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French multicentric randomized clinical trial comparing MISAGO® vs. ZILVER®
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- Investigator initiated study

- RCT and multicenter (1:1)

- Rigorous data collection process, 
independent

- Adjudication by:
- Duplex ultrasound core laboratory

- Clinical events committee

- Data safety monitoring board

- Follow-up includes
- 1, 6, 12, and 24-month clinical assessment

- 1, 12 and 24-month stent x-ray

- Monitoring with 100% source data 
verification

BATTLE trial protocol
Sponsor Nantes University Hospital - BATTLE ClinicalTrials.gov number, NCT02004951

Gouëffic, Trials,  2014



Study devices

- Self expendable nitinol stent with a 
polymer-free paclitaxel coating

- Over-the-wire system

ZILVER® PTX®

- Bare nitinol stent
- Moderate radial force

- RX system 

MISAGO®



BATTLE objective

To demonstrate the clinical superiority of primary stenting using Zilver® 
PTX® stent system versus bare metal self-expandable stenting (MISAGO®, 
TERUMO) in the treatment of intermediate length femoropopliteal lesions 
in patients with symptomatic peripheral arterial disease (Rutherford 2-5).

BATTLE primary endpoint

Freedom from in-stent restenosis @ 1 year

Defined by restenosis of >50% and by a peak systolic velocity index >2.4 at the target 
lesion. Assessment by an independent core laboratory (thromboses were excluded)

We calculated that a sample of 186 patients (10% dropout included) , randomly assigned 
in a 1:1 ratio, with an 80% power at a 2 sided alpha level of 0.05.



Main inclusion criteria

- Rutherford stages 2-5

- De novo atherosclerotic lesions 
(stenosis and/or occlusion) of the 
SFA, the proximal popliteal artery 

(P1), or both

- Target lesion has a length ≥2-cm 
and ≤14-cm

- RVD 4 to 7-mm

Main exclusion criteria

- Asymptomatic lesion

- Restenosis

- No atheromatous disease

Key eligible criteria



*ITTm: modified intention-to-treat analysis on the primary endpoint was performed to include only patients who had undergone
randomization and met the major inclusion criteria.

**6 patients were lost of FU at 1-year.

BATTLE flow chart

186 were included - 5 not randomized
(from February 2014 to September 2018)

181 underwent randomization

ZILVER PTX (90)
85 underwent assigned intervention  

MISAGO (91)
84 underwent assigned  intervention

83 completed 
12-month follow-up

80 completed
12-month follow-up

76 completed 
24-month follow-up

68 completed
24-month follow-up



Baseline clinical characterisctics

MISAGO® 
(n= 85)

ZILVER® PTX® 
(n=86)

Age (y) 68±12 71±12

Sex♂, n (%) 62 (73) 62 (72)

Smoking, n (%) 28 (33) 20 (23)

Hypertension, n (%) 52 (61) 59 (69)

Diabetes mellitus, n 
(%)

22 (26) 41 (48)

Dyslipidemia, n (%) 61 (73) 55 (65)

Renal failure, n (%) 6 (7) 8 (9)

CAD, n (%) 34 (40) 27 (31)

Statines, n (%) 66 (78) 67 (78)

Antiplatelet drug, n (%) 78 (92) 80 (93)

ACE inhibitors, n (%) 32(38) 22 (26)

Intermittent claudication: 

MISAGO®: 82% / ZILVER® PTX®: 79%



Baseline lesions characteristics

MISAGO® 
(n= 85)

ZILVER® PTX® (n=86)

Mean treated lesion length (cm) 7.6 ± 4.1 6.9 ± 3.5

Reference vessel diameter (mm) 5.8 ± 0.5 5.8 ± 0.6

# of patent run-off vessel
1, n (%)

2 or 3, n(%)
13 (15)
72 (85)

11 (13)
75 (87)



Procedural characteristics

Technical success defined as achievement of a final residual diameter stenosis of <30% on the procedural completion angiogram

MISAGO®
(n= 85)

ZILVER® PTX®
(n=86)

P-value

Pre-dilatation performed, n (%) 70 (83) 69 (80) 0.60

Number of implanted stents, n
1, n( %)
2, n( %)
3, n( %)

Stents localisation
Proximal SFA, n

Mid SFA, n
Distal SFA, n

P1, n

102
68 (80)
17 (20)

0 (0)

14
55
44
15

117
57 (66)
27 (31)

2(2)

10
56
46
11

0.07

-

Mean stent length (per stent)(mm)
Mean stent length (per patient)(mm)

Diameter 4/5/6/7/8, n

91±40 (40-120)
90.3±38.1 (40-150)

0/1/75/23/3

72±40 (40-100)
71.2±22.2 (40-105)

1/0/87/27/0

-
<0.001

-

Post dilatation performed, n( %) 73 (86) 79 (92) 0.14

Technical success, n( %) [1] 85 (100) 86 (100) -



Freedom from in-stent restenosis* @ 12 months
(primary endpoint) (Kaplan Meier estimates)

*Defined by restenosis of >50% and by a peak systolic velocity index >2.4 at the target 
lesion. Assessment by an independent core laboratory (thromboses were excluded)

@ 12 months:

MISAGO®: 85.7%

ZILVER® PTX®: 90.3%

P=0.36

@ 24 months:

MISAGO®: 80.9%

ZILVER® PTX®: 85.8%

P=0.64



BATTLE trial
Safety outcomes through 2-years (Kaplan Meier estimates)

1- Major adverse clinical events (MACEs) at 12 post-procedure defined as MACEs including all deaths
and major amputation; 2- Limb salvage defined as freedom from major ipsilateral amputations (above
the ankle)  at 12 months postprocedure

MISAGO® 
(n= 85)

ZILVER® PTX® 
(n=86)

HR 

[95% CI] p

MACEs, n (%) [1] 7 (6.4) 1 (1.2)
7.3 

[0.9–59.3]
0.06

All-cause Death, n (%) 7 (6.4) 1 (1.2)
7.3 

[0.9–59.3]
0.06

Major amputation, n (%)[2] 0 0 - -

Device- or Procedure-related 
Death, n (%)

0 0 - -



Causes of death

Misago® group (n=7):

- pulmonary cancer (n=3)

- sepsis (n=2)

- trauma (n=1)

- multi-system organ failure (n=1) 

Zilver® PTX® group (n=1):

haemorrhagic shock (n=1)



Clinical outcomes

Symptomatology, based on Rutherford status, was improved for both groups at one year 
but with a difference observed between them at 2 years



In-stent thrombosis (Kaplan Meier estimates)

@ 12 months:

MISAGO®: 3.8%

ZILVER® PTX®: 6.1%

P=0.75

@ 24 months:

MISAGO®: 6.7%

ZILVER® PTX®: 8.6%

P=0.75



Patency* (Kaplan Meier estimates)

* Primary patency is defined as patency without any percutaneous or surgical intervention in the 
treated segment or adjacent areas

@ 12 months:

MISAGO®: 84.8%

ZILVER® PTX®: 85.1%

P=0.62

@ 24 months:

MISAGO®: 74.6%

ZILVER® PTX®: 78.8%

P=0.62



Target lesion revascularisation*(Kaplan estimates)

*Target lesion revascularization (TLR) expresses the frequency of the need for repeated procedures
(endovascular or surgical) due to a problem arising from the stent (1 cm proximally and distally to 

include edge phenomena) in surviving patients with preserved limb.

@ 12 months:

MISAGO®: 8.7%

ZILVER® PTX®: 8.4%

P=0.69

@ 24 months:

MISAGO®: 14.4%

ZILVER® PTX®: 12.4%

P=0.69



Hemodynamic outcomes

The resting ABI was significantly improved at one year compared with baseline in 
both groups (Misago®: 0.71±0.21 versus 0.96±0.19; Zilver® PTX®: 0.68±0.18 versus 

0.92±0.19) without any difference between the groups at one year (p=0.33) 



Take home message

- In BATTLE trial, Zilver® PTX® (COOK) polymer-free 
paclitaxel eluting stent failed to show superiority in 
comparison to MISAGO® (TERUMO), a bare metal
stent, in term of ISR @ 1 year.

- Outcomes are sustained at 2-years

- Advantages of drug eluting therapy in comparison to 
bare metal stent is still required to define the strategy
for the treatment of intermediate length 
femoropopliteal lesions. 
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