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OBJECTIVES

* Define post-thrombotic syndrome and its
prevalence.

* Review the risk/incidence of bleeding both
major and minor with thrombolysis.

* Definitively support the role of thrombolysis in
iliofemoral DVT treatment.
— Cochrane Database--1969-2011
— CaVenT trial--2012
— Attract trial—March 2017
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DVT

* AFFECTS 2.5-5% OF GEN’L
POPULATION AT SOME POINT IN
THEIR LIFE

Browse NL, Burnand KG, Lea Thomas M. Deep vein thrombosis: pathology, diagnosis
and treatment. In: Browse NL, Burnand KG, Irvine AT, Wilson NM editor(s). Diseases
of the veins. 2nd Edition. London: Edward Arnold, 1999:443-74

—  White RH. The epidemiology of venous thromboembolism. Circulation
2003;107(23):14-8.

* ONLY 20% OF ILIOFEMORAL DVT
CAN BE COMPLETELY
RECANALIZED W/ AC ALONE

lliofemoral venous thrombosis. Pathological considerations and

surgical management
G. E. Mavor, |. M. D. Galloway B J S

First published: January 1969 Full puslicatios




PTS

POST-THROMBOTIC SYNDROME AFFECTS UP TO 50% OF THOSE
WHO HAVE HAD DVT-- some degree of pain, swelling, skin
pigmentation or venous ulceration of the affected leg

— Kahn SR. The post-thrombotic syndrome: progress and pitfalls. British Journal of Haematology 2006;134:357-65.
[doi:10.1111/j.1365-2141.2006.06200.]

— Schulman S, Lindmarker P, Holmstrom M, Léirfars G, Carlsson A, Nicol P, et al. Post-thrombotic syndrome, recurrence, and
death 10 years after the first episode of venous thromboembolism treated with warfarin for 6 weeks or 6 months. Journal
of Thrombosis and Haemostasis 2006,4(4):734-42

USUALLY OCCURS W/IN 2 YRS

—  Brandjes DP, Buller HR, Heijboer H, Huisman MV, de Rijk M, Jagt H, et al. Randomised trial of effect of compression
stockings in patients with symptomatic proximal-vein thrombosis. Lancet 1997;349(9054):759-62.

— Kahn SR, Shrier I, Julian JA, Ducruet T, Arsenault L, Miron M, et al. Determinants and time course of the post thrombotic
syndrome after acute deep venous thrombosis. Annals of Internal Medicine 2008;149:698-707.

EVENTUAL VENOUS ULCERATION IN 6% DESPITE
COMPRESSION

— Johnson BF, Manzo RA, Bergelin RO, Strandness DE Jr. Relationship between changes in the deep venous system and the
development of the postthrombotic syndrome after an acute episode of lower limb deep vein thrombosis: a one-to six-year
follow-up. Journal of Vascular Surgery 1995,;21(2):307-12.

— Schulman S, Lindmarker P, Holmstrom M, Léirfars G, Carlsson A, Nicol P, et al. Post-thrombotic syndrome, recurrence, and
death 10 years after the first episode of venous thromboembolism treated with warfarin for 6 weeks or 6 months. Journal




VENOUS ULCERATION

* The prevalence of venous
ulcers in the general
population is around 1 in
1000

Browse NL, Burnand KG, Lea Thomas M. Deep vein thrombosis: pathology,
diagnosis and treatment. In: Browse NL, Burnand KG, Irvine AT, Wilson NM
editor(s). Diseases of the veins. 2nd Edition. London: Edward Arnold,
1999:443-74.

* Between 40% to 50% of
patients with venous ulcers
have evidence of post-
thrombotic damage




Villalta Scoring Scale

Five patient-related venous symptoms

Six clinician-rated signs

Pain
Cramps
Heaviness
Paraesthesia
Pruritus

Pretibial edema
Skin induration
Hyperpigmentation
Pain during calf compression
Venous ectasia
Redness

Scoring — Each sign or symptom is rated as:
0 = None
1 = Mild
2 = Moderate
3 = Severe

Enden T et al. Lancet 2012;379(9810):31-8.

Summed-up ratings = total score:
e <5 = no PTS

e 5-14 = mild/moderate PTS

e >15/venous ulcer = severe PTS




HOW TO PREVENT PTS

* ANTICOAGULATION
* COMPRESSION THERAPY

* THROMBOLYSIS
— PHARMA
— MECHANICAL
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Determinants and Time Course of the Postthrombotic Syndrome after
Acute Deep Venous Thrombosns

' R Kabm, MD., M5¢, lan Shrier, MD,. D y A Mdian, MMath: Th y Decrust, M Loutve
A * g l‘l.:'\’ " [‘ I l.l‘ r. [ We ~ Ii" -
Donma | |l"“n1C "hiD. Mvea fohut, D, and Jettrey 5 Cinnderg, MD

Predictors of Post-Thrombotic Syndrome

« Common femoral or iliac vein thrombosis
(OR 2.23 p<0.001)

» Post-thrombotic morbidity at 1 month
(p<0.001)

Ann int Kad 2008; 14058
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SOX Trial

Elastic Compression Stockings vs Placebo Control

Compression stockings to prevent post-thrombotic
syndrome: a randomised placebo-controlled trial

Susan R Kahn, Stan Shapire, Phifip S Wells, Marc A Rodger, Michae! | Xovacs, Dawid R Anderson, Vicky Tegalakis, Adrielle H Hovweling,
Thiemy Ducruet, Chnistina Holaroft, Miva Johri, Susan Solymaoss, Marie-José Miron, Frik Yeo, Reginald Smith, Sam Schulman, jeannine Kassis,
(Thve Kearon, lsabelle Chegnon, Turnfy Wong, Christing Demers, Rajendar Hanmiah, Scott Kaatz, Rita Selby, Suman Rathbun, Syivie Desmarais,

Lucie Opazmy, Thomas L Ortel, jeffrey S Ginsberg, for the SOX tral investigators

- Objective: To evaluate the effectiveness of elastic compression stockings

(ECS), compared with placebo stockings to prevent post-thrombotic
syndrome (PTS)

- Design: Multicenter, randomized, placebo-controlled trial of active (N=410)
vs placebo (N=396) ECS

- Key Inclusion Criteria: First indicative, proximal DVT (with or without
coexisting pulmonary embolism or distal DVT)

- Primary Endpoint: PTS diagnosed at 6 months or later using Ginsberg’s
criteria (ie, leg pain and swelling of =1 month)

Kahn SR, Shapiro S, Wells PS, &1 al SOX trial Ivestigators. Lancet. 2014 Mar 8,333(9920).830-8
R Y Ta 1~/ . | e S



SOX Trial Results

Elastic Compression Stockings vs Placebo Control

“ECS did not prevent PTS after a first proximal DVT”

— Achive ECS

— Placebo ECS
PTS incidence rate at 2 years:

14.2% for active ECSvs. 12.7% for
placebo (p=0.58)2
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post-thrombotic syndirome [ )

Mumber at risk
Aclime FCS 403

Placebo ECS 302

Kahn SR. Shaoim 5. Wells PS. el al SO irial Investicators. Lapest. 2014 Mar 83539920 850-8



THROMBOLYSIS h

* Drugs activate plasminogen
* Plasmin breaks links b/t fibrin molecules
e ROUTES OF ADMIN

— peripheral vein
— CDT
— PCDT

Fibrinolytic System

Hepatic Clearance

Plasminogen

Cochrane Database of Systematic Reviews

Thrombolysis for acute deep vein thrombosis

Mew search eview Imtervention

Fibrin
Degradation

Products
Plasmin/AP (including D-dimer)

Lorna Watson ],  Cathryn Broderick, Matthew P Armon

First published: 10 Movember 2016




RATIONALE FOR THROMBOLYSIS—
THE OPEN VEIN THEORY

* Dissolving the thrombus in the acute phase
may reduce the risk of more permanent
damage to the structure and function of the
vein

* |n particular venous valvular function, thus
lowering the risk of post-thrombotic
complications in the long term.

Cochrane Database of Systematic Reviews

Thrombolysis for acute deep vein thrombosis
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Thrombolysis for acute deep vein thrombosis

Cochrane Database of Systematic Reviews

Lorna Watson &, Cathryn Broderick, Matthew P Armon

First published: 10 November 2016

Editorial Group: Cochrane Vascular Group

* RANDOMIZED TRIALS ONLY

 ACUTE DVT, defined as onset of symptoms within
seven days and confirmed by objective testing

e EXCLUSION--trials including participants with
— chronic or recurrent venous thrombosis

— treatment after a maximum of 21 days from the onset
of symptoms




TRIAL DETAILS—no standardized

protocols
1969-2011

The majority of trials assessed systemic
thrombolysis, with streptokinase the most common
agent used

DOSAGES of thrombolytics varied

Route of administration varied

Heparinization varied

Duration of anticoagulation after initial event varied

9 trials: <50pts

2 trlals >100pts (Iargest 250pts) Thmb.yftdpmmb




Contraindications for Lysis

surgery or head trauma within the previous
three months

malignancy
renal and hepatic dysfunction
bleeding dysfunction

Cochrane Database of Systematic Reviews

Thrombolysis for acute deep vein thrombosis




OUTCOME MEASURES

 EARLY--up to one month

* INTERMEDIATE--6 months to 5 yrs

* LATE-->5 yrs

Cochrane Database of Systematic Reviews

Thrombolysis for acute deep vein thrombosis



PRIMARY OUTCOMES

Any improvement in venous patency
Complete clot lysis

Bleeding complications (defined as bleeding causing
treatment to be stopped, requiring transfusion or
surgery, or causing chronic or fatal sequelae)

Stroke and in particular haemorrhagic stroke
PTS

Venous Ulcer

A Cochrane Database of Systematic Reviews
Mortality

Thrombolysis for acute deep vein thrombosis

e




SECONDARY OUTCOMES

e Recurrent DVT
* PE
 Venous function

» assessed by duplex ultrasound or other objective
means such as foot volumetry or ambulatory venous
pressure measurements

e Quality of life (QolL)

* Cost
Cochrane Database of Systematic Reviews
Thrombolysis for acute deep vein thrombosis
- o - .-E:é 9 'd 8 =
e, e ¥ 2 ( _./" Yy Lorna Watson ],  Cathryn Broderick, Matthew P Armon

First published: 10 Movember 2016



aenz ~

Cochrane Database of Systematic Reviews

Thrombolysis for acute deep vein thrombosis

First published: November 2016

Pooling all types of thrombolysis, the results showed
a reduction in the risk of PTS with use of
thrombolysis by 34% at the intermediate time point
(RR 0.66; NNTB 5) and a reduction in the risk of PTS
of 42% at late follow-up (RR 0.58; NNTB 4).

There was no difference in ulceration beyond six
months; data were limited by small numbers and the
short length of follow-up, as ulcers are more likely to
occur later than a year or two after the DVT.

lllll




RESULTS--BLEEDING

* Participants receiving thrombolysis were significantly
more likely than control participants to experience a
bleeding complication.

* 9% (62/662) of patients in the thrombolysis group
experienced a bleeding complication compared to
4% (19/441) of patients in the standard
anticoagulation group

* Most bleeding complications occurred in earlier

Cochrane Database of Systematic Reviews




RESULTS--ICH

* Out of a total of 1103 participants 3 events
occurred in the treatment group (a rate of
0.3%) and none in the control group. The
pooled RR was 1.92 (95% Cl 0.34 to 10.86)
with wide uncertainty regarding the true
effect

Cochrane Database of Systematic Reviews

Thrombolysis for acute deep vein thrombosis
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RESULTS--ICH

* Three intracerebral bleeds occurred in these trials
(Common 1976—streptokinase & P Vera; Goldhaber
1990—controlled HTN; Marder 1977—remote Hx of
CVA). Adoption of current contra-indications may
have prevented these events in more recent trials

Two of the early deaths in the treatment groups may
also have been prevented with the use of current
contra-indications to thrombolysis: a participant with
metastatic carcinoma (Common 1976), and a
participant with recent surgery (Kakkar 1969).

Cochrane Database of Systematic Reviews

==== AR | T hrombolysis for acute deep vein thrombosis




RESULTS--MORTALITY

e Atotal of 5 (? 2 possibly preventable) events
occurred in the treatment group and 7 in the
control group out of a total 529 participants.
The pooled RR was 0.76 (95% Cl 0.31 to 1.89)

Cochrane Database of Systematic Reviews

Thrombolysis for acute deep vein thrombosis
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CaVenT Trnal

Long-Term Outcome After
Additional Catheter-Directed
Thrombolysis versus Standard
Treatment for Acute Iliofemoral
Deep Vein Thrombosis (The
CaVenT Study): A Randomised
Controlled Trial

Enden T et al.

Lancet 2012;379(9810):31-8.
Proc ASH 2011 ;Abstract LBA-1.




CaVenT Trial: Study Design

Eligibility (n = 209)

Age: 18-75 Conventional
ge: bt treatment only*

First-time acute iliofemoral DVT (n=108)

Objectively verified DVT above

midthigh level CDT + conventional

Symptom duration up to 21 days treatment
(n=101)

No increased risk of bleeding

* Initial low molecular weight heparin (LMWH) and warfarin followed by warfarin alone
with target intensity International normalized ratio (INR) of 2.0-3.0

* Randomization was stratified for Involvement of the pelvic veins.

* Primary outcomes:
- Frequency of PTS at 24 months, assessed by the Villalta score
- 1llofemoral patency after 6 months

Enden T et al. Lancet 2012;379(9810):31-8.
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Villalta Scoring Scale

Five patient-related venous symptoms

Six clinician-rated signs

Pain
Cramps
Heaviness
Paraesthesia
Pruritus

Pretibial edema
Skin induration
Hyperpigmentation
Pain during calf compression
Venous ectasia
Redness

Scoring — Each sign or symptom is rated as:
0 = None
1 = Mild
2 = Moderate
3 = Severe

Enden T et al. Lancet 2012;379(9810):31-8.

Summed-up ratings = total score:
e <5 = no PTS

e 5-14 = mild/moderate PTS

e >15/venous ulcer = severe PTS




Exclusion criteria

Anticoagulant treatment before trial entry for more than the past 7 days
Contraindications to thrombolytic treatment, including bleeding diathesis

Indications for thrombolytic tfreatment—eqg, phlegmasia caerulea dolens or
isolated vena cava thrombosis

Severe anaemia (haemoglobin <80 g/L)
Thrombocytopenia (platelets <80-10%/L)
Severe renal failure (estimated creatinine clearance <30 mL/min)

Severe hypertension—ie, persistent systolic blood pressure higher than 160 mm
Hg or diastolic blood pressure higher than 100 mm Hg

Pregnancy or thrombosis within 7 days postpartum

Less than 14 days postsurgery or post-frauma

History of subarachnoid or intracerebral bleeding

Disease with life expectancy less than 24 months

Drug misuse or mental disease that could interfere with treatment and follow-up
Former ipsilateral proximal deep vein thrombosis

Malignant disease needing chemotherapy

Any thrombolytic treatment within 7 days before trial inclusion




CaVenT t-PA dosing

e 20 mg alteplase at 0:01 mg/kg per h for maximum 96
h, and the maximum dose was 20 mg/24 h.

 Unfractionated heparin adjusted to keep activated
partial thromboplastin time at 1:2—-1-7 times higher
than the upper normal limit.

* Additional antiplatelet treatment was not given
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Outcomes: Additional CDT versus

Standard Therapy

Additional CDT
(n = 90)

Standard therapy

only (n = 99)

Outcome n % (95% CI) n % (95% CI)
PTS after 6 mo 27 | 30.3 (21.8-40.5) | 32 | 32.2 (23.9-42.1)
PTS after 24 mo | | 37 | 41.1 (31.5-51.4) | 55 | 55.6 (45.7-65.0) :
Iliofemoral patency

¢ PTS is defined as a Villalta score =5.

Enden T et al. Lancet 2012;379(9810):31-8.

* Five patients had inconclusive patency assessments, and 1 was lost to follow-up.
At completion of 24 months of follow-up, 189 patients were available for analysis.

e p-values stated are from an unadjusted Chi-square test. N NT:7

* Absolute risk reduction of long-term endpoint PTS at 24 months of follow-up in
CDT versus standard therapy: 14.4% (95% CI 4-502).




PTS After 24 Months in Patients with
Iliofemoral Patency or Insufficient

Recanalization After 6 Months

Regained iliofemoral Insufficient
Outcome patency (n = 103) recanalization (n = 80)

n % (95% CI) n % (95% CI) n-value
PTS after 24 mo |} 38 | 36.9 (28.2-46.5) | 49 61.3 (50.3-71.2) 0.001
e Absolute gain in short-term endpoint iliofemoral patency after 6 months in CDT
versus standard therapy group: 18.5% (95% CI 4.2-31.8).

e Absolute risk reduction in the frequency of PTS after 24 months in patency versus

insufficient recanalization: 24.4% (95% CI 9.8-37.6).
NNT--6

Enden T et al. Lancet 2012;379(9810):31-8.




Adverse

Events (AEs)

Additional CDT

Standard treatment

AEs (n =101) (n = 108)
Bleeding complications 20 0

Major bleeding complications 3 0

Clinically relevant bleeding

complications 5 0
Deaths 0 NR
Pulmonary embolisms 0 NR
Cerebral hemorrhages 0 NR
Nonbleeding complications 4 NR
Recurrent VTE at 24 mo 10 18

NR = not reported

During follow-up, 28 patients had recurrent VTE and 11 had cancer;
no significant difference between treatment groups (p > 0.05).

Enden T et al. Lancet 2012;379(9810):31-8.




20 Bleeding Complications

* MAJOR—3
— ABDOMINAL WALL HEMATOMA--XFUSION

— POPLITEAL FOSSA HEMATOMA REQUIRING
FASCIOTOMY FOR COMPARTMENT SYNDROME

— INGUINAL PUNCTURE SITE HEMATOMA
* CLINICALLY RELEVANT—5
* NO DEATHS
* NO CEREBRAL HEMORRHAGES
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Post-thrombotic syndrome after catheter-directed
thrombolysis for deep vein thrombosis (CaVenT): 5-year follow-

up results of an open-label, randomised controlled trial

Ylva Haig, MD, Tone Enden, MD, Ole Graetta, MD, Prof Nils-Einar Klew, MD, Carl-Erik 5lagsvold, MD, Waleed Ghanima, MD,
Leiv 5andvik, M5c, Geir Hafsahl, MD, Prof Pal Andre Holme, MD, Lars Olaf Holmen, MD, Anne Mette Njaaastad, MD,
Gunnar Sandbaek, MD, Prof Per Morten Sandset, M = on hehalf of the CaVenT Studv Grount

,e64—-eT1, February 2016

e 5 year follow-up--176 patients (84% of the 209 patients
originally randomised)

« 87 (CDT) and 89 (control)
e 37 CDT pts (43%; 95% Cl 33-53) developed PTS
* 63 Control pts (71%; 95% Cl 61-79) (p<0-0001) developed PTS

 Absolute risk reduction of 28% and NNT--4
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The ATTRACT Trial

Acute Venous Thrombosis: -

Thrombus Removal with Adjunctive
Catheter-Directed Thrombolysis

sSymptomatic Proximal DVT
¢

liofemoral DVT Femoral-Popliteal DVT

Randomize Roandonuze

Catheter-Based Anticoagulaton Cathaeter-Based Anbcoagulation
Thrombus Removal Alone Thvombus Removal Adone
DhuUs- plus
Anticoagulation Anticoagulation

Post-Thrombotic Syndrome
During 24 Month Follow-Up

« Vikalta Score « Venous Cinical Severity Score

« CEAP Classiéfication  Venous Duplex
- - - ‘\ .‘.'...
« QOL Evaluation . y

Yaive Hunchon



| Study Population
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+ Symptomatic proximal DVT involving the

iliac, common femoral, and/or femoral
vein
stratify randomization by thrombus
extent

actual: 60% with “iliofemoral” DVT

EXCLUDE patients with:
— Higher bleeding risk, CNS lesions
— Acute limb threat or massive PE
Symptom duration > 2 weeks
— Same-leg PTS or DVT < 2 yrs
Active cancer

TR &5




Primary Measure

Villalta Scale

» The best-validated measure to diagnose incident
PTS, evaluates 5 symptoms and 6 signs of PTS,
highly sensitive to mild-moderate forms of PTS

« PTS = score > 5 or presence of ulcer in index leg

+ 692 patients provides 80% power to detect 1/3
reduction in PTS over 2 years, alpha 0.05, 2-tailed,
assuming 10% loss to follow-up of randomized pts




Secondary Outcomes

PRESENT ABSENT
PTS Severity (Villalta Scale, « What biomarkers of clot
VCSS, CEAP Clinical Class) amplification/resolution,
inflammation, vascular injury
QOL (SF-36, VEINES-QOL) can predict which patients

are best-suited?
Relief of pain (Likert scale) &
swelling (limb circumference) . \What are the biological

effects of catheters/devices

Safety (bleeding, VTE, death) & upon vein wall & blood?
costs (dollars per QALY)

« Collaborative opportunity for

« Mechanism (obstruction and valuable future studies
reflux by ultrasound - VSDS)




ATTRACT

* 692 patients with acute proximal deep vein
thrombosis involving the femoral, common femoral,
and/or iliac vein into the ATTRACT study at 56

centres

e Randomised 337 catheter-directed thrombolysis and
355 to anticoagulation alone

* Angiolet thrombectomy system (Boston Scientific);
the Trellis-8 Peripheral Infusion System (Medtronic.
This device is no longer on the market); or catheter-
directed rt-PA infusion for up to 24 hours

lllll
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ATTRACT  ERuES:

* Pharmacomechanical catheter-directed
thrombolysis reduces early deep vein
thrombosis symptoms and post-thrombotic
syndrome severity

* Researchers also found that DVT patients who
received both blood-thinning drugs and PCDT
were 25 percent less likely (18 percent with
PCDT vs. 24 percent without) to develop




ATTRACT RESULTS ERugs:

* The open vein hypothesis is likely
relevant to post-thrombotic syndrome
progression and there is a suggestion
that targeting this therapy to patients
with iliofemoral deep vein thrombosis
based on the high risk of post-thrombotic
syndrome [might be beneficial],”
Vedantham adde’d




SUMMARY

* PTS occurs in at least 40% and up to 70% of
patients after iliofemoral DVT w/ AC alone.

* Overall risk for any bleeding complication w/
lysis is 8-10% w/ ICH risk of 0-0.3%.

* Cochrane, CaVenT and Attract all support
PCDT in patients w/ iliofemoral DVT and no
contraindication.
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Sterile water!
injection

50 ml

to be used 10
reconstitute
Actilyse®

50 mg

Actilyse®
50 mg

For i.v. infusion

HK-30511
Protect from fight.
Store below 30°C

Boehringer
Ingelheim
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e Data from subgroups and secondary analyses
suggest that catheter-directed thrombolysis
may have a benefit in patients who have acute
iliofemoral deep vein thrombosis
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Evidence-Based Medicine
Antithrombotic Therapy for VTE Disease : CHEST Guideline
and Expert Panel Report

Clive Kearon, MD, PhD?, Elie A Akl, MD, MPH, PhD>" & B jocenh Omelas, PhD®, Allen Blaivas, DO,

FCCP? David Jimenez, MD, PhD, FCCP®, Henri Bounameaux, MD', Menno Huisman, MD, PhD?,
+ Show more

hitp:/idx.doi.orgM0.1016/).chest.2015.11.026 (set nghts and content

Remarks: Patients who are most likely to benefit from CDT (see text),
who attach a high value to prevention of PTS, and a lower value to the

Initial complexity, cost, and risk of bleeding with CDT, are likely to choose
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- DUTCH-CAVA Study -
NCT 00970619 (Netherlands)

1 180 patients with first-
episodeiliofemoral DV

% Randomized to§c VS. W,
AC + US-Assisted CBT E V | EV&S

a1 Primary Outcoﬁié -PTS
at 1 year (also—QOL,
recurrent VTE, reflux)




RESULTS--ULCERATION

3--treatment group VS 2--control group
342 participants (P = 0.87)

RESULTS—COMPARISONS 2.3,4

e Comparison 2 (SYSTEMIC VS CONTROL)
 Comparison 3 (LOCO-REG VS CONTROL)
e Comparison 4 (CDT VS CONTROL)

NO STATISTICAL DIFFERENCE
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RESULTS--BLEEDING

 Most bleeding episodes and deaths occurred in the
earlier studies.

* |tis notable that no bleeding occurred in the
Elsharawy 2003 study. This may have been due to
strict exclusion criteria and the close radiological
monitoring and dose titration depending upon clot
lysis.

Cochrane Database of Systematic Reviews

Thrombolysis for acute deep vein thrombosis

ntervention

Lorna Watson [, Cathryn Broderick, Matthew P Armon

vember 2016




RESULTS--BLEEDING

* Participants receiving thrombolysis were significantly
more likely than control participants to experience a
bleeding complication.

* 9% (62/662) of patients in the thrombolysis group
experienced a bleeding complication compared to
4% (19/441) of patients in the standard
anticoagulation group (RR 2.23; 95% Cl 1.41 to 3.52,
P = 0.0006; moderate quality evidence; NNT of 17.)

* Most bleeding complications occurred in earlier
StUd ieS . e Cochrane Database of Systematic Reviews

Thrombolysis for acute deep vein thrombosis




RESULTS--BLEEDING

* Participants receiving thrombolysis were significantly
more likely than control participants to experience a
bleeding complication.

* 9% (62/662) of patients in the thrombolysis group
experienced a bleeding complication compared to
4% (19/441) of patients in the standard
anticoagulation group (RR 2.23; 95% Cl 1.41 to 3.52,
P = 0.0006; moderate quality evidence; NNT of 17.)

* Most bleeding complications occurred in earlier
StUd ieS . e Cochrane Database of Systematic Reviews

Thrombolysis for acute deep vein thrombosis
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Treatment Wwith aryy in F'.':Ir'I'IEII:Il'_:,'5|5 for acute OWVT

Patlent or population: patents dizgnosed with a0Ute DVT
Setting: hospital

Intervention: any thrompolysis

Comparison: control antl-coagulation

OutComes Anticipated absolute effects-
(95% C1)
Riskwith  Risk with any
control thrombialysis
Complete dot bysls Study population
iintermediate. & months to
undler 5 years after treatment)
y ! 325 per 793 per 1000
1000 (455 to 1000)
Bleeding (=arly, up to 1 maomnth Study population
after treatment)
43 per g6 per 1000 (61
1000 o 132)
Post-thromiootic syndrome Study population
(Intermediate, & months o
under 5 years after treagtment) 658 per 434 per 1000
1000 (348 to 533)
Post-thromiotic syndrome Study population
(late, 5 year follow-up after
treatment)
! 6§73 per 300 per 1000
1000 (303 to 518)
GRADE Working Group grades of evidence

15 sunstantially aifferent

Relative

{955 CI)

AR 2.44
(1.4t0
4.27)

RR 223
(1.41to
3.52)

AR 0.56
{0.53 to
0.21)

AR 0.53
(0.45 to
0.77]

Na of
particlpants
(studies)

&30
(7 RCTS)

1103
(17 RCTS)

306
(3 RCTS)

[
§_

. g 1 High Quaiity: We are very confident that the true effect ies ciose to that of the estimate of tne effect
- Moderate quality. We are moderately confident in the effect estimate: The true effect & ikely 10 be dose 5o the estimate of the effect Dut there 15 3 PosSIDAIty that &

Cochrane Database of Systematic Reviews

Thrombolysis for acute deep vein thrombosis
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Comments

78 (of 240) patlents treated with standard
anticoagulation had complete clot lysls
compared to 188 (of 320) Inthe
mrombolysis group

Although 17 studies reported on bleeding,
mese were small studies

o5 (of 146) patients treated with standard
antcoggulation developed PTS compared
o 72 [of 160) treated with thrombaolysis

72 (of 107) patlents treated with standard
anticoagulation developed PTS compared
1o 41 (of 104) treated with thromialysis

ikely 10 De suDSTANDAly different from tne estmace of effact
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Treatment with catheter directed thrombaolysis for acute DVT

Lorna Watson ],  Cathryn Broderick, Matthew P Armon
Patlent or population: patients diagnosed with acute deep vein thrombosls orma Watson ==, - Cathryn Graderick,  Mattt e
5E1I|I'|g: r'-::|5|:|I:aI First published: 10 November 2016
Intervention: catheter-directed thromibolysls
Comparlson: control antl-coagulation
DUtComes Anticipated absolute effects” (95% C1) Relative Ma of Quality of Comiments
effect particlpants the evidence
Q5% I studles GRAD
Risk with Risk with catheter I ) [ ] [ El
control directed thrombotlysis
Complete aot ysls Study population RR 252 224 HEED
iIntermediate, & months to (0.52 10 (2 RCTS) MODERATE
unider 5 years after 1217
treatrr‘regﬁ' 58 [of 116) patients treated with standard 7
4 anticoagulation had complete clot lysis
compared to 81 (of 108) in the COT group
Bleeding Study population AR 7.50 224 SEED mMone {of 116) patlents In the
" (0.40 to (2 RCTS) MODERATE ¢ standard anticoagulation group had
(early, up o 1 maontn arer 146.90) bleeding complications compared to
TEATTENT Cannot define risk as no events reported In ! g, P - P
FEatmEnt) 3 (of 108) In the CDT group.
the standard anticoggulation group
Post-thromibotic syndrome Study population AR 0.74 |58 SEES 55 (of 95) patients In the standard
(Intermediate. & months to (055 to (1 RCT) MODERATE > anticoagulation group developed
. 37 =
urnider 5 ';;-E_-ars after 556 per 411 per 1000 (306 to 556) 1.00 F'T“:'-_n:u:ur“npared to 37 {of 90) In the
RaTmEnt)
1000
fost-thromibotic syndrome Study population RR 0.50 176 STED 3 (of BG) patients In the standard
(045 to (1 RCT) MODERATE > anticoagulation group developed
{late, 5 year follow-up after 0.79) PTS compared to 37 (of 87) In the

708 per 425 per 1000 (319 to 555)

eatment) ooy

DT group.
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 DUTCH CAVA-trial. Ultrasound accelerated
catheter-directed thrombolysis for primary
iliofemoral deep vein thrombosis (IFDVT)
compared to non-invasive conventional
anticoagulant therapy alone: a Dutch
randomized controlled multicenter clinical
trial.
https://clinicaltrials.gov/ct2/show/NCT009706
19 (accessed 11 June 2015)
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INDICATIONS FOR EARLY
THROMBUS REMOVAL

e Patients meeting the following criteria:

— (a) a first episode of acute iliofemoral deep
venous thrombosis

— (b) symptoms <14 days in duration
— (c) a low risk of bleeding

— (d) ambulatory with good functional capacity and
an acceptable life expectancy (Grade 2C)

Early thrombus removal strategies for acute deep venous
thrombosis: Clinical Practice Guidelines of the Society for
gl Vascular Surgerv and the American Venans Forum

May 2012 volume 55, Issue 5, Pages 1440—1452
May U1




TECHNIQUES for EARLY THROMBUS
REMOVAL

e Strategy of pharmacomechanical thrombolysis
be considered over CDT alone (Grade 2C)

* The use of mechanical devices alone, without
the concurrent use of thrombolytic drugs,
cannot be routinely recommended.

Early thrombus removal strategies for acute deep venous
thrombosis: Clinical Practice Guidelines of the Society for
| Vascular Surgerv and the American Venous Forum

May 2012 Volume 55, Issue 5, Pages 14491462
N d, v ichasl C_Dalsing, MD, Bo G_
— M. Hassan Murad, MD,
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IMPROVED QOL




Treatment of acute iliofemoral
DVT: a systematic review and
meta-analysis

* Low-quality evidence suggests that surgical
thrombectomy decreases the incidence of
postthrombotic syndrome and venous reflux

* Catheter-directed pharmacologic thrombolysis
decreases the incidence of postthrombotic
syndrome and venous obstruction

Treatment of acute iliofemoral deep vein thrombosis

Edward T. Casey, DO, M. Hassan Murad, MD, MPHER & Magaly Zumaeta -Garcia, MD, Mohamed B. Elamin,
MBEBS, Qian Shi, PhD, Patricia J. Erwin, MLS, Victor M. Montor, MD, MSc, Peter Gloviczki, MD, Mark
Meissner, MD

May 2012 Volume 55, Issue 5, Pages 1463-1473



REVIEW

e Catheter-directed thrombolysis for extensive
iliofemoral deep vein thrombosis: review of
literature and ongoing trials

e Aaron Liew Institute of Cellular Medicine,
Newcastle University, Newcastle Upon Tyne, UK &
James Douketis

* Pages 189-200 | Received 10 Sep 2015, Accepted 13
Nov 2015, Accepted author version posted online:
15 Nov 2015, Published online: 17 Dec 2015
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B, A
TORPEDO TRIAL o B9

PEVI + AC vs AC alone

91 pts 92 pts
Recurrent VTE (mean f/u 30m)

4 (4.5%) of the 88 13 (16%) of the 81
PTS

6 (6.8%) 24 (29.6%)

Thrombus Obliteration by Rapid Percutaneous Endovenous Intervention in
Deep Venous Occlusion (TORPEDOQO) Trial: Midterm Results

Vol 19, Issue 2, 2012

S [lohsen Sharifi, mp , Curt Bay, phD | Mahshid Mehdipour | Jalaladdin Sharifi, Mo

=L~ Journal of Endovascular Therapy
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Study

Arneson 1978

Common 1976

Elllot 197%

Elsharawy 2002

Enden 2011

Goldhaber 1990

Goldhaber 1096

Kakkar 1969

Kl 1981

Marder 1977

schulman 1986

schwelzer 1998

Schwelzer 2000

Tsapogas 1973

Turple 1990

Uguriu 2002

verhaeghe 1989

17 trials/1103 participants

Potential levels of leg vein included

proximal to calf Cochrane Database of Systematic Reviews
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The ATTRACT Trial

Acute Venous Thrombosis:
Thrombus Removal with Adjunctive
Catheter-Directed Thrombolysis

NIH Sponsored Trial
Registration No. - NCT00790335
http.://clincialtrials.gov

The ATTRACT Trial

Almost 7 Years
Almost 700 Patients
Almost Done

...What Will We Find?
Anthony J. Comerota, MD, FACS, FACC JOBST
' Director, Jobst Vascular Institute VASCULARINSTITUTE
i Adjunct Professor of Surgery, University of Michigan <l PROMEDICA




Figure 1. Acute femoropopliteal deep venous thrombosis
before percutaneous endovenous intervention. Note the
inflammatory appearance of the left lower extremity (A,
Normalization of the limb 14 hours post percutaneous en-
dovenous intervention (B).




CaVenT t-PA dosing

* 20 mg alteplase (Actilyse, Boehringer-Ingelheim,
Ingelheim am Rhein, Germany) diluted in 500 mL
0-9% NaCl was given at 0-:01 mg/kg per h for
maximum 96 h, and the maximum dose was 20
mg/24 h. Unfractionated heparin was given
simultaneously as a continuous intravenous infusion
and the dose was adjusted to keep activated partial
thromboplastin time (Cephotest, Axis-Shield, Oslo,
Norway) at 1:2—-1-7 times higher than the upper
normal limit. Additional antiplatelet treatment was
not given
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NICE 2012

National Clinical Guideline Centre. Venous thromboembolic diseases: the management of
venous thromboembolic diseases and the role of thrombophiliatesting. Clinical Guideline.

Methods, evidence and recommendationse

Thrombolytic therapy

Deep vein thrombosis
1.2.6 Consider catheter-directed thrombolytic therapy for patients with symptomatic iliofemoral DVT who
have:

¢ symptoms of less than 14 days' duration and
¢ good functional status and
* alife expectancy of 1 year or more and

¢ alow risk of bleeding. [2012]




Post Thrombotic Syndrome

Ambulatory Venous Pressures & Symptoms

28 mmHg — Asymptomatic
36 mmHg — Varicosities

41 mmHg — Edema

47 mmHg —

60 mmHg —

Greater pressure associated with worse PTS symptoms

Linder et al: J Vasc Surg 1985



PTS and QOL

CDT pts 1999 to 2008 e
109 pts completed ;gmwm e

— Short form 36 health assessment survey (sf- 36)

— Venous Insufficiency Epidemiological and Economic Study
(VEINES)

Mean F/U 71 months
18 pts developed PTS (16.5%)
Pts with patent deep veins and sufficient valves have higher

QOL scores than patients with reflux and occluded veins

Postthrombotic syndrome and quality of life in patients
with iliofemoral venous thrombosis treated with catheter-

directed tlll‘[l]leDl}-‘TSiS December 2011 Volume 54, Issue 6, Supplement, Pages 185-255

holm, MD, F'h[:@lj_ enrik 5 Mooens Trab Damsgaard MS. Maja Jargensen
Just, MD, Leif Panduro Jensen, MD, Nigls Baek L: )



Fixed low-dose ultrasound-assisted catheter-directed thrombolysis
followed by routine stenting of residual stenosis for acute ilio-femoral

deep-vein thrombosis Thrombosis and Haemostasis 111.6/2014

Rolf P. Engelberger'; Jennifer Fahrni'; Torsten Willenberg'; Frederic Baumann'; David Spirk?; Nicolas Diehm’; Dai-Do Do’;

Iris Baumgartner'; Nils Kucher!
1Clinic for Angiology, Swiss Cardiovascular Center, Inselspital, University Hospital and University of Bern, Switzerland; ?Institute of Pharmacology, University of Bern, Switzerland

* Prospective, non-randomized
» 87 pts w/ iliofemoral DVT (up to 28d)
e U/S asst’d CDT w/ fixed dose (20 mg tPA) for 15 h

* Routine stenting of residual venous stenosis
— Residual luminal narrowing >50%

Thrombosis
and International Journal
for Vascular Biology and Medicine

— Static flow

— Collateral flow at site

of ‘o ected Stgn,ﬂ%ips HaemOStaSis



RESULTS

At 15h—77% pts had thrombolysis success
(<50% stenosis)

* Venous stents in 80% pts
* One major bleed—RP hematoma—4 U PRBCs

* Freedom from PTS at 1 yr—94% by Villalta
score

Fixed low-dose ultrasound-assisted catheter-directed thrombolysis
followed by routine stenting of residual stenosis for acute ilio-femoral
deep-vein thrombosis

Rolf P. Engelberger'; Jennifer Fahrni'; Torsten Willenberg'; Frederic Baumann'; David Spirk?; Nicolas Diehm'; Dai-Do Do';
Iris Baumgartner'; Nils Kucher?

'Clinic for Angiology, Swiss Cardiovascular Center, Inselspital, University Hospital and University of Bern, Switzerland; ?Institute of Pharmacology, University of Bern, Switzerland




Catheter-directed thrombolysis plus anticoagulation
versus anticoagulation alone in the treatment of
proximal deep vein thrombosis — a meta-analysis

Guo-Cheng Du"**, Mao-Chun Zhang™*, and Ji-Chun Zhao' d v 200 1 |_] I; 202

e 3 RCTs and 3 non-randomized trials

Efficacy outcome—PTS—significant decline in
CDT pts

e Safety outcome—Major Bleeding—significant

Increase in CDT pts
‘ Furopean Journal
of Vascular Medicine




Study

-*.l:uR.nhm.n
et al., 20011

I;.]S]mﬁlw]r'
et al,, 2002!"%

Enden
et al., 2009131

Enden et al.,
2012181

Lee et al.,
201304

Bashir et al.,
:'[114""
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Prospective

RCT, multicenter

RCT, multicenter

Retrospective

Hetros pﬁg‘.'fiw

I gyt

Norway

Norway

Taiwan

USA

23

a2l

grnups[nn]

Compared

CDT+AA [133'.5.

AA (33)

CDT+AA (18) vs,

AA(17)

CDT + AA (30) vs,

AA (53)

CDT + AA (90) vs.

AA (99)

CDT+AA (27) vs.

AA (26)

CDT+AA (3594)
vs. AA [1594}

agent

Thrumbu]:,rtic Clinical outcomes

Urokinase,
rtPA
Streptokinase
Alteplase

Alteplase

Urakinase

MNA

Patency rate, long-term
symptom resolusion,

major .:mnpliu:n.ﬂnns;
Patency rate, venous
function, major
complications
Patency rate, venous
tunction, major
complications
Patency rate, major
complications, PT5,
recurrent DVT
Patency rate, major
complications, PTS,
venous function,
recurrent DV'T
Mortality, major
cnmp]lcatmm

Duration of
follow-up

5 years

& motiths

& manths

2 years

15 months

6 years

Quality
sfore

NOS:
54C203 =9

Jadad:
R2B2Al =5

Jadad:
R2B2AL1 =5

Jadad:
R2B2AL =5

NOS:
S4C203 =9

NOS:
SAC203 =

CDT, cathttw dl.fk"l.tt‘dtl'l.l'ﬁ]]'l'll.?'l.‘-'l.}‘\l"-:, NA, not av :ul.'lhle PTS, post thlmnhum -ﬂ'ndmnw RCT, mndommd c':.'ll1t|1.1||ui trial; Jadad score for RCTs: r.mdn-nmancm (R0-2), blinding (BO-2) ami
attrition information (AQ-1); Newcastle-Ottawa Scale (MOS) for cohort studies: selection (50-4), comparability (C0-2), and outeome ((M0-3).




PTS
» LIFELONG

* INCREASED RISK FOR
RECURRENCE

* RECURRENT DVT INCREASES
RISK AND SEVERITY OF PTS
6X




Thrombolysis for acute deep vein thrombosis

22 records
identified fram
Specialised Register

17 studies included in previous
version of review

1054 records
identified fram
CRS search

87 records from
trials registries

1089 records after

duplicates remaved

S 1054 records

1089 records screened assessed as not

by CIS relevant far this review
35 records screened by 16 not relevant for this
authars review

7 addtional studies (7
recards) excluded,
with reasons

2 additional studies
(3 records) added to
angoing studies

19 full-text articles
assessed for eligibility

0 NEW studies added but
9 reports added to
previously included study

17 studies included

17 studies included in
quantitative synthesis
(meta-analysis)

Cochrane Database of Systematic Reviews
10 NOV 2016 DOI: 10.1002/14651858.CD002783.pub4
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD002783.pub4/full#CD002783-fig-0001
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Thrombolysis for acute deep vein thrombosis

Random sequence generation (selection hias)

Allocation concealment (selection hias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection hias)
Incomplete outcome data (attrition hias)

Selective reporting (reporting hias)

Other bias

0% 25%,

50% 75%  100%

.an risk of hias DUncIearrisk of hias .Highrisk of bias
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 1 Anythrombolysiz wersus contral
Outcoame: 1 Any improvement in venous patency (early)

Study or subgroup Thrombalysis  Standard anticoagulation Risk Ratio Weight Risk Ratio
niM niM M-H,Random,35% Cl M-H,Randam,35% Cl

Arneson 1978 15/21 /21 —— 134 % 3.00[1.33, 6751
Common 1976 17421 15/25 3 164 % 1.35[0.92,1.98]
Elsharawy 2002 18/18 oz e —— 39% 3505 [2.28, 535.63]
Goldhaber 1990 20/53 2/12 —— 98% 3.28[0.90,11.91]
Goldhaber 1996 E/8 £/9 —— 14.9% 1.13[0.61, 2.07]
Kakkar 19659 73 4/3 —i— 124 % 1.75[0.78, 3.93]
Kiil 1981 1/11 1/8 I E— 42% 0.73[0.05 5571
Turpie 1990 227040 /42 —— 147 % 2.57[1.35, 4.88]
Ugurlu 2002 2E8/50 2047 —a— 93% 1316 [3.32, 52.21]

Total (95% Cl) 231 190 &5 100.0 % 248 [ 1.35, 4.57 ]

Total events: 143 (Thrombolysis), 44 (Standard anticoagulation)
Heterogeneity: Tau®* = 0.55; Chi* = 34 .37, df = 8 (P = 0.00003); F =77%
Test for overall effect: Z = 2.92 (P = 0.0035)

Testfor subgroup differences: Not applicable

0.001 001 0.1 1 10d 100 1000
fawours anticoagulation favours thrombalysis
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 1 Any thrombolysis versus control
Outcome: 2 Complete clot lysis (early)

Study or subgroup Thrombolysis  Standard anticoagulation Risk Ratio Weight Risk Ratio
niN niN M-H. Random, 95% C| M-H Random, 95% C|

Caomman 1976 E/23 1/26 — 127 % E.7B[0.B8, 52.23]
Elliot 19739 9/26 0/25 e — 91% 1830 [1.12, 298.59]
Elsharawy 2002 11/18 a/iz s —— 93% 21.79[1.38, 243.26 ]
Coldhaber 1980 3/53 afiz e — B7 % 168 [0.08, 30.65]
Kakkar 1969 L] 29 —— 17.3% 3.00[0.81,11.08]
Schulman 1986 B/14 6/13 —— 209 % 1.24 [0.59, 2.60]
Schweizer 2000 57/200 1/50 — 13.2% 14.25[2.02,10042]
Uguriu 2002 3/50 o/4r e — BE% 6.59[0.35, 124.23]

Total (95% CI) 393 199 - 100.0 % 4.91 [ L.66, 1153 |

Total events: 103 (Thrombolysis), 10 (Standard anticoagulation)
Heterogeneity: Tau® = 1.32; Chi* = 18.56, df = 7 (P = 0.01); |F =62%
Test for overall effect: £ = 2.87 (P = 0.0041)

Testfor subgroup differences: Mot applicable

0.001 001 01 1 10 100 1000
favours anticoagulation favours thrombolysis
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Thrombolysis for acute deep vein thrombosis

Feview:: Thrombuolysis for acute deep vein thrombosis
Comparison: 1 Any thrombolysis versus control
Outcome: 3 Bleeding (earkyd

Study or subgroup Thrombolysis  Standard anticoagulation Rizk Ratio Weight Rizk Ratio
n/M niN M-H. Fixed, 5% Cl M-H. Fixed, 5% Cl
Arneson 1978 4/21 4/21 —i— 16.6 % 1.00[0.29, 348]
Common 1976 Fizz 5026 —— 19.4 % 1.58 [0.58,4.31]
Ellict 1975 3lze 0/23 N 1% 674037, 124.21]
Elsharawey 2002 a/1e oz Not estimable
Enden 2011 3fa0 0/99 e e— 2.0% TEI[040, 146.90]
Goldhaber 1990 24353 opiz —_— 33K 1.20 [0.06, 23.59]
Goldhaber 1996 0/8 1/9 —_— 5.9% 0.37[0.02, 7.99]
Kakkar 1969 4/10 243 — E7 X 1.B0[043 7.59]
Kiil 1981 311 38 —— 144 % 0.73[0.20,2.71]
Marder 1977 TiIlS 11z e a— 4.6% 5.60[0.79, 39481
Schulman 1986 3Nz 1718 e — 19% 3.35[0.38, 29.261]
Schweizer 1998 4486 0/23 —_—t 27 % 4.60[0.26, B1.88]
Schweizer 2000 127200 0/30 O L — 13K 634 [0.38 105.36]
Tsapogas 1973 ar1g 0fls Not estimable
Turpie 1930 5/41 242 — E2% 2561053, 12461
Ugurlu 2002 2/50 0747 —_—t 21% 4.71[0.23, 95.53]
Verhaeghe 1989 34 047 —_—t 7% 3.73[0.22, 63.66]
Total (95% CI) 662 441 » 100.0 % 2.23 [ 141, 3.52 ]

Total events: 62 Mhrombolysis), 19 (Standard anticoagulation)
Heterogeneity: Chi* = 9.76, df = 14 (P = 0.78); I* =0.0%

Test for overall effect: £ = 3.42 (P = 0.00064)

Test for subgroup differences: Not applicable
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Thrombolysis for acute deep vein thrombosis

Feview:: Thrombuolysis for acute deep vein thrombosis
Comparison: 1 Any thrombolysis versus control
Cutcome: 4 Stroke/intracerebral haemorrhage (earlkyd

Study or subgroup Thrombolysis  Standard anticoagulation Rizk Ratio Weight Rizk Ratio
n/M niN M-H. Fixed, 5% Cl M-H. Fixed, 5% Cl

Arneson 1978 0/z21 0/z21 Not estimable
Common 1976 1723 0/26 —— 25.7 % 3.38[0.14, 79.00]
Ellict 1975 0/ze 0/23 Not estimable
Elsharawey 2002 a/1e oz Not estimable
Enden 2011 0/an 0/a9 Not estimable
Goldhaber 1990 17353 opiz —u— 441 % 0.72[0.03,16.73]
Goldhaber 1996 ore osa Not estimable
Kakkar 1969 o/ 043 Not estimable
Kiil 1981 0/11 0/8 Mot estimable
Marder 1977 1715 0f1z —a— 30.2% 244 [0.11, 54,971
Schulman 1986 01z 019 Not estimable
Schweizer 1998 0/46 of2z Not estimable
Schweizer 2000 0/zon 0/30 Not estimable
Tsapogas 1973 ar1g 0fls Not estimable
Turpie 15590 0/41 /42 Not estimable
Ugurlu 2002 /50 /47 Not estimable
Verhaeghe 1389 /14 oyr Naot estimable

Total (95% CI) 662 441 i 100.0 % 192 0.34, 10.86 ]

Total events: 3 (Thrombaolysis), 0 (Standard anticoagulation)

Heterogeneity: Chi* = 0.52, df = 2 (P = 0.77); I* =0.0%

Test for overall effect: 2 = 0.74 (P = 0.46)

Test for subgroup differences: Not applicable
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparisan: 1 Any thrombolysis versus contraol
COutcome: 5 Mortality (early)

Study or subgroup Thrombolysis  Standard anticoagulation Rizk Ratio Weight Rizk Ratio
n/M n/M M-H,Fixed, 95% CI M-H,Fixed, 95% CI

Arneson 1978 0j21 1/21 i 154 % 0.33[0.01,7.74]
Common 1976 1723 0/26 t 48% 33B[0.14, 79.00]
Elliot 1973 0/26 2/23 B 6.2 % 0.19[0.01,3.82]
Elsharawy 2002 a/18 ayi7 Mot estimable
Kakkar 1969 2/10 2f1a —— 20.6 % 1.e0[017, 5771
Kiil 1981 0/11 1/8 i 17.6% 0.25[0.01,545]
Marder 1977 1715 gz = 57 % 244011, 54.97]
Schulman 1986 117z 1719 e 9.7 % 112 [0.08 16.52]
Schweizer 2000 ojzon /50 Not estimable

Total (95% CI) 341 188 - 100.0 % 0.76 [ 0.31, 1.89 |

Total events: 5 (Thrombolysis), 7 (Standard anticoagulation)
Heterogeneity: Chi* = 3.14, df = 6 (P = 0.79); I* =0.0%
Testfor overall effect: 2 = 0.59 (P = 0.56)

Testfor subgroup differences: Not applicable
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparisan: 1 Any thrombolysis versus contraol
COutcome: & Pulmonary embolism (earlyd

Study or subgroup Thrombolysis  Standard anticoagulation Rizk Ratio Weight Rizk Ratio
niN niN M-H,Fixed, 95% CI M-H,Fixed, 95% Cl

Arneson 1978 1721 1721 = 147 % 1.00([0.07,14.95]
Elsharawy 2002 0/18 1/17 i 22.6% 0.32[0.01,7.26]
Elliot 1579 1/28 2025 —— 20,0 % 0.48[0.05, 4.98]
Eakkar 1969 o/a 1/10 L 21.0% 0.37 [0.02, B.01]
Schulman 1986 /17 /18 Mot estimable
Schweizer 2000 a/200 a/sa = 11.7 % 4.82[0.29, B1.48]

Total (95% CI) 291 142 —i—— 100.0 % 100 [ 0.33, 3.05 ]

Total events: 11 (Thrombolysis), 5 (Standard anticoagulation)
Heterogeneity: Chi* = 2.50, df =4 (P = 0.65); I* =0.0%

Test for overall effect: 2 = 0.01 (P = 0.93)

Testfor subgroup differences: Not applicable
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 1 Anythrombolysis versus control
Outcome: 7 Post-thrombotic syndrome {interm ediate)

Study or subgroup Thrombolysis  Standard anticoagulation Risk Ratio Weight Risk Ratio
n/N n/N M-H.Fixed.95% CI M-H.Fixed.95% CI
Elliot 1979 10/26 24125 —— 246 % 040([0.24, 0.66]
Enden 2011 37790 55/99 B 52.6% 0.74 [ 0.55, 1.00]
Schwweizer 1998 25/44 17p22 —— 2ZE% 0.74[0.52,1.04]
Total (95% CI) 160 146 - 100.0 % 0.66 [ 0.53, 0.81 ]

Total events: 72 (Thrombaolysis), 96 (Standard anticoagulation)
Heterogeneity: Chi* =4 .88, df = 2 (P = 0.09); I* =59%
Testfor overall effect: £ = 3.92 (P = 0.000089)

Testfor subgroup differences: Mot applicable
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Thrombolysis for acute deep vein thrombosis

Review: Thromhbolysis for acute deep vein thrombosis
Comparison: 1 Any thrombolysis versus control
COutcome: 8 Post-thrombotic syndrome (late)

Study or subgroup Thrombolysis  Standard anticoagulation Rizk Ratio Weight Rizk Ratio
niN niN M-H,Fixed, 95% CI M-H,Fixed, 95% Cl
Arneson 1978 4/17 aj18 —_— 123% 047 [0.18,1.25]
Enden 2011 37/e7 E3/89 -.— BF.7 % 0.60[0.45 0.79]
Total (95% CI) 104 107 - 100.0 % 0.58 [ 0.45, 0.77 ]

Total events: 41 (Thrombolysis), 72 (Standard anticoagulation)
Heterogeneity: Chi* = 0.23, df =1 (P = 0.63); I* =0.0%

Test for overall effect: 2 = 3.90 (P = 0.000087)

Testfor subgroup differences: Not applicable
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparisan: 1 Any thrombolysis versus contraol

Cutcome: 9 Leg ulceration (intermediate)

Study or subgroup Thrombolysis  Standard anticoagulation Rizk Ratio Weight Rizk Ratio
niN niN M-H,Fixed, 95% CI M-H,Fixed, 95% Cl
Elliot 1979 0/26 1/25 —B 534 % 0.32 [0.01, 7.53 1
Enden 2011 a/an 0/a8 Mot estimable
Schulman 1986 /17 /18 Mot estimable
Schweizer 1998 /44 1/22 —B— 16.6% 1.50 [0.17, 12.60]
Total (95% CI) 177 165 —~a— 100.0 % 0.87 [ 0.16, 4.73 |
Total events: 3 (Thrombolysis), 2 (Standard anticoagulation)
Heterogeneity: Chi* = 062, df =1 (P = 0.43); I* =0.0%
Test for overall effect: 2 = 0.16 (P = 0.87)
Testfor subgroup differences: Not applicable
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 1 Any thrombolysis versus control
Cutcome: 10 Leg ulceration (late)

Study or subgroup Thrombolysis  Standard anticoagulation Risk Ratio Risk Ratio
ni/M ni/M M-H, Fixed. 95% CI M-H.Fixed, 95% CI
Arneson 1978 0/17 3/18 —_—t 0.15[0.01,272]
g0.001 001 0.1 1 10 100 1000
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 1 Any thrombolysis versus control
Outcome: 11 Complete clot lysis (interm ediate)

Study or subgroup Thrombolysis  Standard anticoagulation Risk Ratio Weight Risk Ratio
niN niN M-H. Random, 95% C| M-H Random, 95% C|

Caomman 1976 E/15 1/12 — 61% 4. B0 [0.67, 34.63]
Elliot 1979 (1} 12/28 0/25 e — 35 % 24.07 [1.50, 386.09]
Elsharawy 2002 13/18 2/17 —— 10.5% 614 [1.62, 23.28]
Enden 2011 {2) EE/30 56199 [ | 254 % 1.34[1.08,1.65]
Schulman 1986 (3) 1117 [ —— 17.9% 2.05[0.97,4.32]
Schweizer 1998 27144 grrz - 0.2 % 1.69[0.93, 3.08]
Schweizer 2000 17180 546 —— 16.3% 312[1.33,7.31]

Total (95% CI) 390 240 »> 100.0 % 244 [ 140, 4.27 |

Total events: 198 (Thrombolysis), 78 (Standard anticoagulation)
Heterogeneity: Tau® = 0.31; Chi* = 19,92, df = 6 (P = 0.003); * =70%
Test for overall effect: 2 = 3.13 (P = 0.0017)

Testfor subgroup differences: Not applicable
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(1) control result for Elliot, entered as 2 in previous versions, reviewed as 0
(2) 24 months
(31 12 month data
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 1 Any thrombolysis versus control
Cutcome: 12 Complete clot lysis (late

Study or subgroup Thrombolysis  Standard anticoagulation Risk Ratio Weight Risk Ratio
niM niM M-H,Random,95% C| M-H,Random,95% C|
Arneson 1978 (1) 7116 0118 —— 30.4% 16.76 [1.03, 272.11 |
Enden 2011 (2) EB/EE E1/86 [+] EDLE% 111 [0.94,1.33]
Total (95% CI) 102 104 e 100.0 % 3.25 [ 0.17, 62.63 |

Total events: 75 (Thrombolysis), 61 (Standard anticoagulation)
Heterogeneity: Tau® = 3.76; Chi* =470, df =1 (P = 0.03); * =79%
Test for overall effect: 2 = 0.78 (P = 0.44)

Testfor subgroup differences: Not applicable
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(1) mean follow up 6.5 years
(2) Four patients had inconclusive results and not reported.
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Thrombolysis for acute deep vein thrombosis

Review: Thromhbolysis for acute deep vein thrombosis
Comparison: 1 Any thrombolysis versus control
COutcome: 13 Mortality (intermediate)

Study or subgroup Thrombolysis  Standard anticoagulation Rizk Ratio Weight Rizk Ratio
niN niN M-H,Fixed, 95% CI M-H,Fixed, 95% Cl
Elliot 1979 4/26 4725 . 100.0% 096 [0.27, 3.43]
Schweizer 2000 af1a2 /46 Mot estimable
Total (95% CI) 218 71 e —— 100.0 % 0.96 [ 0.27, 3.43 |

Total events: 4 (Thrombolysis), 4 (Standard anticoagulation)
Heterogeneity: not applicable

Test for overall effect: 2 = 0.06 (P = 0.95)

Testfor subgroup differences: Not applicable
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Thrombolysis for acute deep vein thrombosis

Review: Thromhbolysis for acute deep vein thrombosis
Comparison: 1 Any thrombolysis versus control

COutcome: 14 Mortality (late)

Study or subgroup Thrombolysis  Standard anticoagulation Rizk Ratio Weight Rizk Ratio
n/M n/M M-H, Fixed, 95% CI M-H.Fixed, 95% CI

Arneson 1978 4721 3/21 L 25.8 % 1.33[0.24, 5.24)

Enden 2011 3790 a/98 B 7a2% 0.36[0.10,1.301
Total (95% CI) 111 119 ——— 100.0 % 0.61[ 0.25, 1.50 |
Total events: 7 (Thrombolysis), 12 (Standard anticoagulation)
Heterogeneity: Chi* = 1.89, df =1 (P = 0.17); I* =47%
Testfor overall effect: 2 = 1.07 (P = 0.28)
Testfor subgroup differences: Not applicable
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 1 Any thrombolysis versus control
Outcome: 15 Mormal venous function (interm ediate)

Study or subgroup Thrombolysis  Standard anticoagulation Risk Ratio Weight Risk Ratio
nin nin M-H.Random.95% CI M-H.Random.95% CI
Elsharawy 2002 13/18 2017 —— 234 % 614 [1.62 23.28]
Enden 2011 29/90 13/399 - 36.0% 2.45101.36, 4.42]
Schulman 1986 10/16 9/15 - 36.6% 1.04 [0.59, 1.83 ]
Total (95% CI) 124 131 - 100.0 % 2,18 [ 0.86, 5.54 ]

Total events: 32 (Thrombaolysis), 24 (Standard anticoagulation)
Heterogeneity: Tau® = 0.50; Chi* = 9.34, df = 2 (P = 0.01); I? =79%
Test for averall effect: 2 = 1 .64 (P = 0.10)

Testfor subgroup differences: Mot applicable
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 1 Any thrombolysis versus control
COutcome: 16 Recurrent DVT fintermediate)

Study or subgroup Thrombolysis  Standard anticoagulation Risk Ratio Risk Ratio
ni/M ni/M M-H, Fixed. 95% CI M-H.Fixed, 95% CI
Arneson 1978 4/17 3/18 t 1.41[0.37,540]
0.1 0.2 05 1 2 5 10
favours thrombolysis favours anticoagulation
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 2 Systemic thrombolysis versus control
Outcome: 1 Any improvement in venous patency (earlyl

Study or subgroup Thrombolysis  Standard anticoagulant Risk Ratio Weight Risk Ratio
niM niM M-H.Random 95% CI M-H Random, 95% CI
Arneson 1978 15721 521 —— 13.9% 3.00([1.23,6.75]
Common 1576 17/ 15/25 L g 187 % 1.35[0.92,1.98]
Coldhaber 1980 29/53 2112 —— 9.3 % 3.2B[0.890,11.91])
Coldhaber 1996 E/8 &/9 E 16.2% 1.13[0.61, 2.07]
Kakkar 1969 7la 48 —— 140% 1.75[0.78, 3.92]
Kiil 1981 1/11 1/8 S — 34% 0.F3[0.05 9.97]
Turpie 1990 2z/40 9742 - 158 % 257 [1.35. 4.88]
Ugurlu 2002 28/50 2147 —— B.E % 1316 [3.32, 52.21]
Total (95% CI) 213 173 -> 100.0 % 2,18 [ 128, 3.70 |
Total events: 125 (Thrombolysis), 44 (Standard anticoagulant)
Heterogeneity: Tau® = 0.36; Chi* = 23,77, df = 7 (P = 0.001); F =71%
Test for overall effect: 2 = 2.87 (P = 0.0041)
Testfor subgroup differences: Mot applicable
0.001 001 041 1 10 100 1000
favours anticoagulation favours thrombolysis
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 2 Systemic thrombolysis versus control
Outcome: 2 Complete clot lysis (earlyd

Study or subgroup Thrombolysis  Standard anticoagulant Risk Ratio Weight Risk Ratio
niN niN M-H. Random, 95% C| M-H Random, 95% C|

Commaon 1976 6/23 1/26 — 14.0% 6.7B [0.BE, 52.23]
Elliot 1979 9/26 0/25 e — 10.1% 1B.30[1.12, 298.59]
GColdhaber 1990 3/53 of12 e — 96 % 1.69[0.09, 30.65]
Kakkar 1969 6/3 279 —— 19.2% 3.00[0.81,11.08]
Schulman 1986 B/14 6I13 —- 231 % 1.24[0.59, 2.60]
Schweizer 2000 37/100 1/50 —— 146% 18.50[2.61,130.95]
Ugurlu 2002 3/50 0r47 L — 95 % 6.539[0.35 124.23]

Total (95% CI) 275 182 - 100.0 % 4.37 [ 1.40, 13.61 ]

Total events: 72 (Thrombolysis), 10 (Standard anticoagulant
Heterogeneity: Tau® = 1.31; Chi* = 16.57, df = 6 (P = 0.01); I* =64%
Test for averall effect: £ = 2.54 (P = 0.011)

Testfor subgroup differences: Not applicable
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparisan: 2 Systemic thrombolysis versus control
Outcome: 3 Eleeding (early

Study or subgroup Thrombolysis  Standard anticoagulant Rizk Ratio Weight Rizk Ratio
n/M n/M M-H,Fixed, 95% CI M-H,Fixed, 95% CI

Arneson 1978 4/21 4721 —— 17.0% 1.00[0.29, 3.48]
Commaon 1976 TI23 S/26 —— 19.9% 1.568[0.58, 4.311
Elliot 1973 3/Z6 0r2s e — 22% 674 [0.37, 124211
GColdhaber 1990 2/53 ariz e 4% 1.20[0.06, 23.59]
Coldhaber 1996 0/8 1ia —_— 5.0% 0.37[0.02, 7.99]
Kakkar 1969 4/10 2/3 —— BO% 1.80[0.43 7.59]
Kiil 1981 3/11 3/8 —— 14.8% 0.F3[0.20,2.71]
Marder 1977 715 1712 — 47 % 5.60[0.79, 39.48]
Schulman 1986 317 1719 I 40% 3.35[0.38, 29.26]
Schwweizer 1998 4/486 0rzs e e E— 2E% 4.60[0.26, B1.8B]
Schweizer 2000 /100 arsn -t 2E% 9.59[0.57,161.57 ]
Tsapogas 1973 /19 0715 Mot estimable
Turpie 1930 5/41 2142 — B4% 256[0.53, 12461
Ugurlu 2002 2/50 0r47 —_— 22% 4.71[0.23, 95.531
Verhaeghe 1989 3/14 o7 e — 2E% 3.73[0.22, 63.66]

Total (95% CI) 454 325 * 100.0 % 2.18 [ 137, 3.47 ]

Total events: 36 (Thrombolysis), 19 (Standard anticoagulant
Heterogeneity: Chi* = 945, df =13 (P = 0.74); I* =0.0%
Test for overall effect: 2 = 3.30 (P = 0.00097)

Testfor subgroup differences: Mot applicable
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparisan: 2 Systemic thrombolysis versus contraol
Outcome: 4 Stroke/intracerebral haemorrhage fearly)

Study or subgroup Thrombolysis  Standard anticoagulant Rizk Ratio Weight Rizk Ratio
niN niN M-H,Fixed, 95% C| M-H,Fixed, 95% C|

Arneson 1978 0j21 arz1 Not estimable
Common 1976 1/23 0/26 —a— 5.7 % 3.38[0.14, 79.00]
Elliot 1973 0/26 0r2s Not estimable
Goldhaber 1990 1/53 i1z —— 441% 0.72[0.03, 16.73 ]
Coldhaber 1996 0/8 0sa Not estimable
Kakkar 1969 0/10 0sa Not estimable
Kiil 1981 0/11 [T Not estimable
Marder 1977 115 01z —— 302% 244 [0.11, 54.97 ]
Schulman 1986 0/17 aris Not estimable
Schwweizer 1998 0/486 0rzs Not estimable
Schweizer 2000 o/100 arsn Not estimable
Tsapogas 1973 /19 0715 Mot estimable
Turpie 1990 0/41 0r42 Mot estimable
Ugurlu 2002 /50 0r47 Mot estimable
Werhaeghe 1989 0/14 o7 Mot estimable

Total (95% CI) 454 325 i 100.0 % 192 [ 0.34, 10.86 |

Total events: 3 (Thrombolysis), 0 (Standard anticoagulant
Heterogeneity: Chi* = 0.52, df = 2 (P = 0.77); I* =0.0%
Test for overall effect: 2 = 0.74 (P = 0.46)

Testfor subgroup differences: Mot applicable
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 2 Systemic thrombolysis versus control
Outcome: 5 Mortality (earlyl

Study or subgroup Thrombolysis  Standard anticoagulant Risk Ratio Weight Risk Ratio
ni/M ni/M M-H, Fixed. 95% CI M-H, Fixed. 95% CI

Arneson 1978 0/21 1/21 L 154 % 0.33[0.01, 7.74 ]
Caomman 1976 1/23 0/26 t 48% 3.38[0.14, 79.00]
Elliot 19739 0/26 2/25 B 26.2% 0.19([0.01,3.82]
Kakkar 1969 /10 2110 —a— 20.6% 1.e0[0.17, 5771
Kiil 1981 0/11 1/8 L 17.6% 0.25[0.01,545]
Marder 1977 1/15 of12 = 57 % 244 [0.11, 54.97]
Schulman 1986 117 1719 e e— 97 % 1.12[0.08 16.52]
Schweizer 2000 of100 /50 Mot estimahle

Total (95% CI) 223 171 o 100.0 % 0.76 [ 0.31, 1.89 |

Total events: 5 (Thrombaolysis), 7 (Standard anticoagulant)
Heterogeneity: Chi* = 3.14, df = 6 (P = 0.79); ¥ =0.0%
Test for overall effect: 2 = 0.59 (P = 0.56)

Testfor subgroup differences: Mot applicable
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 2 Systemic thrombolysis versus control
Outcome: & Pulmonary embolism (earlyl

Study or subgroup Thrombolysis  Standard anticoagulant

Risk Ratio Weight Risk Ratio
nin nin M-H.Fixed, 95% CI M-H.Fixed, 95% CI
Arneson 1978 1721 1721 e — 195% 1.00[0.07 14.95]
Elliot 1979 1/26 2/25 —— 39.7 % 0.48 [0.05, 4.95]
Kakkar 1969 0/3 1710 L ZF.E% 0.37 [0.02, 8.01]
Schulman 1986 0/17 aris Mot estimable
Schweizer 2000 /100 arsn = 12.9% 9.59[0.57.161.571]
Total (95% CI) 173 125 —i— 100.0 % 1L.73 [ 0.55, 5.40 |
Total events: 11 Thrombolysis), 4 (Standard anticoagulant
Heterogeneity: Chi* = 3.70, df = 3 (P = 0.30); I? =19%
Test for averall effect: £ = 0.94 (P = 0.35)
Testfor subgroup differences: Not applicable
0.005 0.1 1 10 200

favours thrombolysis
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 2 Systemic thrombolysis versus control
COutcome: 7 Post-thrombotic syndrome (interm ediate)

Study or subgroup Thrombolysis  Standard anticoagulant Rizk Ratio Weight Rizk Ratio
niN niN M-H,Random,95% C| M-H,Random,95% C|
Elliot 19789 10/26 24725 —— 158 % 040 [ 0.24, 0.6 ]
Schweizer 1998 25/44 17722 B 54.2% 0.74 [ 0.52, 1.04 ]
Total (95% CI) 7o 47 i 100.0 % 0.56 [ 0.30, .03 ]

Total events: 35 (Thrombolysis), 41 (Standard anticoagulant)
Heterogeneity: Tau® = 0.15; Chi* =417, df =1 (P = 0.04); I* =7E6%
Test for overall effect: Z = 1.88 (P = 0.060)

Testfor subgroup differences: Not applicable
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 2 Systemic thrombolysis versus control
COutcome: 8 Post-thrombotic syndrome (late)

Study or subgroup Thrombolysis  Standard anticoagulant Risk Ratio Risk Ratio
ni/M ni/M M-H, Fixed. 95% CI M-H.Fixed, 95% CI
Arneson 1978 4/17 a9/18 e 047([0.18.1.25]
0.1 0.2 05 1 2 5 10
favours thrombolysis favours anticoagulation
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 2 Systemic thrombolysis versus control
Outcome: 9 Leg ulceration (interm ediate)

Study or subgroup Thrombolysis  Standard anticoagulant Risk Ratio Weight Risk Ratio
nin nin M-H,Fixed, 95% C| M-H,Fixed, 95% C|
Elliot 1979 0/26 1725 —B— 534 % 0.32 [0.01, 7.53 ]
Schulman 1986 017 orle Not estimable
Schvweizer 1998 3/44 1722 —B— 466% 1.50 1017, 13.60]
Total (95% CI) 87 111 —i—— 100.0 % 0.87 [ 0.16, 4.73 ]

Total events: 3 (Thrombaolysis), 2 (Standard anticoagulant)
Heterogeneity: Chi* = 062, df =1 (P = 0.43); * =0.0%
Test for averall effect: £ = 0.16 (P = 0.87)

Testfor subgroup differences: Mot applicable
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Thrombolysis for acute deep vein thrombosis

Rewieww: Thrombolysis for acute deep vein thrombaosis
Comparisan: 2 Systemic thrombolysis versus control
COutcome: 10 Leg ulceration ilate)

Study or subgroup Thrombolysis  Standard anticoagulant Rizk Ratio Rizk Ratio
niN niN M-H.Fixed 95% Cl M-H.Fixed 95% CI
Arneson 1978 0z EFRR: —_—t 015[0.01,272]
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 2 Systemic thrombaolysis versus contraol
Outcome: 11 Complete clot lysis fintermediats)

Study ar subgroup Thrombolysis  Standard anticoagulant Risk Ratio Weight Risk Ratio
niM niN M-H.Randaom,95% Cl M-H.Randaom,95% Cl
Common 1976 B/15 111z - arx 4 B0[0.67, 34.63]
Elliot 1979 (1) 12/28 0425 I E— 56% 24.07 [1.50, 386.09]
Schulman 1986 11/15 612 - 29.5% 147 [0.77, 2.79]
Schweizer 1998 27144 gi22 - 304 % 1.69[0.93, 3.08]
Schweizer 2000 37183 5746 —— 247 % 4.10[1.73,9.71]
Total (95% CI) 183 117 - 100.0 % 2,59 [ 127, 5.28 |

Total events: 93 (Thrombaolysis), 20 (Standard anticoagulant
Heterogeneity: Tau® = 0.34; Chi* = 1012, df =4 (P = 0.04); F =60%
Test for overall effect: £ = 2.62 (P = 0.0087)

Test for subgroup differences: Not applicable

0001 001 041 1 10 100 1000
fawours anticoagulation favours thrombolysis

{1} Control events changed to 1
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparisan: 2 Systemic thrombolysis versus control
Outcome: 12 Complete clot lysis {late)

Study or subgroup Thrombolysis  Standard anticoagulant Rizk Ratio Rizk Ratio
n/N n/N M-H,Fixed, 95% Cl M -H,Fixed,35% Cl
Arneson 1978 (1) 716 a/is I — 16,76 [1.03, 2F2.11]
0.001 001 041 1 10 100 1000
favours anticoagulation favours thrombolysis

(1) Results reported at mean of 6.5 years.
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Thrombolysis for acute deep vein thrombosis

Feview: Thrombolysis for acute deep vein thrombosis
Comparison: 2 Systemic thrombolysis versus control
Outcome: 13 Mortality (intermediate)

Study or subgroup Thrombolysis  Standard anticoagulant Risk Ratio Weight Risk Ratio
niM n/M M-H,Fixed, 95% CI M-H.Fixed, 95% Cl
Elliot 1979 4/26 425 . 100.0 % D96 [0.27,3.43]
Schweizer 2000 n/az /46 Mot estim able
Total (95% CI) 118 71 e —— 100.0 % 0.96 [ 0.27, 3.43 ]

Total events: 4 (Thrombolysis), 4 (Standard anticoagulant)
Heterogeneity: not applicable

Test for overall effect: 2 = 0,06 (P = 0.95)

Testfor subgroup differences: Not applicable

01 0.2 s 1 2 5 10
favours thrombolysis favours anticoagulation
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Thrombolysis for acute deep vein thrombosis

Feviews: Thrombaolysis for acute deep wvein thrombosis
Camparison: 2 Systemic thrombolysis versus control
Outcome: 14 Maortality ilate)

Study or subgroup Thrombolysis  Standard anticoagulant Rizk Ratio Rizsk Ratio
niM niM M-H.Fixed 95% Cl M-H.Fixed, 95% CI
Arneson 1978 4721 3021 t 1.33[0.34, 5.24]
o1 0.2 0.5 1 2 5 10
favours thrombolysis fawours anticoagulation
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 2 Systemic thrombolysis versus control
Cutcome: 15 Mormal venous function (interm ediate)

Study or subgroup Thrombolysis  Standard anticoagulant Risk Ratio Risk Ratio
ni/M ni/M M-H, Fixed. 95% CI M-H.Fixed, 95% CI
Schulman 1986 10/18 a9/15 — 1.04[0.59,1.83]
0.01 0.1 1 10 100
favours anticoagulation favours thrombolysis
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 2 Systemic thrombolysis versus control
COutcome: 16 Recurrent DT (late)

Study or subgroup Thrombolysis  Standard anticoagulant Risk Ratio Risk Ratio
ni/M ni/M M-H, Fixed. 95% CI M-H.Fixed, 95% CI
Arneson 1978 4/17 3/18 t 1.41[0.37,540]
0.1 0.2 05 1 2 5 10
favours thrombolysis favours anticoagulation
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 3 Loco-regional thrombolysis versus control
Cutcome: 1 Complete clot lysis (early)

Study or subgroup Thrombolysis  Standard anticoagulant Risk Ratio Risk Ratio
ni/M ni/M M-H, Fixed. 95% CI M-H.Fixed, 95% CI
Schweizer 2000 1o/50 1/50 e e— 10.00[1.33, 75.23]
0.01 0.1 1 10 100
favours anticoagulation favours thrombolysis
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 3 Loco-regional thrombaolysis versus control
Cutcome: 2 Bleeding (early)

Study or subgroup Thrombolysis  Standard anticoagulant Rizk Ratio Weight Rizk Ratio
niN niN M-H,Fixed, 95% CI M-H,Fixed, 95% Cl
Schweizer 1998 2/23 /22 B 50.0% 5.00[0.25, 98.75 ]
Schweizer 2000 1/50 0/50 B 50.0% 2.00[0.12,71.92]
Total (95% CI) 73 73 e —— 100.0 % 4.00 [ 0.46, 34.75 |

Total events: 3 (Thrombolysis), 0 (Standard anticoagulant)
Heterogeneity: Chi* = 0.05, df =1 (P = 0.82); I* =0.0%
Test for overall effect: 2 = 1.26 (P = 0.21)

Testfor subgroup differences: Not applicable

0.01 0.1 1 10 100
favours thrombolysis favours anticoagulation
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 3 Loco-regional thrombuolysis versus control
COutcome: 3 Strokefintracerebral haemorrhage (earlyd

Study or subgroup Thrombolysis  Standard anticoagulant Rizk Ratio Weight Rizk Ratio
niN niN M-H,Fixed, 95% CI M-H,Fixed, 95% Cl
Schweizer 1998 /23 0r23 Mot estimable
Schweizer 2000 /50 /50 Mot estimable
Total (95% CI) 73 73 Mot estimable

Total events: 0 (Thrombolysis), 0 (Standard anticoagulant)
Heterogeneity: not applicable

Test for overall effect: not applicable

Testfor subgroup differences: Not applicable

0.01 0.1 1 10 100
favours thrombolysis favours anticoagulation
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 3 Loco-regional thrombolysis versus control
COutcome: 4 Mortality (earlyd

Study or subgroup Thrombolysis  Standard anticoagulant Risk Ratio Risk Ratio
niN niN M-H.Fixed, 95% CI M-H.Fixed, 95% CI
Schweizer 2000 /50 /50 Mot estimable
01 0.2 0s 1 2 5 10
favours thrombolysis favours anticoagulation
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 3 Loco-regional thrombolysis versus control
Cutcome: 5 Pulmonary embolism (earlyd

Study or subgroup Thrombolysis  Standard anticoagulant Risk Ratio Risk Ratio
niN niN M-H.Fixed, 95% CI M-H.Fixed, 95% CI
Schweizer 2000 /50 /50 Mot estimable
01 0.2 0s 1 2 5 10
favours thrombolysis favours anticoagulation
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 3 Loco-regional thrombolysis versus control
COutcome: & Post-thrombotic syndrome (interm ediate)

Study or subgroup Thrombolysis  Standard anticoagulant Risk Ratio Risk Ratio
ni/M ni/M M-H, Fixed. 95% CI M-H.Fixed, 95% CI
Schweizer 1998 11/22 17p22 e 0.65[0.40,1.04]
0.1 0.2 05 1 2 5 10
favours thrombolysis favours anticoagulation
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 3 Loco-regional thrombolysis versus control
Cutcome: 7 Leg ulceration (intermediate)

Study or subgroup Thrombolysis  Standard anticoagulant Risk Ratio Risk Ratio
ni/M ni/M M-H, Fixed. 95% CI M-H.Fixed, 95% CI
Schweizer 1998 1/22 1722 + 1.00([0.07,15.00]
0.01 0.1 1 10 100
favours thrombolysis favours anticoagulation
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 3 Loco-regional thrombuolysis versus control
COutcome: 8 Complete clot lysis (intermediate)

Study or subgroup Thrombolysis  Standard anticoagulant Rizk Ratio Weight Rizk Ratio
niN niN M-H,Fixed, 95% CI M-H,Fixed, 95% Cl
Schweizer 1998 17/22 Bl22 —B— EDB% 213 (117, 3.86]
Schweizer 2000 13/49 5046 —— 30.2% 2.44[0.94, 6.21]
Total (95% CI) 71 [T —i— 100.0 % 2.25 [ .33, 3.80 ]

Total events: 30 (Thrombolysis), 13 (Standard anticoagulant)
Heterogeneity: Chi* = 0.06, df =1 (P = 0.80); I* =0.0%

Test for overall effect: 2 = 3.03 (P = 0.0025)

Testfor subgroup differences: Not applicable

o1 0.2 0s 1 2 5 10
favours anticoagulation favours thrombolysis
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 3 Loco-regional thrombolysis versus control
Cutcome: 9 Mortality (intermediate)

Study or subgroup Thrombolysis  Standard anticoagulant Risk Ratio Risk Ratio
niN niN M-H.Fixed, 95% CI M-H.Fixed, 95% CI
Schweizer 2000 /50 /46 Mot estimable
01 0.2 0s 1 2 5 10
favours thrombolysis favours anticoagulation
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 4 Catheter-directed thrombolysis versus control
Cutcome: 1 Any improvement in venous patency (early)

Study or subgroup Thrombolysis  Standard anticoagulant Risk Ratio Risk Ratio
ni/M ni/M M-H, Fixed. 95% CI M-H.Fixed, 95% CI
Elsharawy 2002 1e/18 oz e — 35.05 [ 2.28, 339.63]
g0.001 001 0.1 1 10 100 1000
favours anticoagulation favours thrombolysis
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 4 Catheter-directed thrombolysis versus control
Cutcome: 2 Complete clot lysis (early)

Study or subgroup Thrombolysis  Standard anticoagulant Risk Ratio Risk Ratio
ni/M ni/M M-H, Fixed. 95% CI M-H.Fixed, 95% CI
Elsharawy 2002 11/18 oz e 21.79[1.38, 243.26]
g0.001 001 0.1 1 10 100 1000
favours anticoagulation favours thrombolysis
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Thrombolysis for acute deep vein thrombosis

Review: Thromhbolysis for acute deep vein thrombosis
Comparison: 4 Catheter-directed thrombolysis versus control
Cutcome: 3 Bleeding (early)

Study or subgroup Thrombolysis  Standard anticoagulant Rizk Ratio Weight Rizk Ratio
niN niN M-H,Fixed, 95% CI M-H,Fixed, 95% Cl
Elsharawy 2002 /18 0z Mot estimable
Enden 2011 3/90 [FRE] —.— 100.0% FES[0.40, 146.90]
Total (95% CI) 108 116 — e —— 100.0 % 7.69 [ 0.40, 146.90 |

Total events: 3 (Thrombolysis), 0 (Standard anticoagulant)
Heterogeneity: not applicable

Testfor overall effect: 2 =1.36 (P=0.18)

Testfor subgroup differences: Not applicable
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 4 Catheter-directed thrombolysis versus control
COutcome: 4 Strokefintracersbral haemorrhage (earlyd

Study or subgroup Thrombolysis  Standard anticoagulant Risk Ratio Risk Ratio
ni/M ni/M M-H, Fixed. 95% CI M-H.Fixed, 95% CI
Elsharawy 2002 0/18 01z Mot estimable
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Thrombolysis for acute deep vein thrombosis

Review: Thrombaolysis for acute deep vein thrombosis
Comparisan: 4 Catheter-directed thrombolysis versus cantral
Outcome: 5 Mortality (early)

Study or subgroup Thrombolysis  Standard anticoagulant Risk Ratio Risk Ratio
niM nik M-H.Fized, 95% Cl M-H.Fized, 95% Cl
Elzsharawy 2002 018 o1z Mot estim able
a1 0.2 s 1 2 ] 10
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 4 Catheter-directed thrombolysis versus control
Cutcome: & Pulmonary embolism (earlyd

Study or subgroup Thrombolysis  Standard anticoagulant Risk Ratio Risk Ratio
ni/M ni/M M-H, Fixed. 95% CI M-H.Fixed, 95% CI
Elsharawy 2002 0/18 1/17 t 0.32[0.01, 7.26]
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 4 Catheter-directed thrombolysis versus control
COutcome: 7 Post-thrombotic syndrome (interm ediate)

Study or subgroup Thrombolysis  Standard anticoagulant Risk Ratio Risk Ratio
ni/M ni/M M-H, Fixed. 95% CI M-H.Fixed, 95% CI
Enden 2011 37090 53/99 -+ 0.74[0.55.1.00]
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favours thrombolysis favours anticoagulation
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 4 Catheter-directed thrombolysis versus control
Cutcome: 8 Post-thrombotic syndrome (late)

Study or subgroup Thrombolysis  Standard anticoagulant Risk Ratio Risk Ratio
ni/M ni/M M-H, Fixed. 95% CI M-H.Fixed, 95% CI
Enden 2011 3787 E3/89 — 0.60[0.45 0.79]
0.1 0.2 05 1 2 5 10
favours thrombolysis favours anticoagulation
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 4 Catheter-directed thrombolysis versus control
Cutcome: 9 Leg ulceration (intermediate)

Study or subgroup Thrombolysis  Standard anticoagulant Risk Ratio Risk Ratio
niN niN M-H.Fixed, 95% CI M-H.Fixed, 95% CI
Enden 2011 a/an 0/a8 Mot estimable
0.01 0.1 1 10 100
favours thrombolysis favours anticoagulation
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Thrombolysis for acute deep vein thrombosis

Review: Thromhbolysis for acute deep vein thrombosis
Comparison: 4 Catheter-directed thrombolysis versus control
Cutcome: 10 Complete clot lysis (interm ediate)

Study or subgroup Thrombolysis  Standard anticoagulant Rizk Ratio Weight Rizk Ratio
niN niN M-H,Random,95% C| M-H,Random,95% C|
Elsharany 2002 13/18 2i17 —l— 5% 6.14 [1.62, 22.28]
Enden 2011 EB/90 56199 [+ SE5% 1.34 [1.08,1.65]
Total (95% CI) 108 116 e 100.0 % 2.52 [ .52, 12,17 |

Total events: 81 (Thrombolysis), 58 (Standard anticoagulant)
Heterogeneity: Tau® = 1.09; Chi* = 5,62, df =1 (P=0.02); I* =82%
Test for overall effect: 2 = 1.15 (P = 0.25)

Testfor subgroup differences: Not applicable
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 4 Catheter-directed thrombolysis versus contraol
Outcome: 11 Complete clot lysis {late)

Study or subgroup Thrombolysis  Standard anticoagulant Rizk Ratio Rizk Ratio
n/N n/N M-H,Fixed, 95% Cl M -H,Fixed,35% Cl
Enden 2011 (1) [0 G186 T 1.11[0.94,1.33]
0.001 001 041 1 10 100 1000
favours anticoagulation favours thrombolysis

(1) Four patients had inconclusive results and not reported.
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Thrombolysis for acute deep vein thrombosis

Review: Thromhbolysis for acute deep vein thrombosis
Comparison: 4 Catheter-directed thrombolysis versus control
COutcome: 12 Mormal venous function (interm ediate)

Study or subgroup Thrombolysis  Standard anticoagulant Rizk Ratio Weight Rizk Ratio
niN niN M-H,Fixed, 95% CI M-H,Fixed, 95% Cl
Elsharawy 2002 13/18 2117 — 14.2% E.14 [1.62, 23.28]
Enden 2011 29/90 12799 '.- B5.B % 245[1.26.4.42]
Total (95% CI) 108 116 - 100.0 % 2.98 [ .75, 5.08 ]

Total events: 42 (Thrombolysis), 15 (Standard anticoagulant)
Heterogeneity: Chi* = 1.55, df =1 (P = 0.21); I* =35%

Test for overall effect: 2 = 4.01 (P = 0.000060)

Testfor subgroup differences: Not applicable
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Thrombolysis for acute deep vein thrombosis

Fewview: Thrombolysis for acute deep vein thrombosis
Comparisan: 4 Catheter-directed thrombalysis wersus cantral
Outcome: 13 Recurrent VTE fintermediate)

Study ar subgroup Thrombalysis  Standard anticoagulant Rizk Ratio Risk Ratio
niN niM M-H,Fixed, 95% Cl M-H,Fixed, 95% C
Enden 2011 10790 18/99 — 0.61 [0.20,1.25]
0.1 0.1 1 1a 100
favours thrombolysis favours anticoagulation
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Thrombolysis for acute deep vein thrombosis

Review: Thrombolysis for acute deep vein thrombosis
Comparison: 4 Catheter-directed thrombolysis versus control
Cutcome: 14 Recurrent WTE (late)

Study or subgroup Thrombolysis  Standard anticoagulant Risk Ratio Risk Ratio
ni/M ni/M M-H, Fixed. 95% CI M-H.Fixed, 95% CI
Enden 2011 13/87 21789 — 0.63[0.24,1.18]
0.01 0.1 1 10 100
favours thrombolysis favours anticoagulation
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*The risk In the Intervention group (and Its 95% confidence Interval) Is based on the assumed risk In the comparison group and the relative effect of the
Intenvention (and ts 95 C1).

CDT: catheter-directed thrombolysls; CI: Confidence Interval; DVT: deep veln thrombaosks; PTS: post-thrombotic syndrome; RCT: randomised controlled trial RR: Risk
ratio

GRADE Working Group grades of evidence
High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect Is likely to be close to the estimate of the effect, but there Is & possitility that it
Is substantially different

Low quality: Our confidence In the effect estimate Is limited: The true effect may be substantlally different from the estimate of the effect
Very low quality: We have very little confldence In the effect estimate: The true effect Is likely to be substantially different from the estimate of effect

1 Downgraded Dy one level as confidence Intervals are wide around the estimate of the effect

z Downgraded by one level as confidence Intervals wide around the estimate of effect. Studies did not report any bleeding events In standard anticoagulation group
3 Results are from one small study with a small number of events. Downgraded Dy one level



Randomised Clinical Tnal

Early Results of Thrombolysis vs Anticoagulation in

lliofemoral Venous Thrombosis. A Randomised Clinical

Trial Volume 24, Issue 3, September 2002, Pages 209-214

M. Elsharawy® f_E_Elzayat®
European Journal of e
Vascular & Endovascular Surgery

* 35 pts w/ iliofemoral DVT
e CDT w/ AC vs AC alone

* Streptokinase--2-4.5 million units total w/
infusion rate of 100,000 U/HR

* NO bleeding complications
* NO mortality




Randomised Clinical Tnal

Early Results of Thrombolysis vs Anticoagulation in

lliofemoral Venous Thrombosis. A Randomised Clinical

Trial Volume 24, Issue 3, September 2002, Pages 209-214

M. Elsharawys T_E_ Elzayat®
European Journal of e
Vascular & Endovascular Surgery

* At 6 months, patency rate was better in cases
treated with thrombolysis [13/18 (72%) vs
2/17 (12%), p < 0.001]. Venous reflux was
higher in-patients treated with ONLY
anticoagulant [7 patients (41%) vs 2 (11%), p =
0.04]




* NICE 2012

* National Clinical Guideline Centre. VVenous
thromboembolic diseases: the management of
venous thromboembolic diseases and the role
of thrombophilia testing. Clinical Guideline.
Methods, evidence and recommendations.
http://www.nice.org.uk/quidance/cg144/evid
ence/cgl44-venous-thromboembolic-diseases-

full;gu:de/meS’ ( Iagcessed 20 September 2016).




 DUTCH CAVA-trial. Ultrasound accelerated
catheter-directed thrombolysis for primary
iliofemoral deep vein thrombosis (IFDVT)
compared to non-invasive conventional
anticoagulant therapy alone: a Dutch
randomized controlled multicenter clinical
trial.
https://clinicaltrials.gov/ct2/show/NCT009706
19 (accessed 11 June 2015).
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Antithrombotic Therapy for VTE Disease : CHEST Guideline
and Expert Panel Report
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e Zhang X, Ren Q, Jiang X, Sun J, Gong J, Tang B,
et al. A prospective randomized trial of
catheter-directed thrombolysis with additional
balloon dilatation for iliofemoral deep venous
thrombosis: a single-center experience.

Cardiovascular and Interventional Radiology
2014,;37(4):958-68




Patra S. Catheter directed thrombolysis along
with mechanical thromboaspiration versus
anticoagulation alone in the management of
lower limb deep venous thrombosis - a
comparative study. Journal of American
College Cardiology 2014,64(16 Suppl 1):C203

{
Tl



e CakirV, Gulcu A, Akay E, Capar AE, Gencpinar
T, Kucuk B, et al. Use of percutaneous
aspiration thrombectomy vs. anticoagulation
therapy to treat acute iliofemoral venous
thrombosis: 1-year follow-up results of a
randomised, clinical trial. Cardiovascular and
Interventional Radiology 2014,;37(4):969-76
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Bashir R. Comparative outcomes of catheter-
directed thrombolysis plus anticoagulation vs
anticoagulation alone to treat lower-extremity
proximal deep vein thrombosis. JAMA Internal
Medicine 2014,;174(9):1494-501.
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e Sharifi M, Bay C, Mehdipour M, Sharifi J.
Thrombus obliteration by rapid percutaneous
endovenous intervention in deep venous
occlusion (TORPEDO) trial: Midterm results.
Journal of Endovascular Therapy 2012;2:273-
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