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PTS

* Occurs in 20-50% of patients with DVT 12
* More than 2-times higher risk of recurrence?+*

* Incurs significant costs>, reduces QOL considerably?®

* [IFDVT 2-times greater risk of PTS?, more severe PTS’

IPrandoni (1996), 2Kahn, Ginsberg (2004), 3Douketis (2001) 4Stain (2005) ,>Philips
(1994), 6Heit (2001), 7 O’Donell (1997




PTS heeft mijn leven totaal veranderd

Het verhaal van PTS-
patiént Lowie Bijvelds

Lees zijn verhaal

e “ Sporten gaat al lang niet meer en ook
mijn werk als metaalbewerker ging steeds
slechter.”

* Mijn onderbeen deed pijn en ik had erge
krampen en pijnsteken. Na een lange tijd
van klachten werd het been helemaal dik
en opgezwollen. Het werd alsmaar erger.
Op het laatst kon ik gewoon niet meer
staan.

* De pijn werd zo ondraaglijk dat ik op
gegeven moment riep: ‘Haal dat
onderbeen er maar af’”




Thrombus RESOIUtion Va|ve damage
Inflammation / fibrosis l

Valvular reflux

\ %

Venous outflow restriction Venous hypertension

Ongoing inflammation / vein wall remodelling/ fibrosis

Adapted form Phillips Il. J Vasc Surg 2007;45:116A-122A




* Fast removal of the thrombus prevents: reflux,
venous obstruction (RVO) and PTS

Comorota et al. Expert Rev. Cardiovasc. Ther. 11(12),163-1638(2013)
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INCLUSION & EXCLUSION

Inclusion criteria

Age between 18-85 years

Objectively documented IFDVT

Acute stage IFDVT, complaints <14 days
Life expectancy longer than 6 months
First thrombus in the affected limb

Exclusion criteria

Varicosities/venous insufficiency (=C3)
Severe hypertension (>180/100 mmHg)
Active malignancy

History of GI bleeding within 12 months
History of CVA/central nervous system
disease within 12 months

Major surgery within 6 weeks

ALAT > 3 times normal range

eGFR <30 ml/min

Pregnancy

Immobility (wheelchair dependent)




Inclusion
June 2010 - November 2017

IFDVT
N =184

l

|

{ Allocation

Allocated to UACDT {(n=91)

+ 77 received allocated treatment

W |

Allocated to conventional treatment {n= 93)

# 75 received allocated treatment

2 LTFU + 1 died

¥

[ Follow-Up

] 0 LTFU + 3 died

74 completed 12 months of follow up

+ 60 completed all PTS assessments;
+ 17 completed 1-2 PTS assessments;

4+ 0O patients missed all assessments.

h 4

71 completed 12 months of follow up

+ 55 completed all PTS assessments;
+ 14 completed 1-2 PTS assessments;

+ 2 patients missed all assessments.

[ Analysis

J

Modified intention-to-treat analysis: n =77.
Per-protocol analysis: n=58.

Modified intention-to-treat analysis: n =75.
Per-protocol analysis: n=57.




Early withdrawal & exclusion

184 patients were enrolled

v

"

91 were randomly assigned to additional ultrasound-
accelerated catheter-directed thrombalysis

93 were randomly assigned to standard treatment
anly

14 patients did not start assigned

18 patients did not start assigned

treatment treatment
b screen failures 4 screen failures
8 withdraw 14 withdrew
v h 4
77 started assigned treatment 75 started assigned treatment

{modified intention-to-treat population)

(modified intention-to-treat population)




CAVA-trial

Table S1: Reasons for Exclusion or Withdrawal

Reason for Exclusion or Withdrawal Additional Standard
Thrombolysis treatment
N=91 N=93
| Screen Failure 6 (6:6%) 4 (4-3%)
- | Noiliofemoral deep-vein thrombosis 5(83:3%) 3 (750%)
- Previous deep-vein thrombosis of the index leg 1(16:7%) 0 (0-0%)
- __Hyperpigmentation (C4a) ** of the index leg 0 (0-0%) 1 (25-0%)
Withdrawal of Informed Consent * 8 (8-8%) 14 (15-1%)
- __Unwilling to attend follow-up visits 5(62:5%) 3 (21:4%)
Discontent of assigned treatment 0 (0:0%) 10 (71-4%)f
Personal reasons 0 (0-:0%) 1(7:2%)
- Incidental finding (tumour) at baseline assessments 1(12:5%) 0(0:0%)
- Fear of thrombolysis 1(12:5%) 0 (0:0%)
- Aggressive behaviour of patient towards treating personnel 1(12:5%) 0 (0-0%)

Data are n (%).

* Reasons for exclusion and withdrawal of patients after randomization and before start of assigned treatment.

t P=0.01




Follow-up IFDVT
November 2018 N =184
l Allocation } l
Allocated to UACDT {n=91) Allocated to conventional treatment (n=93)
¢ 77 received allocated treatment # 75 received allocated treatment
2 LTFU + 1 died Fo[]uw.Up J 0 LTFU + 3 died
Y h 4
74 completed 12 months of follow up 71 completed 12 months of follow up
+ 60 completed all PTS assessments; + 58 completed all PTS assessments;
+ 17 completed 1-2 PTS assessments; + 14 completed 1-2 PTS assessments;
+ 0 patients missed all assessments. + 3 patients missed all assessments.
Analysis J

Modified intention-to-treat analysis: n =77.
Per-protocol analysis: n=58.

Modified intention-to-treat analysis: n =75.
Per-protocol analysis: n=57.




BASELINE

Intervention (77) Standard (75)

Age, mean - year 50.4 51.1
Male 39 (50.6) 38 (50.7)
Body Mass Index, mean + SD 28.0+£5.6 274 +4.1
Previous contralateral DVT 9(11.7) 5(6.7)
Previous PE 3(3.9) 5(6.7)
Unprovoked DVT 35 (45.5) 43 (57.3)
Localization DVT
Left 54 (70.1) 55 (73.3)
Bilateral 2 (2.6) 3 (4.0)

Duration symptoms at inclusion - days 7.2 +4.7 7.1+49




CAVA-trial RESULTS

Standard treatment

ON ANTICOAGULANT TREATMENT ADHERENCE STOCKINGS>80%

Wintervention M standard

standard

intervention

3 MONTHS 6 MONTHS 12 MONTHS
3 months 6 months 12 months

m intervention m@standard




RESULTS

Thrombolysis

Additional thrombolysis ( 77)
Duration symptoms at start UACDT-days
0-7
7-14
14-21
>21
Duration of UACDT - days
Adjunctive procedure
Endovascular*
Hybrid**
Stenting

*Endovascular: angioplasty and stenting

11.0 + 5.3
18 (24.3)
31 (40.3)
23 (29.9)
2 (2.6)
2.2 +1.2
42 (54.5)
41 (53.2)
1(1.3)

35 (45.5)

**Hybrid procedure: endophlebectomy, stenting, creating an AV-fistula.




RESULTS

Efficacy outcomes

100~ Hazard ratio 0-76 (95% 1 0-43-1-35); p=0-35 Treatment group
— Additional thrembelysis
Standard treatment

29.3% versus 35.1% , OR 0.75( 0.38-1.50), p0.42
~6-1% (95% CI 216 to 9-8).

| —

0 g1 183 274 365
Time since diagnosis (days)

MNumber at risk

(number censo red)
Additional thrombalysis 91 (14) 77 (o) 63 (1) 53(2)
Standard treatment 93 (18) 740(1) 55 (0} 45(3)

Notten P, ten Cate-Hoek www.thelancet. com/haematology
Published online November 27, 2019 https://doi. org/10.1016/52352-3026(19)30209-1



http://www.thelancet/

RESULTS

Efficacy outcomes

Intervention Standard

(77)
Villalta score at 12 months 4.0 + 3.2
Original definition! 29%

Mild (5-9) 13%
Moderate (10-14) 14%
Severe (= 15) 1%

ISTH definition 2 42.7%
Mild (5-9) 26%
Moderate (10-14) 14%

Severe (= 15) 1%

Odds ratio

treatment (75) (95%CI)

49 + 4.2 n/a

35% 0.75 (0.38-1.50)
13% 0.97 (0.38-2.49)
16.% 0.88 (0.36-2.13)
4% 0.23 (0.03-2.14)

44.6% 0.93 (0.46-1.86)
19% 1.53 (0.71-3.31)
20% 0.67 (0.28-1.56)
4% 0.10 (0.01-1.94)

1. Villalta S, et al. Haemostasis 1994;24, 158a. 2. Kahn SR, et al. ] Thromb Haemost. 2009 May;7(5):879-83.




RESULTS

Efficacy Outcomes

Wintervention Mstandard

@ ﬂ standard

intervention

none (<5) mild (5-9)

mod/severe (>10)

Wintervention M standard

none (<5)

standard

intervention




RESULTS

Safety Outcomes

Intervention (77) Standard treatment(75) 0Odds ratio(95%CI)

Major bleeding! 4 (5.2)
Recurrent DVT 5(6.5)
Recurrent PE 0
In-stent-thrombosis 10 (13.0)
Death 1(1.3)

1.Schulman S, et al. ] Thromb Haemost. 2005 Apr;3(4):692-4.

0

4 (5.3)
2 (3.0)
n/a

3 (3.9)

9.25 (0.49-174.7)
1.23 (0.32-4.78)
0.19 (0.01- 4.02)
n/a

0.32 (0.03-3.11)




CAVA-trial RESULTS

SF-36 Physical | ——
Health

SF-36 Mental | ——
Health

=36 G —
Health

EQ5D
Pain Disabili Ty ————————

Index

VEINES-total

VEINES-intrinsic

B Conventional - 0 months ™ UACDT - 0 months ® Conventional - 12 months #® UACDT - 12 months

90




Conclusions

* Additional UACDT did not significantly change the risk of PTS 1
year after an acute IFDVT compared with standard therapy alone.

* The outcome does however suggest the possibility of a moderately
beneficial effect.

* Further research is therefore warranted to better understand our
results in the context of previous trials, preferably by combining
the available evidence in an individual patient data meta-analysis.
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Where does this leave us?

“Where does the CAVA trial leave earl i A
an unresolved cllmcal y gg_MEDIC
thrombus removal for iliofemoral DVT? e S
controversy raub ndovasc
8th Januar y2020 @ 5316 Effective debulklng
. . arteries and
We read with interest the | )
anticipated results of the CAVA P ] Q i
that, unsurprisingly, did not s ' ' -
any benefit (eg, occurrence of ‘ —
thrombotic syndrome, recurrenc _
deep vein thrombosis, or qualit
R vasculal
CAVA-studie

Resultaten bekend van Nederlandse CAVA-studie Philos jpatol 2019

Quick

I-"lellshed Dnllne

Geen bevestiging van preventief effect katheter- gy

. https://doi.org10.1016/

d §2352-3026(19)30205-4
geleide trombolyse op PTS

https://doi.orgi10.1016/

52352-3026(19)30209-1




[.iterature- Catheter directed thrombolysis

’ / S /
—— \' [ o

e Thrombolys1s+ v — Anticoagulation
anticoagulation </ alone

1085 patients !

Enden et al. Lancet. 2012 Jan 7;379(9810), Vedantham et al. N Engl | Med. 2017 Dec 7;377(23):2240-2252.
Notten et al. Lancet Haematol. 2020 Jan;7(1):e40-e49.




Catheter directed thrombolysis

Year, Study N Intervention Outcome PTS Bleed

2012 209  CDT(rtPA) + 41.1%vs 55.6% RRO0.74 9.0 %vs. 0%
CaVenT stenting (17%)  -14.5%,p 0.047 (0.53-1.02) p 0.002

2017 692  CDT(rtPA)+ 46.7% vs 48.2% RR0.96 1.7% vs. 0.3%
ATTRACT stenting (39%)  -1.5%, NS (0.82-1.11) p 0.049

2019 184  CDT(urokinase) 41.6.% vs 44.0% RR 0.94 5.2% vs. 0%
CAVA* Stent1ng(45,5%) -2.4%, NS (0.64'1.4‘1) p 0.06

*CAVA original scoring: 28.6% vs 34.7%, OR 0-75, 95% Cl 0-38-1-50




Thrombolysis vs. standard therapy

Early thrombus removal Anticoagulation Risk Ratio for any PTS Risk Ratio M-H,
Study or Subgroup Events Total Events Total M-H, Random, 95% C1 Random, 95% Cl Weight
A liofemaoral DVT
ATTRACT (llinfernoral) 96 196 100 195 " 0.9 [0.78, 1.16] 32.5%
CAVA 22 w7 26 75 —— 0.82 [0.51, 1.32] 23.7%
Total 118 273 126 270 i .93 [0.78, 1.12] 56.2%

Heterogenelty: Tau? = 0.00; Chi? = 033, df = 1 (p = 57 F = 0%
Test for overall effect: £ = 0.73 (p = .46)

B Any proximal DVT

CaVenT 37 ar 63 &9 —a— Oua0 [0.45, 079 30.1%
TORPEDD & 91 24 Q2 - 025 (0011, 0.59]  13.7%
Total 43 178 BT 181 el 0.42 [0.18, 1.03] 43.8%

Heterogeneity: Tau? = 0.32; Chif = 4.08, df = 1 (p = .04]; ¥ = 75%
Test for overall effect: £ = 1.90 (p = .06)

Total (95% CI) 161 451 213 451 - _
Heterogenelty: Tau? = 0.12: Chif = 14.54, df = 3 (p = 002} F = 79% RR 0.67 (0.45-1.00) p 0.05
Test for overall effect: £ = 1.97 (p = .05) q , | , ,
Test for subgroup differences: Chi® = 295, df = 1 {(p = 09); F = &66.1% 0.2 0.5 1 2 5
Favours early thr. removal = Favours anticoagulation

Kakkos SK et al., ESVS 2021 Clinical Practice Guidelines for the Management of VTE, European Journal of Vascular
and Endovascular Surgery 2020, https://doi. org/10.1016/j.ejvs.2020.09.023




Thrombolysis vs. standard therapy

Early thrombus removal Anticoagulation Risk Ratio for moderate to severe PTS  Risk Ratio M-H,
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI Fixed, 95% CI 'Weight
liofemoral DVT
ATTRACT (lliofemoral) 36 196 55 1495 —— .65 [0.45, 0.94] 58.6%
CAVA 12 o 16 ¥h —_— 073 [0L37, 1.44] 17.2%
Total 48 273 71 270 - 0.67 [0.48, 0.93] 75.8%

Heterogeneity: Chid = 009, df = 1 (p = 77 F = (%
Test for averall effect: £ = 2,42 (p = .02)

B Any proximal DVT

CaVenT & 87 14 &0 -
TORPEDO 2 91 g 92
Total g 178 23 181 et

Heterogeneity: Chi® = 056, df = 1 (p = 45} F = (%
Test for overall effect: £ = 2.63 (p = .009)

Total (95% CI) 56 451 94 451 .
Heterogeneity: Chi® = 263, df = 3(p = 45} F = (%4

.44 [0.18, 1.09] 14.7%
0.22 [0.05, 1.01) 9.5%
0.35 [0.16, 0.77] 24.2%

RR 0.59 (0.44-0.80) p<0.001

Test for overall effect: £ = 3.42 (p = .D006) ' !
0.05 0.2 1 5

Test for subgroup differences: Chi? = 220, df = 1 {p = .14} P = 54.6%

20

Favours early thr. removal <» Favours anticoagulation

Kakkos SK et al., ESVS 2021 Clinical Practice Guidelines for the Management of VTE, European Journal of Vascular

and Endovascular Surgery 2020, https://doi. org/10.1016/j.ejvs.2020.09.023




Thrombolysis vs. standard therapy

Early thrombus removal Anticoagulation Risk Ratio for major bleeding Risk Ratio M-H,
Study or Subgroup Events Total Events Total M-H, Fixed, 95% C1 Fixed, 95% C1  Weight
A llicfemoral DVT
ATTRACT (Miofemaoral) 3 196 1 1495 | 298 [0.31, 26.44] 50.8%
CAVA 4 77 i 75 " 877 [0.48, 160.11] 25.7%
Total 7 273 1 270 — e 4.93 [0.B6, 28.26] 76.5%

Heterogeneity: Ch¥ = 0.34, df = 1 (p = .56k F = (%%
Test for overall effect: £ = 1.79 (p = .07)

B Any proximal DVT

CaVenT 3 93 0 108 - 812 [0.42, 155.13] 23.5%
Total 3 93 0 108 e ]2 [0.42, 155.13] 23.5%
Heterogeneity: Mot applicable

Test for overall effect: £ = 1.39(p = .18)

Total (95% CI) 10 366 1 378 i

Heterogeneity: Chi¥ = 0,45, df = 2 (p = .80} F = 0% 5.68 (1.27-25.33) p 0.02

Test for overall effect: £ = 2.28 (p = .02)

Test for subgroup differences: Chi = 0.08,df = 1 (p = .78 F = 0% T T . ¥
(.01 0.1 1 10 100
Favours early thr. removal < Favours anticoagulation

Kakkos SK et al., ESVS 2021 Clinical Practice Guidelines for the Management of VTE, European Journal of Vascular
and Endovascular Surgery 2020, https://doi. org/10.1016/j.ejvs.2020.09.023




Upcomming €sVs

—

guideline

Recommendation 34

considered

In selected patients with symptomatic iliofemoral deep vein
thrombosis, early thrombus removal strategies should be

Class

11a

Kakkos SK et al., ESVS 2021 Clinical Practice Guidelines for the Management of VTE, European Journal of Vascular

Level

and Endovascular Surgery 2020, https://doi. org/10.1016/j.ejvs.2020.09.023




Richtlijn Antitrombotisch Beleid

* Geef geen Kkatheter-geleide trombolyse als standaardtherapie
aan patiénten met een acute DVT van het been.

* Overweeg om in geselecteerde patiénten, zoals jonge patiénten
met zeer uitgebreide iliofemorale trombose met een bedreiging
van het been, secundair aan de veneuze obstructie, katheter-
geleide trombolyse uit te voeren.

Richtlijn Antitrombotisch beleid, bronnen: Elsharawy 2002, Enden 2012




ACCP guidelines

* In patients with acute proximal DVT of the leg, we suggest
anticoagulant therapy alone over CDT (Grade 2C).

* Remarks: Patients who are most likely to benefit from CDT, who
attach a high value to prevention of postthrombotic syndrome
(PTS), and a lower value to the initial complexity, cost, and risk of
bleeding with CDT, are likely to choose CDT over anticoagulation
alone.

CHEST 2016; 149(2):315-352




Overall Conclusions

e Standard management does not sufficiently prevent PTS. /\
* CDT in the acute phase may have the potential to lower the
incidence of moderate-severe PTS in IFDVT patients.

* [tis still unclear which patient characteristics are associated
with favourable outcome - who benefits most?

* CDT is associated with a significantly increased risk of
bleeding and in-stent thrombosis; new techniques and better

periprocedural protocols might reduce these risks.







