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PTS risk factors - risk factors related to the patient initial status:

Age* ++
Obesity** ++
Preexisting varicose veins *** ++

Trombophilia presence -
*Older age: 7 PTS risk from 30%t0 3 fold

** BMI>30: More than 2-fold 1 PTS risk
* Preexisting varicose veins — up to 2-fold frisk of PTS
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PTS risk factors related to the initial DVT characteristics:

Symptomatic DVT vs Asymptomatic +/-
Provoked DVT vs Unprovoked -

DVT location /massive proximal vs. distal/* ++
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Post-thrombotic syndrome prediction models

SOX - PTS index /range 0-5/
High risk predictors at baseline:

MEAN model (proximal or distal DVT age >65)
ean et 2018

Age275
NSAID/antiplatelet

1 point: iliac vein DVT Multilevel thrombosis
2 points: BMI>35 Prior varicose vein

1 point: Vialta score 9-14 at baseline

1 point: Vilata score 214 ' d propo!
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e 1
Provoked DVT 1
Iliofemoral DVT 1
History of DVT 1

HUANG model (Chinese cohort firts proximal or disal DVT)
Iliac vein compression

O(dusmn 5 5
Residual iliac — femoral vein thrombosis 3
Residua femorl ~poplite vein thrombosis 3
Insufficient anticoagulation

PTS risk factors related to the treatment phase

Poor INR control in the treatment phase ++
Jespecially within firs 3 months/

LMWH vs VKA (in favor to LMWH) +
,Residual thrombosis” e complete recanaisation and thrombus resoition +

Incomplete resolution of the symptoms
within 1st month of the treatment +
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EXACT study Anticoagulant therapy duration in PTS prevention ?

Extended i i for venous

81 patients with

proximal DVT after 3 months of anti
" fon vs anti "

Follow up - 24 months

Mean Villata score: 5.00vs 5.0 =09
No difference in the VEINES-QoL and EQ-5D-3L quality of life scores

ion: No direct inf f ] lation durati

VIE rate 13,54 vs 2.75 events/100 patients vears

Bradbury C, Fletcher K, Sun Y, Heneghan C, Gardiner C, Roalfe A, et al.
treatment recurrent
VTE (the EXACT study). Br J Haematol. 2020; 188: 962.975

unprovoked
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DVT recurrence (ipsilateral)

Post — thrombotic syndrome risk 2-6x &

Optimal duration and quality of antithrombotic VTE treatment

I

Risk of recurrence Risk of bleeding
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DVT recurrence prevention options:

* Full anticoagulation
VKA, DOACS /high efficacy, continuous risk of bleeding/
+ Reduced doses of anticoagulants

VKA'INR 1.5-2.0,

Rivarioxaban 10 mg /EINSTEIN CHOICE/

Apixaban 2x 2,5 mg /AMPLIFY EXTENSION/
* Sulodexide /SURVET/

Sulodexide 2x500 LSU

* ASA /WARFASA, ASPIRE/

OAC’

in PTS prevention ?

* DOACs* improve the compliance to the effective anticoagulant treatment
- no need of INR control
- simplified therapy
- high clinical efficacy and safety

* DOACs and PTS rate decrease ? Do all DOACs works in the same way?

“DOACs - Direct Oral Anticoagulants

Rivaroxaban DVT treatment in PTS rate reduction

Karathanos C. et al. Efficacy

in prevention of syndrome:
Asystematic review and meta:analvsis. J Vase Surg Venous Lymphat Disord. 2021; 9: 1568-1576.e1.

6 retrospective studies, 2 RCT; 59199 patients

PTS rate reduction in rivaroxaban group (vs warfarin treated patients)
OR 0.52; 95% CI 0.43-0.63; (p < 0.001)

Severe PTS reduction: 3.7% (rivaroxaban) vs 6.4% (warfarin); OR = 0.55; 95% CI, 0.36-0.85; p= 0.024

Jeraj L, Jezovnik MK, Poredos Pl. Rivaroxaban versus warfarin in the prevention of post-thrombotic syndrome. Thromb Res. 2017; 157: 46-48.

/prospective RCT/

Rivaroxaban (61 pts.) vs Warfarin (39 pts.)
Follow up: 23 months (median) after DVT episode

PTS (Villalta scale): 25% - rivaroxaban vs. 49% - warfarin /p=0.013/

OR 2.9 (1.2-6.8; p=0.014) for i i tori
adjusted OR3.5 (1.1-11.0; p=0.035).

PTS patients: more frequently recurrent DVT 15% vs 3% (no PTS ); p = 0.03

CCONCLUSIONS:

Treatment of DVT with rivaroxaban might be associated with  lower risk for PTS development. A larger randomized trial
would be needed for stronger evidence.




/prospective RCT/

de Athayde Soares R, Matielo MF, Brochado Neto FC, Nogueira MP, Almeida RD, Sacilotto R

Comparison of the recanalization rate and postthrombotic syndrome in patients with deep venous thrombosis treated with
rivaroxaban or warfarin. Surgery. 2019;166:1076-1083.

3 . blind cohort study - 84 DVT patients
Oral anticoagulation for 6 months:

rivaroxaban vs warfarin
Hollow up 12 months/

PTS rate 8.7% vs 28.9% (P <.001; OR 4.278)

Total venous recanalization @ day 360: 13.2% vs 76.1%; (P < .001).
Five patients of
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PTS rate reduction by DOACs?

Unknown for other DOACs - very limited data, no prospective dedicated studies

Dabigatran data (no effect on PTS occurrence proved) - RECOVER study patient follow up

Wik HS, Kahn SR, Eriksson H, et a warfarin: along-term
cross-

y patients. J 2021; 19: 2495-2503

Edoxaban data (no effect on PTS occurrence proved) - HOKUSAI - VTE substudy: 316 patients, mean time since randormisation 7.0 yrs.

Bistervels I etal

Res Pract Thromb Haemost. 2022; 6: e12748

CVD SYMPTOMS

MICROCIRCULATION
INJURY

Post — thrombotic syndrome
— probably not only vein obstruction
or vein valve incompetence

INFLAMMATION ’

RVO - Residual vein obstruction

PTS al

anti-inflammatory tretment ?

801 consecutive patients with proximal DVT and no active cancer
Including 82 patients with i i
/inflammatory bowel disease, systemic rheumatid disease, gout/.

2 year prospective follow-up
PTS (Villata score), Residual Venous Obstruction — RVO (US based evaluation)

PTSrate:  CID patients 35.4% vs. No CID 18.9% (p<0.001) HR1.72 [1.15-2.58])

Residual Venous O ion /Less y treated CID patients/
CID treated 26.7% vs CID with no antinflammatory treatment 51.6% (p<0.05)

PTS in CID DVT patients in relationship to the antiinflammatory treatment:

. CID treated 26.1% vs CID with no antiinflammatory treatment 47.2% p=0.047

PTS prevention ?

DEXTERITY AFP TRIAL

1st phase trial /21 patients/
6 month follow up (20 pts.):

mild PTS 5% /no moderate to severe PTS reported/

Vilalta score reduction from baseline to 6 months/ 7.3 0.7 - 1.6+ 0.4)

2nd phase /60 participants/ RCT on the local drug delivery

D. Dexter @VEINS 2023 Las Vegas October 28-30
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Statins in PTS prevention

LMWH vs LMWH + rosuvastatin

RCT: 234 DVT patients

CRP levels after 3 months
Villalta score after 3 months
PISrate 48.5%vs 38.3% p=0.019

22.39vs 4.17 p=0.018

7.79 vs 3.45 p=0.035

Ce ic adjuvant in treatment in patients diagnosed of DVT
improve CRP level and reduce PTS incidence

San Norberto EM et al. Effects of rosuvastatin as an adjuvant treatment for deep vein thrombosis. Vasa 2016; 45: 133-140
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SAVER Study

Statins for Vs

SAVER study results

days) vs no rosuvastatin

312 pts — RCT rosuvastatin 20 mg (180

i | arm) p=0.04
illalta >4):  29.7% (rosuvastatm) vs 25.5% (control )

o e . 2.0% Vs 2.7% (control arm) p=1

Severe PTS @ day 180:
tatin: A multicenter
M. et al. Prevention of post:thrombotic syndrome with rosuvastati
I weleds 22; 213: 119-124
pelue e domized controlled pilot trial (SAVER). Thromb Res. 20:
ran

/randomisation and begining of rosuvastatin therapy up to 30 days from DVT diagnosis ?/

Statins in PTS prevention — the hypothesis has to be confirm in further trials !

Caiano L. Role of statins in the prevention of post-thrombotic syndrome after a deep vein thrombosis event:
a systematic review and meta-analysis. J Thromb Haemost. 2023; 21(4): 944-952.

5 studies (2 retrospective cohorts/3 randomized controlled trials [RCTs])
The pooled PTS incidence:
34.8% per patient-year (95% Cl, 9.5-127.4) (statins) vs 41.6% per patient-year (95% CI, 13.2-132) (control)

[22% PTS rate reduction with statins in systemic review]

Met: lysis of 2 live cohorts: si

reduction in the risk of developing PTS (IRR, 0.68; 95% Cl, 0.51-0.91)

Meta=analysis of 3 RCTs: no ion in PTS (RR. 0.92: 95% CI, 0.68:125)

Conclusions: Although this systematic review suggests that statins may reduce PTS incidence by 22% after deep
vein thrombosis, meta-analysis of RCTs showed no risk reduction. Confirmation of the efficacy of statins on the
“prevention of PTS should be assessed in larger RCTs.
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The Effects of 3-Month Rosuvastatin Adjuvant Therapy on
Post Thrombotic Syndrome following Deep Vein Throm-
bosis; a Randomized Clinical Trial

M Pishgail, S Ghane o, Rail Lk o, Kimis K Todeshii”, Zahra e

severe PTS Moderate PTS ~ Mild PTS

Prospective RCT

3 months follow up (PTS rate ~ Brandjes critera)
182 patients: overall PTS rate 17%

Warfarin 8% 12% 12%
Warfarin + Rosuvastatin 0 4.0% 10.2%
Rivaroxaban 4.5% 6.8% 9.1%
Rivaroxaban + Rosuvastatin 0 2.5% 10%

o ncess
ox u Prospective RCT
The Effects of 3-Month Rosuvastatin Adjuvant Therapy on

Post Thrombotic Syndrome following Deep Vein Throm-
bosis; a Randomized Clinical Trial

Archives of Academic Emergeney Medicine. 2023

3 months follow up (PTS rate ~ Brandjes critera)
182 patients: overall PTS rate 17%

severe PTS Moderate PTS ~ Mild PTS
Warfarin 8% 12% 12%
Warfarin + Rosuvastatin 0 | 4.0% 10.2%
Rivaroxaban 4.5% 6.8% 9.1%

Rivaroxaban + Rosuvastatin 0 2.5% 10%

Cc i i i ion can sic reduce the incide of PTS and cause a dif in
the size of the lower limbs within 3 month. i ini ion in ination with ri or
warfarin significantly reduces the level of it i ime e i

Early thrombus removal in PTS prevention

« Surgical thrombectomy

« Endovascular /CDT, pharmacomechanical, mechanical/ methods

,»Open vein” concept



https://clinicaltrials.gov/ct2/show/NCT0267966478
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Javed A. etal. M lysis of lytic catheter-based i for acute proximal deep vein thrombosis in the reduction of
post-thrombotic syndrome. J Vasc Surg Venous Lymphat Disord 2023;11:866-75

The CLOUT (ClotTriever Outcomes) registry /ClotTriever for DVT: CLOUT Registry/

A Aniasplaionony k atio Risk Ratio Prospective, multicenter study evaluating patient outcomes for proximal lower extremity deep vein thrombosis (DVT)
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016 ] 89 235 0600045, 0791 2006 ——e— treated with mechanical thrombectomy (MT) using the ClotTriever system
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R B R Era T T Venous patency /presence of flow with normal or partial compressibility on duplex US/ - 94.2%

Vendantham 2017 729% .75 [0.56, 1.01] 2017 —a]
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B/ Severe and moderate PTS rate reduction: RR 0.75; 95% Cl 0.58-0.97; P = 0.03
LCBI - Lytic catheter based intervention

o oot of cent s e gyttt Lt i VT e the ot of 1 ard e v Tl RCT: ClotTriever vs anticoagulation /DEFIANCE TRIA
needed to treat of 12 and 18, respectivel. However, th g witha 137.
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Compression stocking use after DVT episode for post:

. b Proximal DVT
MEDICAL COMPRESSION in PTS PREVENTION x Knee-lengh elastic CS /30 - 40mmHg/ - 2 yrs.

10 Follow up -5 yrs

60
months

PTS /after 49 months (mean)/: CS - 26% vs Control -49%  NNT 5 (3-11)

Prandoni P etal Int Mied. 2004; 141: : 249-256.

Class Il ECS vs ,,Placebo stockings” SOX TRIAL
Post thrombotic syndrome /Ginsberg Critera/ Meng J et al. It is necessary to wear compression stocking and how long they should be worn for prevention
of post thrombotic syndrome? A meta —analysis of radomized controlled trials. Thrombosis Research. 2023; 225: 79-86
Sandoniion,
Bdmaccouicome e cumuaiie ngdence ol PIS o 9 RCT (including 2 studies concerning treatment duration)
ecs-410pts v PlaceboEcs 1024 DoNle Clowp.
Elastc Comression Scking inacute DVT patients vs no compression o placebo
[ -
e
Cummula penety e ~
14.2% Iactlve ECSI vs. 12. 7"/n Iplaoebo ECS/ (HR 1. 13; 95% Cl 0.73-1.76; o frevdr] I
P o1
P s —
s S o1 —~
Total(99%,C1) a1 >
Most proximal extent of DVT fortu
Active ECS Placebo ECS. Active ECS. Moty Tos e
lliac 10.8% 12.4% Knee —length Rinp; ‘Compressin sickings  None sockngs o placebo
Common femoral 26.7% 27.2% 30-40 mm Hg compression.
Femoral a13% a12%
Poplieal % 202% Post thrombotic syndrome (overall) rate reduction (RR 0.73, 95 % CI 0.53 to 1.00; p = 0.05)
Kahn 5. et al. Compression stokings to prevent post-thrombotic syndrome: a randomised placebo controlled trial. Lancet 2014; 383:880-88 But..no significant difference in severe post i 1ate




DVT patient

compression or no compression (in 2024)
in DVT patients in acute DVT and PTS p ion?

Be carefull with final conclusion!
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MEDICAL COMPRESSION in PTS PREVENTION
or rather ...

Immediate MEDICAL COMPRESSION and early MOBILISATION ...

DVT ~ early mobilisation and decrease the
Immobilisation (9 days) without compression stocking =17
Unna boots + early mobilisation -18
Elastic compression + early mobilisation -18

/-
Follow up 28,9 (+/-4.8) months |\ cntof PTS severity

Reduced incidence of vein occlusion and postthrombotic syndrome

after immediate compression for deep vein thrombosis
lood 2015; 132 2298-2304.

3)

(OR: 0.48; 95% C1: 0 36-0.6

onts! il
4R e P ce of mild-moderate PTS
ence of

Compression in PTS prevention

Consensus Statement for compression stockin?s in venous & Ixmphatic disorders
Intemational Consensus Group: E. Rabe, H. Partsch, J. Hafner, Ch. Lattimer, G. Most, M. Reumann, T.Urbanek, M. Hiebner, S. Gaillard, P. Car
hieboiogy

Recommendation 18

Use of medical compression stocking as early as possible
after diagnosis of DVT in order to prevent PTS
1B

*downgraded from 1A in the 2008 consensus document

pentier
v 2018

o Villata scale: < 5 points (ag PIS) : 4y reduced the ncid -
e £cs significantly i—— :
ced sever
7 - Walking patients - 46% £Cs significantly redu ad Reauction 20.4% (OR, 0.46; 95% Cl, 0.27-0.80; P =0.005)/
3
- Immoblisation -18%
3 syndrome rate (after 24 months)
p
2 No Residual Venous Obstruction 46.0%
M Residual venous obstruction 54.0%
Partsch H et a, Immediate mobilisation n acufe vein trombosis IOR, 0.65; 95% confidence interval, 0.46-0.92; P=0.013/
R S SRS

Compression Hosiery to Avoid Post-Thrombotic Syndrome
Objective
To measure the difference in incidence of post-thrombotic syndrome at a median of 18 months
follow up after first, acute DVT between standard clinical care (anticoagulation) and the intervention
arm (a graduated compression stocking and the standard clinical care (anticoagulation)).
Inclusion Criteria

of first deep vein is, <2 weeks from diagnosis

“Imaging confirmed, lower limb deep vein thrombosis (popliteal, femoral, iliac or combination)

Primary endpoint: incidence of Post Thrombotic Syndrome (PTS) using
the validated Villalta criteria over a median 18 month follow up
(range 6 to 30 months). e Cl S

NIHR | ZES0e compression Hosiery to Avoid PostThrombotic Syncrome (CHAPS) Tral
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