Rigshospitalet

REGION

Vengse Iinterventioner
DVT trombektomi

DFIR Arsmade 2023
Mikkel Taudorf

Mikkel Taudorf



Rigshospitalet

HTS 1302 - State-of-the-art: treatment of acute DVT

VENOUS INTERVENTION

Hot Topic Symposium 11 Sep 2022 15:00-16:00 (Europe/Madrid) Auditorium 1
Moderators: P. Haage, G. O'Sullivan

E Add to my calendar

@ 1302.1 /I would use pharmacomechanical
A. Wigham, T. MacKinnon

1302.2 /1 would use mechanical only with no lytics
M. Taudorf

1302.3 /I would use catheter directed thrombolysis only
N. O'Halloran

1302.4 /1 would use anticoagulation only

S. Konstantinides

® ® ® ®

1302.5 / Round-table discussion, followed by conclusion and take-home points
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Mechanical thrombectomy devices

Cardiac Interventions Today - EUROPEAN Device Guide Compare - Mechanical Thrombectomy/Thrombolysis (Peripheral/Venous)

Company
Name

Product
Name

Sheath
Compatibility
F

Guidewire
Compatibility
(inch)
Working
Length (cm)
Mode of
Operation

CE Mark
Indications

Invamed

Mantis

7

90

Battery-operated,
handheld drive unit
initiates the mechanical
rotation of an
atraumatic unique loop
shape with aspiration

DVT
pharmacomechanical
declotting and
controlled and selective
infusion of physician-
specified fluids,

Invamed

Viper

0.035

200

Designed for
controlled
infusion of
tPA along
with
mechanical
vibrations

Over the
guidewire
system and
200 cm
catheter
length

Penumbra,
Inc.

(Peripheral
Vascular)

Indigo System
Catheter
CATS8, CATD,
CAT®6, CATS,
and CAT3

8 (CATS,
CATD) 6
(CAT6, CATS)
5 (CAT3)

0.014-0.038

50-150

Separator-
assisted
mechanical
extraction of
thrombus/
embolus with
Penumbra
ENGINE
continuous
aspiration

Intended for
the removal of
fresh, soft
emboli and
thrombi from
vessels of the

BD Interventional

Aspirex S

0.018

110, 135

Aspirex S catheters
in combination with
the Straub Medical
Drive System (REF
SRS-Set/80300) are
intended for the
percutaneous
transluminal
removal of fresh
thrombotic or
thromboembolic
material from blood
vessels outside the
cardiopulmonary,
coronary, and
cerebral circulations

Native blood
vessels or vessels
fitted with stents,
stent grafts, or
native or artificial
bypasses outside

Abbott

JETi
Thrombectomy
System

6,8

0.014-0.035

100,120

Thrombus is
aspirated into
the catheter
where a high-
pressure saline
jet breaks the
clot up

Peripheral
vasculature
excluding
vessels < 4 mm,
coronary,
pulmonary, and

Teleflex

Arrow-Trerotola
OTW PTD

0.025

65,120

Battery-
operated
handheld unit
rotates unique
9-mm
fragmentation
basket at 3,000
rpm, macerating
clotto <2 mm;
basket can be
deployed/
withdrawn
within catheter;
deployed basket
can be used to
pull arterial plug

Permits
mechanical
declotting of
native arterio/
venous fistula
synthetic

Inari Medical

ClotTriever
Thrombectomy
System

13,16

0.035

80

Mechanical
coring, collection,
and retrieval of
emboli and
thrombi

The nonsurgical
removal of
thrombi and
emboli from
blood vessels;
injection,

Control
Medical
Technology

Control 10F
Mechanical
Thrombectomy
System

10

0.035

90

Mechanical
thrombectomy
with
mechanical
aspirator, OTW
catheter, and
dilator

Mechanical
thrombectomy
to remove soft
fresh emboli
and thrombi
from the

Argon Medical
Devices, Inc.

Cleaner 15

65, 135

Battery-operated,
handheld drive
unit initiates the
mechanical
rotation of an
atraumatic, wall-
contacting, 15-
mm sinusoidal
vortex wire for
effective
thrombus
maceration

Indicated for
mechanical
declotting and
controlled and
selective
infusion of

Boston Scientific
Corporation

AngioJet AVX
Thrombectomy Set

0.035

50

High-velocity water
jets enclosed in
catheter utilize the
Bernoulli principle for
capture,
microfragmentation,
and removal

Breaking apart and
removing thrombus
from AV access
conduits =3 mm in
diameter
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ClotTriever Inari Medical

Collection bag

Coring element

The ClotTriever catheter features a nitinol coring element ar
a braided collection bag, designed to core and collect clot for
extraction from ClotTriever sheath.
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Penumbra
Lightning 7
Penumbra
ENGINE™
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Litterature

A No RCT on mechanical thrombectomy
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Objectives

A Normalize the situation
A Reduce the pain
A Reduce the edema
A Reduce the risk of LE

A By restorering the blood flow as
quickly as possible

A And correcting underlying triggering
factors
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Objectives

A To avoid long turn complications

A Avoid rethrombosis

A PTS, avoid venous hypertension
A Increase QOL

A By restorering optimal blood flow and
valvular function
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The aim of the treatment?

A To restore optimal blood flow as quickly as possible

A To avoid valvular damage

A To correct underlying triggering factors
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Litterature

A No RCT on mechanical thrombectomy
A4 RCTOS on e aevdvay cornpaires tonanticsagulation alone
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Lesson learnt from 4 RCT on early thrombus removal
Meta-analysis results

Early thrombus removal Anticoagulation Risk Ratio for any PTS Risk Ratio M-H,
Study or Subgroup Events Total Events Total M-H, Random, 95% CI Random, 95% CI Weight
A 1liofemoral DVT
ATTRACT (Iliofemoral) 96 196 100 195 0.96 [0.78,1.16] 32.5%
CAVA 22 77 26 75 0.82 [0.51, 1.32] 23.7%
Total 118 273 126 270 0.93 [0.78,1.12] 56.2%

Heterogeneity: Tau? = 0.00; Chi? = 0.33,df = 1 (p = .57); B = 0%
Test for overall effect: Z = 0.73 (p = .46)

B Any proximal DVT

CaVenT 37 87 63 89 —a— 0.60 [0.45, 0.79] 30.1%
TORPEDO 6 91 24 92 - 0.25[0.11, 0.59] 13.7%
Total 43 178 87 181 —— 0.42 [0.18,1.03] 43.8%
Heterogeneity: Tau? = 0.32; ChiZ = 4.08,df = 1 (p = .04); B = 75%

Test for overall effect: Z = 1.90 (p = .06)

Total (95% CI) 161 451 213 451 i 0.67 [0.45,1.00] 100.0%

Heterogeneity: Tau? = 0.12; Chi2 = 14.54,df = 3 (p = .002); 2 = 79%
Test for overall effect: Z = 1.97 (p = .05) , : : ,
Test for subgroup differences: ChiZ = 2.95,df = 1 (p = .09); 2 = 66.1% 0.2 0.5 1 2 5

Favours early thr. removal « Favours anticoagulation
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Lesson learnt from 4 RCT on early thrombus removal
Meta-analysis results

Early thrombus removal Anticoagulation

Risk Ratio for moderate to severe PTS isk Ratio M-H,

Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI ixed, 95% CI Weight
A tliofemoral DVT

ATTRACT (Iliofemoral) 36 196 55 195 0.65 [0.45, 0.94] 58.6%

CAVA 12 77 16 75 —_— 0.73[0.37,1.44] 17.2%

Total 48 273 71 270 <l 0.67 [0.48, 0.93] 75.8%

Heterogeneity: Chi? = 0.09,df = 1 (p = .77); P = 0%
Test for overall effect: Z = 2.42 (p = .02)

B Any proximal DVT

CaVenT 6 87 14 89 = 0.44 [0.18,1.09] 14.7%
TORPEDO 2 91 9 92 - 0.22 [0.05, 1.01] 9.5%
Total 8 178 23 181 s 0.35 [0.16, 0.77] 24.2%

Heterogeneity: Chi? = 0.56, df = 1 (p = .45); B = 0%
Test for overall effect: Z = 2.63 (p = .009)

Total (95% CI) 56 451 94 451 oS 0.59 [0.44, 0.80] 100.0%
Heterogeneity: Chi2 = 2.63,df = 3 (p = .45); 2 = 0%
Test for overall effect: Z = 3.42 (p = .0006) ' ' :

Test for subgroup differences: Chi2 = 2.20, df = 1 (p = .14); 2 = 54.6% 0. 05 0.2 1 5 20
Favours early thr. removal « Favours anticoagulation
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Post Hoc Analysis of the CAVA triall

Rates of Moderate to Severe Post Thrombotic Syndrome
in Successful Catheter Directed Thrombolysis

30% -
- mmm  Successful CDT
o s Unsuccessful CDT

== Anticoagulation Alone

Percentage of patients with
Moderate to Severe
Post Thrombotic Syndrome

Treatment Groups

lllustration: Catheter directed thrombolysis for deep vein thrombosis in 2022: Rationale, evidence base and future direction,
M. Khalid et al, International Journl of cardiology 2022
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Lesson learnt from 4 RCT on early thrombus removal

Meta-analysis results

Early thrombus removal Anticoagulation

Study or Subgroup Events Total
A Iliofemoral DVT

ATTRACT (Iliofemoral) 3 196

CAVA 4 77

Total 7 273

Heterogeneity: Chi? = 0.34,df = 1 (p = .56); 2 = 0%
Test for overall effect: Z = 1.79 (p = .07)

B Any proximal DVT
CaVenT 3 93

1
0
1

Total 3 93 0

Heterogeneity: Not applicable
Test for overall effect: Z = 1.39 (p = .16)

Total (95% CI) 10 366
Heterogeneity: Chi2 = 0.45,df = 2 (p = .80); Z = 0%
Test for overall effect: Z = 2.28 (p = .02)

1

Events Total

195
75
270

108
108

378

Risk Ratio for major bleeding
M-H, Fixed, 95% CI

Risk Ratio M-H,
Fixed, 95% CI

2.98 [0.31, 28.44]
8.77 [0.48, 160.11]
4.93 [0.86, 28.26]

8.12 [0.42, 155.13]

—-—-.-——- 8.12 [0.42, 155.13]

’

Test for subgroup differences: Chi? = 0.08,df = 1 (p = .78); 2 = 0% T T

1
0.01 0.1 1 10 100
Favours early thr. removal <> Favours anticoagulation

5.68 [1.27, 25.33]

Weight

50.8%
25.7%
76.5%

23.5%
23.5%

100.0%
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Conclusion of the meta-analysis

olt is evident that, although early thr
than anticoagulation alone in preventing PTS and, particularly, moderate to
severe PTS, there I s a significantly r.
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Diagnostisk Center

Thrombus age

CDT started after few days of symptoms

Result after 3 days of CDT
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Monocyte  Redblood cell  Piatelet Neutrophil Macrophage Endothetial
Thrombus age

Thrombus Thrombus
Initiation Formation

Coagulation

4/

Fibrin

? Thrombin
Fibrinogen

TIME

REGION

e e
== % ®

Smooth muscle  Fibrin Collagen  Microparticles

coll

Thrombus
Resolution

B uPA, 1L, IL-8,

MMPs TNFa, IFNY

Fibrinolysis

4

Plasmin
uPA PAI-1
T wA | PAI-2
Plasminogen
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