between the two and link them to major adverse cardiovascular events 
(MACE) outcomes.
It will verify the markers’ predictive power in subsequent trials.
PlaqueTec is also seeking strategic partnerships to test whether the 
device can identify predictive biomarkers for drugs in development, and 
collaborations with thought leaders who want to use the device to test or 
generate scientific hypotheses.
Those partnerships will supply PlaqueTec with samples and data on 
biomarkers, demographics, anatomy and outcomes to feed further 
biomarker discovery and to encourage adoption of the device.
PlaqueTec will analyze the data on its own and in partnerships with 
companies developing biomarker platforms. Jenkins said the company 
has not decided whether it will sell the device, desktop analytics or both. 

The company’s goal is a two week turnaround between sample collection 
and delivery of an analytical report.
She said PlaqueTec has raised £15 million ($21.2 million) from “family and 
friends” and hopes to raise a $15 million series A round from institutional 
investors mid-year to complete the clinical and manufacturing work 
needed to launch the product.

COMPANIES AND INSTITUTIONS MENTIONED

Novartis AG (NYSE:NVS; SIX:NOVN), Basel, Switzerland

PlaqueTec Ltd., Cambridge, U.K.
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