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VEMOGRAM = IWUS FOR DIAGNOSING ILAC VEIN OBSTRUCTION

N=100, C4-C6 clinical class; undergoing IVC-iliac-common
femoral venography with intent to treat obstructive lesions

m Prospective, multi-
center, single-arm

Perform venogram

m 14 Sites:
US (n=11)

cwope (=3

m 100 patients:
Index procedure
complete

CEAP 4-5, n=50;
CEAP 6, n=50

m Follow-up visits:
1 month and
6 months

Perform post-Tx venogram and post-Tx IVUS

1m follow-up
VCSS, DUS

6m follow-up
VCSS, DUS
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As previously reported:
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VEMOGRAM = IWUS FOR DIAGNOSING ILAC VEIN OBSTRUCTION

As previously reported:

1. Prospectively compare multiplanar venography
vs.Intravascular Ultrasound (IVUS) for diagnosing
treatable iliac/common femoral vein obstruction (ICFVO)

2. Prosoeciiyalyc g
traztrnent ousad on rmnulil venograony vs, 1Y US

Off0zre cJJrJJ EJJ cdecision malking ragarding

Tod2ay's Discussios):
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As previously reported:

Jy cornozra multiolanzr var 10Z 121051y
dlar Ultrasound ( VUS) tor dizignosing
ole ] ]zJ /r ornmor) fmoral vain oosiruction (1ICFYO)

2. Prospectively compare clinical decision making regarding
treatment based on multiplanar venography vs. IVUS

Todzy's Discussiorn:
3. Assessine oresarce and signifcarnc 21530¢]zt] O3
gztWaRr Venogriony erJ ) Hndings and symotors)
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As oraviously reoorizd:
1. PEL Jy cornozre multiolanzr venograony
i dlzir Ultrasousd ( VUS) for diz JJrJgs]fJg
ole ]J]EJ /romrr jor) farnoral vels oo:rr'Jct]orJ (ICFVO)

2. Prosy

citjvaly cormozire clinic cision making regarding
trazirnent vusad on rmulkl venograony vs, 1Y US

Today’s Discussion:
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VEMOGRAM = IWUS FOR DIAGNOSING ILAC VEIN OBSTRUCTION

goriad:

Usly re

Jy cornozre multiolanzr venogra o1y
dlar Ultrasou fJfJ( VUS) tor dizignosing
2tz 02 ] ]zJ /r ornmor) fmoral vain oosiruction (1ICFYO)

cision making regarding
venograony vs, 1VYUS

Today’s Discussion:

3. Assess the presence and significance of associations
between venography and IVUS findings and symptom
resolution.
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VEMOGRAM = IWUS FOR DIAGNOSING ILAC VEIN OBSTRUCTION

mVenogram Standardized: (CIV, EIV, CFV)
- Catheter (6Fr sheath) at cranial Femoral V

- 20cc half-strength contrast (Opacify Veins)

- Hand injection

_AP, 30° RAO and 30° LAO views
m“Significant Stenosis”:

Venogram: 50% Diameter reduction

IVUS: 50% CSA reduction




VEMOGRAM = IWUS FOR DIAGNOSING ILAC VEIN OBSTRUCTION

mPrimary Endpoint: (CEAP4-6 pts.)

IVUS vs. Multiplanar Venogram

- IVUS more sensitive for identifying significant
ICFVO

- IVUS more accurate for degree of stenosis by CSA
or diameter

- IVUS best guide for Stent Intervention




When to Stent?

m What is the ™ g
Threshold g

Degree stenosis
which when 7
Stented results
in Clinical -
Improvementin |
CEAP 4-6
patients?
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Diameter vs. Area Stenosis in Circular and
Ellipitical Structures

~30%

Diameter
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(>52%) MPV-Dia (p=0.29)
(>56%0) IVUS-Dia (p=0.05)
(>54%) IVUS-Area (p=0.04)

40 60
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(>38%) MPV-Dia (p=0.37)

(>46%0) IVUS-Dia (p=0.02)
(>41%) IVUS-Area (p=0.003)

40 60
100-Specificity




Assessment
Degree stenosis

MPV-Dia
IVUS-Dia
IVUS-Area
No. >50% DS
MPV-Dia
IVUS-Dia?®
IVUS-Area?

Baseline

46 +21%
59+ 15%
59+17%

32
47
49

Post-procedural

13 +15%
25+ 19%
28 + 24%




Demographics
m 68/100 limbs stented
m 37 males /31 females
m Mean age 62 12 years (Range, 30 — 85 years)
m 48 (71%) non-thrombotic
20 (29%) post-thrombotic

m CEAP Clinical Class
¢ C6 n=36

¢ C5n=8

¢ C4A n=22

¢ C4B n=2

D000156692/A



14.4+4.6 10.9+5.3 14.4+4.6

15 (6, 27) 10 (1, 26) 15 (6, 27) | 8.5(0, 24)




Non-Thrombotic vs.
Post-Thrombotic Veins

NonThrombotic Outflow Venous Stenosis In Post Thrombotic
Obstruction Syndrome

Vein Compression Acute DVT recanalizes; Chronic stenosis in
Vein: Normal, Compliant, venous outflow tract remains

L Calib
arge Lallber Vein: Small, Sclerotic, Dense Scar

’

Chronic CIV Chronic EIV
D000156692/A Stenosis Stenosis




VIDIO Non-Thrombotic vs.
Post-Thrombotic Vein

Post-Thrombotic

Right External Iliac Vein

SUBITRACTION

Non- Thrombotlc

Left External lliac Vein
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Non-thrombotic Subset (N=48)

m Of the 68 stented subjects, 48 were
classified with non-thrombotic
stenosis.

m Non-thrombotic lesions considered
significantly more:
¢ Stenotic (P =.03)
o Eccentric (P = .005)



Non-thrombotic Subset (N=48)

m |VUS baseline diameter measurements of stenosis:

¢ Significant and better predictor of future improvement
in clinical symptoms (P =.03) than area stenosis.

o Estimated a higher threshold of baseline stenosis to
justify stenting (>61%, Youden Index 0.36).

m With measurements of Post-intervention stenotic
change:
o All three modalities were determined to be significant
predictors of later clinical improvement.
¢+ MPV, P=.05
¢ IVUS-diameter and IVUS-area, P = .001
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Conclusions

m >50% MPV Diameter stenosis best predicts clinical
Improvement.

m Intervention for 50% MPV Diameter stenosis poor
correlation w/ rVCSS improvement.

m Baseline stenosis measurements obtained with IVUS
were demonstrated to be significant predictors of 6-
month patient improvement in rVCSS.

¢ |IVUS Diameter, P = .05
¢ IVUS Area, P=.04

o Venographic baseline measurements were a less reliable
predictor of improved rVCSS at 6 months. (P =.29)

D000156692/A



Conclusions

m >50% IVUS Area & Diameter stenosis Significantly
predicts Clinical Improvement after Stent (rVCSS
improved >4)

m Nonthrombotic IVUS Diameter >61% best predicts
Clinical improvement after Stent

m Stenosis Reduction (i.e. Lumen Gain) may be better
predictor of clinical improvement

m Further prospective studies needed to identify best
thresholds for stenting CEAP 4-6 with lliofemoral vein
thrombosis

D000156692/A
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Is Venography Alone Adequate to EVET.YT-
Evaluate the Deep Veins? VMLDM!

“We develop strategies to compensate for the shortcomings of

venography and convince ourselves it’s adequate.”
— Peter Neglén, MD, Ph.D.

-

\/enegram, poor .( o
diagnostic sensitivity"

R e 7
34% of pts. W/ chronic ';"‘? \‘\ 7’ iﬁ" .~
3 , , . -

i Fas

Venous symptoms had
lliac vein opstruction and
normal venogram?

Collaterals, 43% oflimis
that were stented®




Baseline Clinical Characteristics VEDI

VEMOGRAM = IWUS FOR DIAGNOSING ILAC VEIN OBSTRUCTION

Characteristic N =100

Gender (female:male) 43:56
Index leg (left:right) 63:37

Age (mean * SD, range) 62 + 12 (30 — 85)
Race (Caucasian) 86 %

BMI (kg/m?) 33.6+7.5

CEAP N
0-3 0 (by protocol)
4a 33
2
15
50




Baseline Imaging:
Venogram and [VUS (Site-kReported) -

Venogram and IVUS Findings Veins Segment®* Percent of Lesions

Total Segments Assessed “ 100.0%
Lesion on Venogram but not IVUS ml
No appreciable stenosis, Venogram or IVUS 170 56.7%

*Common lliac, External Iliac, and Common Femoral veins

I\VVUS more sensitive for ICFVVO Stenosis vs. Venogram



IWVUS Vs, Venogram: NN
Diameter (Core Laboratory) VEMDM!

Diameter m Multiplanar Venography
underestimates the degree of
diameter stenosis compared to
IVUS.

m Venogram missed 26% of >50%
diameter-reduction lesions

Venogram

m |VUS determined stenoses, in
general, were 10.9% more severe
(mean) than by Venogram (P < .001)




IVUS Vs, Venogram: VEDI

Areal (Core Laboratory) AL

m Surprisingly, multiplanar venography
correlate with assessment of area

reduction / stenosis by IVUS

m 17.7% of significant CSA lesions
(defined by >50% area reduction)

were missed even with 3 view
venograms
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Procedure Decision Viaking

Site Investigator:
\enogram vs. IVVUS-> Stent?
60/100 (60%) pts., Decision 1o Stent Changed
due to IMUS
n=50 pts., Stent Number, Increased (0->1
stent or 1->2 stents) due te IVUS
Without IVUS, undertreat ICFVO!




Patient =
Quality: of Life: SF-36 V‘Pmlm

Physical Physical Emotional Energy / Emotional Social . General
Function Health Limitations Fatigue Well-Being Function Health

Time Point

Baseline

Stented 51 27 + * 52 22 72 £18 68 £25
Non-Stented 59 +28 t t 59+22 7817 7523
P Value, Stent vs. No stent .605 . . .845 446 .301

Change: Baseline to 1 month

N 8 +23 + + + 5419 7422
P Value, Stented Subjects .006 . . . .024 .015
Non-Stented 0122 t t + -2 15 8121
P Value, No Stent .947 . . . 476 .053

Change: Baseline to 6 months

515 10 £22
3 tented Subjects . . . . .005 .001

Non-Stented t * t t 016 12 +27

P Value, No Stent . . . . .927 .027

m QoL improvement was greater in stented patients than non-stented patients.
mimprovement in Stented Patients persisted and was statistically greater at 6




Ulcer Size: T
Stented Vs, Non-stented Subjects yﬁpﬂ!

Time Point Mean in Stented Mean in Non-Stented
Subjects (N = 36) Subjects (N=14)

Subjects 36 (72%) 14 (28%)
Baseline 34.6 cm? 20.5 cm?

1 month 26.0 cm? 12.2 cm?

6 months 27.5 cm? e 18.4 cm?_J

Baseline vs. 1 month P=.002 P=.021

Baseline vs. 6 months P=.017

1 Month vs. 6 months P =.855 P=.202

Ulcer Size: Non Stented > Stented @ 6 mos.
Compared to Baseline size
Ulcer Recurring at 6 mos.?



Conclusions

VEMOGRAM = IWUS FOR DIAGNOSING ILAC VEIN OBSTRUCTION

Sacoplelzin Erleldalits (CEAPZ-E i3, )
20 O1NASEES N aked I VAmMProVERMHERStENAICEY.O

SREaonEWEEHNECEVORSTERtNSIAUICEIRREAIINE
Unlelazr

Wlera Wericiie o Blenie )

IVUS: Gold Standard for diaghosing & dirfecting
treatment of ICFVO; the basis for future
trial'and researchiimaging



Sample Case



Demographics Physical Exam

84 y/o male patient Study Leg: Left
BIMI=29:8 CEAP C6: 10 x 14 mm Ulcer,
History present for > 12mos

Non- Contributory

39D000156692/A



Demographics Physical Exam
84 y/o male patient !

BMI = 25.8 Study Leg: Left
CEAP C6: 10 x 14 mm Ulcer,

present for > 12mos

History
Non- Contributory

40 D000156692/A



1

VEMNOGRAM v IVUS FOR DIAGNOSING ILLAC

CIV Reference CIV Tightest Stenosis
B

VEIM OBSTRUCTION

DIagnosis: _
MID L CIV

Non-Thromboti :

INIVL) x2

L]
mu
<
(U
-
l_
(U
)
\®
-
"y

Common lliac Vein
58% Cross-Sectional Area Reduction

]
' Jightest Stenosed Area ofi /2mm=

r_l J- -

External lliac Vein

1 38% Cross-SectionallArea Reduction
' Jightest Stenosed Area ofi 88mm=

Areal™= \rea
Area: 141 5mm? - - ea. 88.
Min Dia: 10.0mm Win Dia: 7.
Max Dia- 17 9mm Max Dia: 13.9mm
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Venous Clinical Severity Score
(rVCSS): By Ulcer and By Stent

Time Point

Baseline 11.0+2.8 11.5+2.5 17.4+ 3.6 19.7+4.0
1 month 7.1+2.7 8.2+4.6 13.6 £ 5.7 13.2+8.4
6 months 7.3 £34 7.4 t4.4 109+6.4 11.5+5.5
Baseline vs. 1 month P<.001 P=.008 P <.001 P=.008
Baseline vs. 6 months P <.001 P=.004 P<.001 P <.001

P=.757 P=.336 P =.537

No Ulcer / Ulcer No Stent: Pt. VCSS improve by 1 mos.
Ulcer Stent: Pt. w/ continuous improvement 1->6 mos. Thc‘aspuiar

42 D000156692/A Experts
m Connecticut Vascular Center



Time Point

Baseline

1 month

6 months

Baseline vs. 1 month

Baseline vs. 6 months

1 Month vs. 6 months

Mean

VIDIE

VEMOGRAM = IWUS FOR DIAGNOSING ILAC VEIN OBSTRUCTION

m Median size of the ulcers

decreased from 30.7 cm? at
baselined to 22.6 cm? at 1 mos.
m The decrease in ulcer size was
statistically significant.
m 24% of ulcers healed at 1 mos.
m 50% were healed at 6 mos.




