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PROTOCOL SYROPSIE

L)
Product Name Activase (Recombinant Tissue Plasminogen Activator, rt-PA} | ProtocoIDate:Decemberz, vy OS.

Tit'e: Acute Venous Thrombosis: Thrombus Removal with Adjunctive Catheter-Directed Thrombolysis (the ATTRACT Trial)

Investigator/Sponsor: Suresh Vedantham, fv1.D. institution: Washington University in SL Louis

Primary Determine if the initial adjunctive use of Pharmacomechanical Catheter-Directed Thrombolysis (PCDT)
in symptomatic patients with acute proximal deep vein thrombosis (DVT) reduces the occurrence of the Post-Thrombotic
Syndrome (PTS) over 24 months follow-up"

Secondary Objectives: 1) Compare resolution of acute DVT symptoms; venous disease-specific and general quality of life
(QOL); safety; and cost-effectiveness betvveen the two treatment arms: 2) ldentify pre-treatment predictors of heightened
therapeutic response to PCDT via correlation of PTS scores and QOL change scores with demographical variables, DVT
risk factors symptom duration and anatomic thrombus extent- and 3) Determine if PTS scores and QOL change scores are *,
correlated with post-treatment thrombus burden. recurrent DVT, and valvular reflux.

Number of Patients: 692 |

DVT over a period of up to 24 hours, Three methods of initial rt-PA delivery will be used: 1) Trellis-8 Peripheral Infusion

Arm Treatment: PCDT with intrathrombus delivery of rt-PA {maximum allovvable total dose 35 mg) into the

System - maximum first-session rt-PA dose 25 mg; 2) AngloJet Rheolytic Thrombectomy System - maximum first-session
rt-PA dose 25 mg; or 3) Catheter-directed rt-PA infusion for up to 24 hours at 0.01 mg/kg/hr (maximum 1.0 mg/hr) via a
multisidehole infusion catheter. Before and after PCDT, patients \'Viii receive standard DVT therapy as in the Control Arm

Control Arm Treatment; Initial anticoagulant therapy with unfractionated heparin, enoxaparin, dalteparin, or tinzaparin, for at
least 5 days, overlapped with longterm oral warfarin (target INR 2.0 - 3.0). Elastic compression stockings will be prescribed

Inclusion Criterion: Symptomatic proximal OVT involving the iliac, common femoral, and/or femoral vein.

Exclusion Criteria: Active bleeding; bleeding diathesis including INR > 1.6 or platelets < 100,000/ml; severe liver
dysfunction: recent (< 3 months) internal eye surgery, Gl bleeding, or hemorrhagic retinopathy; history of stroke or
intracranial lesion; recent (< 10 days) surgery, CPR, trauma, obstetrical delivery, cataract surgery, or other major invasive
procedure; pregnancy; active cancer except for non-melanoma primary skin cancers; massive pulmonary embolism; acute
limb threat from DVT; hemoglobin < 9.0 g/dl; age < 16 years or > 70 years; severe hypertension; allergy to heparin, rt-PA, or
iodinated contrast; life-expectancy < 2 years: chronic non-ambulatory status; moderate (diabetics) or severe (non-diabetics)
renal impairment; index DVT symptom duration > 14 days; established PTS or previous symptomatic DVT within the last 2
years inthe Jpsilateral leg; recent (< 1 month) symptomatic contralateral OVT; IVC filter with associated thrombus; DVT
extending >3 cm into the IVC; recent (< 7 days) use of thienopyridine antiplatelet drugs; inability to tolerate the PCDT
procedure, provide informed consent, or comply with study assessments (e.g. due to cognitive impairment).

Design: NIH-funded, Phase !ll, multicenter, randomized, open-label, assessor-blind, parallel two-arm, controlled clinical trial.

=

Primary Efficacy Outcome: Cumulative incidence of PTS within 24 months after randomization (Villalta PTS Scale).

Secondary Efficacy Outcomes: Severity of PTS (Villalta PTS Scale, CEAP Clinical Class, Venous Clinical Severity Score);
disease-specific (VEINES-QOL/Sym measure) and general (SF-36" Version 2) QOL! resolution of presenting DVT symptoms
{Likert Scale, calf circumference measurements, Villalta PTS Scale); prevalence of valvular reflux and residual thrombus at 1
year (Duplex ultrasound); degree of clot !ysis with PCDT (venography, Experimental Arm only); and costeffectiveness.

Safety Endpoints: Major bleeding, symptomatic pulmonary embolism, recurrent venous thromboembolism, and death.

Data Analysis: The Ontario Clinical Oncology Group's Clinical Trials Methodology Group at McMaster University in
Hamilton, Ontario (Canada) wllJ be the Data Coordinating Center for the study. The primary data analysis will be an intent-to-
treat comparison of the cumulative incidence of PTS within the 24 months after randomization. A Fisher's exact test wiH be
used, testing will be two-sided, and a p value of 0.05 will be considered significant.

Trial Duration; 54 months Start Date: February 2009 , Stop Date: March 2013 Publication: Expected 2013 ;|
| '
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1 INTRODUCTION AND BACKGROUND

1,1 Disease Bai kground: Impac' ofthe Post-Thrombotic :::iivliloroml e (PTS)

The Post-Thrombotic Syndrome (PTS) is a frequent (25-50%) complication of proximal lower
extremity deep vein thrombosis (DVT) (1-5), The clinical manifestations of PTS, which include
chronic limb swelling, pain, heaviness/fatigue, pruritus, paresthesias, venous claudication, stasis
dermatitis, and/or skin ulceration, cause major hardsh'lp to affected patients (6), The physical
limitations of patients with PTS are comparable to those of patients with other severe chronic
medical conditions - many patients are disabled, unable to work, and/or unable to perform
household duties (7-9), As a result, PTS causes major impairment of quality of life (QOL) -
patients with PTS have poorer physical functioning, social functioning, general health, and
health perceptions; and more severe role limitations (7,10-12). Furthermore, PTS has been
estimated to cause 2 12% of the new U,S. cases of chronic venous disease (>150,000 patients.
direct medical cost $261 million) and venous ulcer (>20,000 patients, direct medical cost $153
million) that occur yearly (13), Ina recent study of DVT complications following hip replacement
surgery, the per-patient cost of severe PTS was $3817 in the first year and $1677 in subsequent
years (14). As venous ulcers recur frequently and are estimated to cause 2 million workdays to
be lost yearly, leading to substantial indirect.costs, these figures probably underestimate the
total economic burden imposed by PTS upon the U.S. healthcare system (15-18), Hence, the

disease burden of PTS is of major importance to DVT patients and society at large,

1,2 Importance of Rapid Thrombus Clearance in Reducing the Risk of Developing PTS

1,2.1 Pathogenesis of PTS

The continued presence of thrombus within the deep venous system during the initial weeks
and months after a DVT episode is believed to lead to PTS by two pathways: First, residual
thrombus physically blocks venous blood flow (obstruction), Second, thrombosis leads to
valvular reflux (backwards flow) in the thrornbosed deep veins (via an inflammatory reaction
which damages the venous valves), and in uninvolved distal deep veins and superficial
collaterals (due to compensatory dilatation which separates the valve leaflets) (19,20). The
presence of obstruction and/or valvular reflux produces elevated venous pressures when the
patient walks or stands upright ("ambulatory venous hypertension") and leads to edema, tissue
hypoxia and injury, progressive calf pump dysfunction, subcutaneous fibrosis, and skin

ulceration (21-26). It is therefore logical that rapid elimination of venous thrombus and
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restoration of unobstructed venous flow (i.e., an "open vein") should prevent valvular reflux,

venous obstruction, and ambulatory venous hypertension, and thereby prevent clinical PTS.
1.2.2 Sp,ontarmcms Thrombus Clearance and oevel00 of

Proof-of-concept for this "Open Vein Hypothesis" is provided by several studies of DVT patients
treated with standard anticoagulant therapy: (A) Ina 1993 Duplex ultrasound study of 113 acute
DVT patients, Meissner et al found that venous segments that developed valvular reflux had
longer (2.3 - 7.3 times) endogenous clot clearance times than segments that did not (p < 0.04)
(27). (B) In 1995, Meissner et al found that valvular reflux developed much less frequently in
veins that remained free from DVT propagation or re-thrombosis (26-35% vs 61-80%, p < 0.005,
n — 204) (28). (C) In a 2001 study by O'Shaughnessy et al, valvular reflux developed much less
frequently in vein segments showing rapid clot clearance (15% vs 70%, n = 63) (29). (D) In
2004, Prandoni et al found that PTS developed more frequently in proximal DVT patients who
had residual venous thrombus or popliteal valvular reflux at 6-month follow-up (n = 180, 47% vs
23%, p < 0.01) (26). Hence, even in DVT patients treated with standard medical anticoagulant

therapy alone, rapid clot clearance correlates with a reduced risk of developing PTS,

1.3 Limitations of Standard DVT Therapy

Standard medical therapy for proximal DVT patients consists of the use of anticoagulant drugs
(30), Typically, initial treatment with heparin (subcutaneous injections of a low molecular weight
heparin (LMWH) or intravenous administration of unfractionated heparin (UFH)) is given for 5
days, overlapped with oral warfarin (a Vitamin K antagonist) which is continued for at least 3

months. This form of therapy is highly effective in preventing pulmonary embolism (PE).

However, anticoagulant drugs do not actively eliminate thrombus, Instead, they rely upon the
body's endogenous fibrinolytic system to clear thrombus but this process has major limitations:
a) it can be overridden by a patient's underlying tendency toward DVT propagation or
recurrence (1,3,26,28); and b) the process is often incomplete or too slow to prevent permanent
valvular damage from occurring (27,29). As a consequence, PTS occurs frequently (25-50%) in
anticoagulated DVT patients (1-5). Although daily use of elastic compression stockings (ECS)
reduced PTS rates in three European single-center trials (3,4,31), PTS still occurred in 25-46%
of patients who received both anticoagulation and ECS in these studies. Hence, even optimal

standard DVT therapy does not prevent PTS in a large proportion of cases.
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1A Ability of Systemic DVT Thrombolysis Using Sllepto>imise to Reduce PTS

Sve<tc>1111n DVT thrombolysis refers to venous thrombus dissolution using afibrinolylic drug
administered via an intravenous line distant from the affected limb. Systemic DVT thrombolysis
using streptokinase, afirst-generation fibrinolytic drug, was evaluated in a number of
randomized trials (32). Overall, > 50% clot lysis (by quantitative analysis of venograms) was
achieved more frequently in patients treated with streptokinase than in patients treated with
heparin alone (62% vs 17%, p < 0.0001) in these studies. In 1979, Elliot et al found that PTS
developed less frequently in acute DVT patients treated with streptokinase compared with
heparin alone after a mean of 19 months follow-up (35% vs 92%, n =51) (33). In 1982, Arnesen
et al found that venographic obstruction (56% vs 100%) and PTS (24% vs 67%) were less
frequent in patients treated with streptokinase compared with anticoagulation alone at a mean of
65 years follow-up (p <0.01, n = 42) (34). However, bleeding complications were much more
frequent in patients treated with streptokinase. For this reason, although streptokinase did
receive FDA approval for DVT, a NIH Consensus Panel later recommended against its use.
Still, the streptokinase trials provide important proof-of-concept support for the ability of

fibrinolytic therapy to eliminate venous thrombus and prevent PTS in acute proximal DVT.

1.5 Recombinant Tissue Plasminogen Activator (rt-PA) for Systemic DVT Thrombolysis

1.5.1 Background of rt-PA

Activase® (rt-PA, Alteplase, the Study Drug) is a tissue plasminogen activator produced by
recombinant DNA technology, It is a sterile, purified glycoprotein of 527 amino acids, and is
synthesized using the complementary DNA (cDNA) for natural human tissue-type plasminogen
activator obtained from a human melanoma cell line. The manufacturing process involves
secretion of the enzyme alteplase into the culture medium by an established mammalian cell
line (Chinese Hamster Ovary cells) into which the cDNA for alteplase has been genetically
inserted. Fermentation is carried out in a nutrient medium containing the antibiotic gentamicin
sulfate, 100 mg/L The presence of the antibiotic is not detectable in the final product Activase®
is commercially available as a lyophilized powder for reconstitution in 2-mg, 50-mg, and 100-mg
vials. Inthis study, the 50-mg Activase® vials will be used. Activase® is indicated for use in

acute myocardial infarction, acute non-hemorrhagic stroke, and acute massive PE in adults.
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OBVT Thrombolysis with rt-PA

rt-PA is a thrombolytic drug that has the property of fibrin-enhanced conversion of plasminogen
to plasmin, an active Iytic enzyme which degrades fibrin to soluble peptides, rt-PA produces
limited conversion of plasminogen in the absence of fibrin and is therefore believed to
preferentially bind to thrombus-adherent fibrin, Theoretical advantages of rt-PA over previous
thrombolytic drugs are its relatively short half-life and lack of allergenicity, The ability of
systemically-administered rt-PA to lyse human DVT is supported by the following indirect (A)
and direct (B and C) evidence: The established ability of rt-PA to lyse human PE, which
represents migrated DVT (35-41); Ina 1990 study of 59 proximal DVT patients, Turpie et al
found that a 4-hour systemic rt-PA infusion (0.5 mg/kg) achieved <: 50% clot lysis more often
than heparin alone (58% versus 0%, p = 0,002), with a trend towards reduced PTS in patients
who had ::: 50% clot lysis (25% vs 56%, p — 0,07) (42), (Cj In a 1990 multicenter randomized
trial of 64 proximal DVT patients, Goldhaber et al found > 50% clot lysis to be more frequent in
patients treated with rt-PA (0,05 mg/kg/hr infused for up to 24 hours, maximum dose 150 mg)
than in patients treated with heparin alone (29% vs 0%, p = 0,04) (43), In this study, > 50% clot
lysis was far more frequent in patients with non-occlusive thrombi rather than occlusive thrombi
(59% vs 14%, p < 0,005), supporting the concept that inadequate access of rt-PA to its target
sites within the thrombus may have contributed to its limited effectiveness (44), These studies
showed that rt-PA is biologically active in lysing human DVT but also strongly suggest that the
systemic administration route may not reliably achieve a therapeutic rt-PA concentration at its

target sites within the thrombus, resulting in only modest (29-58%) clot removal efficacy,

15.3 Bleeding Complications with Systemically-Admi nistered rt-PA

The bleeding complications observed in studies of systemic rt-PA infusion for the treatment of
venous thromboembolism (VTE) are summarized here: (A) Inthe two randomized controlled
trials of rt-PA infusion for proximal DVT noted in the preceding section (n — 123), there was one
non-fatal intracranial bleed (42,43), Two patients had extracranial bleeding (one subcutaneous
ecchymosis and one hemarthrosis which occurred 10 days after hip surgery). (B) In a study of
47 patients with PE who were treated with intravenous rt-PA infusion (50 mg over 2 hours),
there were two non-fatal major bleeds: one hemopericardium in a patient who had undergone
coronary bypass surgery 8 days before, and one bleed from a pelvic tumor which required
surgical therapy (35,36), (C) In a randomized controlled trial, 45 patients with acute PE were

randomized to receive intravenous infusion of either rt-PA (100 mg as a continuous infusion

e
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over 2 hours) or urokinase (2000 units/Ib/hr bolus followed by 2000 units/Ib/hr for 24 hours), Of
the 22 patients receiving there were no intracranial bleeds but five patients required
transfusions for bleeding (37), Ina 1988 pilot trial, 34 patients with massive PE were
randomized to receive rt-PA at 50 mg over 2 hours by either intravenous infusion or pulmonary
arterial infusion, There were four major non-fatal bleeds, all in patients who had undergone
recent surgery (45), In a multicenter randomized controlled trial, 87 patients with PE were
randomized to receive intravenous infusion of either rt-PA (100 mg over 2 hours) or urokinase
(intravenous infusion of 3 million units over 2 hours with the first 1 million units given over 10
minutes). Of the 44 patients receiving rt-PA there were two intracranial bleeds (one fatal) (38),
In a multicenter randomized controlled trial, 87 patients with PE received rt-PA infusions at
either 0,6 mg/kg over 15 minutes (maximum 50 mg) or 100 mg over 2 hours (40), There were
14 major bleeding complications, including two fatal bleeds in the 15-minute infusion group (one
intracranial bleed and one hemopericardium) and none in the 2-hour infusion group, (G) Intwo
studies evaluating risk factors for bleeding with rt-PA infusions for PE, advanced age and
severe hypertension were associated with increased bleeding complications (46,47), (H) Ina
2002 multicenter randomized trial of patients with submassive PE who received intravenous rt-
PA infusion (100 mg over 2 hours) + heparin or heparin alone, there were no intracranial or fatal
bleeds in the 118 rt-PA recipients (41), Together, these studies show that systemic rt-PA

infusions are associated with a small but significant risk of serious bleeding in VTE patients,

16 Catheter-Directed Inlralhrombus Thrombolysis (CDT) for DVT

Catheter-directed intrathrombus thrombolysis (CDT) refers to thrombus removal by
administration of a fibrinolytic drug directly into the deep vein thrombus via a device/catheter
which is embedded within the thrombus using imaging guidance (48), CDT is provided as an
adjunct to standard anticoagulant therapy during the initial treatment of acute proximal DVT,
CDT is a minimally-invasive procedure that is performed with the patient under conscious
sedation, Unlike anticoagulant therapy, CDT provides rapid thrombus removal and restoration of
unobstructed deep venous flow in > 80% of patients with acute proximal DVT and is therefore
expected to prevent valvular reflux, venous obstruction, and PTS (49), Unlike surgical venous
thrombectomy, CDT does not require general anesthesia, open surgery, or a prolonged
recovery period, CDT should be more effective than systemic DVT thrombolysis since it delivers
the fibrinolytic drug directly into the thrombus and thereby achieves higher local drug
concentrations (50), By increasing Iytic efficacy, CDT is expected to enable successful DVT

therapy with a lower dose of the fibrinolytic drug, which should reduce bleeding complications,
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1.6.1 CDT $Studies inProximal DVT Using Streptokinaseand Urokinase

The ability of CDT to rapidly remove venous thrombus and prevent PTS in proximal DVT
patients is supported by several studies, but each had significant methodological limitations:

in a multicenter registry of 473 DVT patients who received CDT using urokinase (mean 7.8
million units), " 50% clot lysis was observed in 83% of patients and was more frequent in
patients with acute DVT (87% versus 68% for chronic DVT, p < 0.01) or first-episode DVT (86%
versus 74% for recurrent DVT, p < 0.003) (49). Successful clot lysis was equally frequent in
patients with acute iliofemoral DVT versus acute isolated femoropopliteal DVT. In a follow-up
study, Comerota et al analyzed data from 68 CDT-treated acute iliofemoral DVT patients in this
registry and found that they had fewer PTS symptoms (p = 0.006), better physical functioning (p
= 0.046), less stigma of chronic venous insufficiency (p = 0.033), and less health distress (p —
0.022) at a mean follow-up of 16 months than 30 patients who were treated with anticoagulation
alone (51). However, these studies were not randomized trials and the quality of life comparison
was limited by marked age differences inthe two cohorts. (B) In 2001, AbuRahma et al
described a prospective study in which 51 acute iliofemoral DVT patients were permitted to
choose to receive adjunctive CDT (with urokinase or rt-PA) + anticoagulation or anticoagulation
alone. The patients treated with CDT had more frequent venous patency at 6 months (83%
versus 24%, P < 0.0001) and absence of symptoms at 5 years (78% versus 30%, p = 0.0015)
(52). However, this study was limited by non-randomized design, performance in a single
center, and small sample size. (C) In 2002, Elsharawy et al described a single-center Egyptian
randomized trial comparing adjunctive CDT (with streptokinase) versus anticoagulation alone in
35 patients with acute iliofemoral DVT. At 6 months, patients treated with CDT had a higher rate
of normal venous function (72% versus 12%, p < 0,001) and less valvular reflux (11% versus
41%, p = 0.04) as assessed by Duplex ultrasound, photophlethysmography, and air
plethysmography (53). However, this study was limited by small sample size and performance

in a single center, and did not evaluate clinically-meaningful outcomes such as PTS and QOL.
1.6.2 Early CDT Studies with Recombinant t-PA

Observational studies have described the use of rt-PA, given by catheter-directed intrathrombus
infusion, to successfully lyse proximal DVT (54-59). In early experiences, weight-based or non-
weight-based rt-PA infusion regimens of 2-5 mg/hr were used. However, anecdotal reports from
physicians using these rt-PA regimens suggested that bleeding complications were more frequent

compared with the previous urokinase experience. In an early study in which intrathrombus rt-PA
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was administered to 24 proximal DVT patients al 3 mg/hr, major bleeding was observed in 25% of
patients (54). In a study of 35 patients who received intrathrombus rt-PA infusions at up to 0.04
mg/kg/hr for peripheral arterial occlusions, major bleeding requiring transfusion occurred in 22% of
patients (60). In a 653-patient registry of patients treated with intralhrombus rt-PA infusions for
arterial and venous thrombolysis, the rates of major (22%) and intracranial (2.8%) bleeding were
substantial (55). For these reasons, an Advisory Panel convened by the Society of Interventional

Radiology (SIR) recommended against the use of rt-PA infusions exceeding 2 mg/hr (61,62).

1.6.3 CDT Studies with "Low-Dose" Recombinant t-PA

The use of "low-dose' (:C 2 mg/hr) intrathrombus rt-PA infusions to treat proximal DVT has been
described in several studies: (A) Ina 2001 study by Shortell et al, low-dose rt-PA infusions (2
mg/hr with a maximum dose of 100 mg) via CDT provided > 50% clot lysis as often (77% versus
81%, p = NS) and faster (30 hours versus 43 hours) than urokinase (240,000 units/hr for 4 hours
then 120,000 units/hr) in acute DVT patients (n = 31) (56). (B) In 2003, Sugimoto et al found that
catheter-directed infusions of low-dose rt-PA (1 mg/hr) and urokinase (120,000 units/hr) had equal
efficacy (2 50% clot lysis in 88% versus 83%) and safety (major bleeds 4% in both groups) for
treatment of DVT (n = 54) (57). rt-PA infusions were faster (24 hours versus 33 hours, p = 0.011)
and less costly ($418 versus $6032, p < 0.0001). (C) In 2004, Grunwald et al found rates of clot
lysis (97% for rt-PA) and complications (3% for rt-PA) to be comparable for rt-PA (0.5 - 1.0
mg/hr), urokinase (mean dose 113,000 units/hr), and reteplase (0.5 — 1.0 unit/hr) in a non-
randomized study of 82 DVT patients (58). Drug costs were lower for rt-PA ($488) than reteplase
($1787) or urokinase ($6577) (p < 0.05). Based upon these studies, the SIR subsequently
recommended rt-PA dosing of 0.5 — 1.0 mg/hr in its 2006 quality improvement guidelines for
endovascular DVT interventions (63). (D) In 2008, Kim et al reported the use of intrathrombus rt-
PA infusions to treat 178 patients with DVT (59). Successful (> 50%) clot lysis was observed in
92% of treated limbs, with major bleeding in 4% of patients. Bleeding complications were more
common in patients ;;, 70 years of age. Notably, there was no intracranial or fatal bleeding in these
four studies. Hence, low-dose rt-PA infusions via CDT have been reasonably safe and have

produced clot lysis at rates (81-g7%) that have far exceeded those of systemic rt-PA delivery.

1.6.4 Limitations of Early CDT Methods

The above studies support rt-PA's ability to remove acute venous thrombus, resulting in CDT's

acceptance as a "salvage" treatment for a small minority of patients with particularly severe DVT
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manifestations. However, these studies also illustrate why the routine first-line use of CDT in
proximal DVT is controversial. Inthe above studies, monitoring of the prolonged (30-48 hours)
infusions needed to achieve clot lysis required intensive care unit (ICU) stays of 1-3 days -the
use of these precious hospital resources is a major barrier to routine use of CDT. Also, it has been
hypothesized that the prolonged systemic exposure to rt-PA delivered via traditional CDT may
have increased the risk of bleeding (11% in the urokinase registry, 2-5% in studies of low-
dose rt-PA), including the rare catastrophic bleeding events (49). Given the absence of a
multicenter randomized trial proving that CDT provides a long-term health benefit by preventing
CDT is not recommended for routine treatment of proximal DVT (30). These concerns have

prompted the development of methods to minimize systemic exposure to rt-PA during CDT.

1.6.5 Contemporary Performance of CDT

In current practice, most endovascular physi(lans utilize catheter-based percutaneous mechanical
thrombectomy (PMT) devices to deliver and/or optimally disperse the fibrinolyiic drug within the
clot. These Pharmacomechanical CDT (PCDT) methods appear to accelerate clot lysis and
reduce the rt-PA dose compared with earlier CDT methods, and are therefore believed to optimize
safety and efficiency. Recently, PCDT using the Trellis Peripheral Infusion System (Bacchus
Vascular, Santa Clara, CA) and the Angiojet Rheolyiic Thrombectomy System (Possis Medical,
Minneapolis, MN) has been shown to enable single-session DVT treatment without the need for
prolonged infusions or ICU admission. While there are no randomized trials, the Table below lists

recent case series and cohort studies in which single-session PCDT was used for proximal DVT:

Study ;;:50% Clot Lysis Device Single-Session  Major Bleeds
Kasirajan 2003 (64) 75% Trellis 85% 0%
Spencer 2003 (65) 95% Trellis 50% 5%
McNamara 2003 (66) 100% Trellis 100% 0%
Bush 2004 (67) 74% Angiolet 65% Qdlo
Lin 2006 (68) 81% Angiojet 75% 4%
Cynamon 2006 (69) 100% Angiolet 79% 87
Garcia 2007 (70) 82% AngioJet 57% 3%
O'Sullivan 2007 (71) 96% Trellis 100% QO/o
Hilleman 2008 (72) 93% Trellis 80% 0%
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Regarding costs, Lin et al found PCDT to reduce ICU stay (0.6 days vs 2.4 days, p < 0.04) and
hospital costs ($47,742 vs $85,301 per patient, p < 0.01) compared to stand-alone CDT (68).
Hilleman et al found reduced drug/device costs ($3697 vs $5473, p " 0.03) for Trellis PCDT in a

comparison of dat