Beyond Anticoagulation: Multidimensional
Treatment Approaches for Venous
Thromboembolism




Pulmonary Embolism

Third most common cause of cardiovascular death

Increasing incidence with age

Patients with submissive and massive typically are more ill than they appear
Long term effects can be severely debilitating

e Chronic thromboembolic pulmonary hypertension (0.4%-4.8%)

e Chronic thromboembolic disease (up to 11% with NYHA IlI-IV symptoms)



Mortality in PE patients has not improved much over 20 years
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Pulmonary Embolism Classification
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Pulmonary Embolism Stratification
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Changes to Guidelines

Recommendations

Rescue thrombolytic therapy is recommended for

patients who deteriorate haemodynamically.

Surgical embolectomy or catheter-directed
treatment should be considered as alternatives
to rescue thrombolytic therapy for patients

who deteriorate haemodynamically.

D-dimer measurement and clinical prediction
rules should be considered to rule out PE during

pregnancy or the post-partum period.

Further evaluation may be considered for asymp-

tomatic PE survivors at increased risk for
CTEPH.
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Guideline Updates

Risk assessment

Assessment of the RV by imaging or laboratory bio-
markers should be considered, even in the presence lla
of a low PESI or a sPESI of 0.

Validated scores combining clinical, imaging, and labo-
ratory prognostic factors may be considered to fur-
ther stratify PE severity.

Treatment in the acute phase

When oral anticoagulation is initiated in a patient with

PE who is eligible for a NOAC (apixaban, dabigatran,
edoxaban, or rivaroxaban), a NOAC is the recom-

mended form of anticoagulant treatment.

Set-up of multidisciplinary teams for management of
high-risk and selected cases of intermediate-risk PE lla
should be considered, depending on the resources

and expertise available in each hospital.

ECMO may be considered, in combination with surgi-
cal embolectomy or catheter-directed treatment, in

refractory circulatory collapse or cardiac arrest.



( PATIENT WITH ACUTE PE ]

[ Distinguish low- from intermediate-risk PE® J

CHECK @ and ©:
||'" R
@ CLINICAL SIGNS OF PE SEVERITY, ® RV DYSFUNCTION
OR SERIOUS COMORBIDITY? ONTTE OR CTPA?®
Yes: > PESI Class lll-IV or sPESI z1¢
HIGH RISK*® > Alternatively: 2| Hestia criterion of PE
severity or comorbidity fulfilled?
L% v,
© or © present Neither @ nor @ present:
LOW RISK®
Y
i3 '
v No other reasons for
[ Perform troponin test’ } hospitalization®
Family or social support?’
Easy access to medical care!
Troponin positive Troponin negative: -
+RY dysfunction: b 21 not true Yes, all true
INTERMEDIATE-
HIGH RISK®

Reperfusion
o EARLY DISCHARGE
HOSPITALIZE HOME TREATMENT

haemodynamic
support




Treatment Options Beyond Anticoagulation

e Thrombolysis
e Systemic
e Catheter Directed
e Multihole
e Ultrasound Assisted
e Thrombectomy/Embolectomy
e Catheter based

e Surgical
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Catheter Directed Thrombolysis

e Multihole catheter with or with ultrasonic pulsation

e Ultima (Reduction in RV/LV ratio with no increased bleeding EKOS vs AC)
e SEATTLE - 2 (Prospective single arm safety and efficacy)

e OPTAYLYSE PE (Dosing trial)

e PERFECT Trial (CDT vs historical, safe and effective)



Pulmonary EKOS
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Mechanical Thrombectomy

e Large bore

e Small bore

e Continuous suction

e |ntermittent aspiration

e Combonations with maceration tools




Large Bore Removal
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Right Pulmonary Angiogram
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Right Pulmonary Embolism




Flow Triever

e Flash 800 (Registry)

FlowTriever

e Intermediate and High risk

e 1.8% MACE with no deaths

e <1% 30 Day mortality

e Flame Trial

e Observation prospective trial in massive PE

e Mechanical Thrombectomy lower mortality



REAL PE

Presented at TCT 2023

Review of electronic heath record

Patients treated with EKOS or Flow Triever
May 2009-May 2023

No change in readmission or death

Less major bleeding with EKOS




Small Bore Thrombectomy




Left Pulmonary Thrombectomy
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Right Pulmonary Thrombectomy
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Penumbra PE Trial

e EXTRACT PE
e Multi-center prospective efficacy and safety trial
e Reduced LV/RV ratio

e Low event rate (1.7%)



Upcoming Data

e HI-PEITHO (Ongoing head to head RCT of EKOS versus AC)
e STORM PE (RCT Penumbra versus AC High risk submissive)
e STRIKE PE (Single arm prospective trial Penumbra for long term outcomes)
e PEERLESS | (RCT FlowTriever vs CDT) Coming this summer

e PEERLESS Il (RCT FlowTriever vs heparin)
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Deep Vein Thrombosis

Common condition (1.6 per 1000 annually)
Up to 50% of central DVT can lead to post thrombotic syndrome (PTS)
Severe PTS quality of life similar to heart failure and cancer

Few guidelines regarding treatment



Treatment Algorithm




Treatment Options

Angiolet™ ZelanteDVT"™
Thrombectomy Catheter

e Catheter Directed Thrombolysis (CDT)
e Rheolytic Thrombectomy

e Suction Thrombectomy

Bost
Scientific

e Mechanical Thrombectomy




ATTRACT Trial

RCT lliofemoral DVT (2017)

Anticoagulation versus anticoagulation plus thrombectomy
No difference if post thrombotic syndrome

Increased bleeding

Improvement in early quality of life

Flawed by older technology and less symptomatic patients



CDT and Rheolytic Thrombectomy

Smaller devices that deliver thrombolytic
Rheolytic will also remove thrombus through suction
Advantage is lower profile and easier to deliver

Disadvantage of either long dwelling period of catheter, use of lyrics, and inability to remove large
thrombus burden

Allow more distal access

Increased number of cath lab procedures



PEARL DVT Trial

Assessed catheter directed thrombolysis with and without rheolytic thrombectomy

Groups were all effective in relieving symptoms
Rheolytic Thrombectomy reduced the amount of thrombolytic utilized

97% of vessels demonstrated improvement in thrombus burden



Suction Thrombectomy

e No thrombolytics
e Typically single session
e Physical removal of clot

e May still struggle with larger clot burden
(less issues with current iterations)

e Comparatively more blood loss than
alternatives
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BOLT Trial

e Currently enrolling

e Single arm prospective trial

e Proximal DVT

e Safety and efficacy trial




Mechanical Thrombectomy

e No thrombolytic use

e Treats all ages of thrombus (acute,
subacute, chronic)

Collection bag

e Removal of large clot burden

Nitinol coring element

e Minimal blood loss

e Single session




Left Lower Extremity DVT

i

i
i PR

@ i b
g ’h';gm[nq[]m]un}nqn“ |

SC® s




CLOUT Registry

e Mechanical thrombectomy of proximal DVT (iliofemoral)

e Complete removal of thrombus in 85% of patients

e Treatment included all three stages of thrombus

e No reported vessel damage and only 1 device related event

e 91% free of moderate to severe post thrombotic syndrome



DEFIANCE Trial

e Randomized control trial (Clot Triever vs anticoagulation)
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e At least moderate symptoms
e 6 month follow up

e Actively enrolling




CONCLUSIONS

Rapidly evolving area of treatment and
intervention

Data will be lagging behind innovation

Quickly losing ability to collect meaningful
randomized data

Currently requires patient specific discussion
about goals of treatment

Devices will only become smaller, safer and more
effective but will likely extend use into less
proficient operators and increase usage
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