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Feasibility
Study

38 Patients, enrollment completed Aug. 2011
1, 3, 6, 12, 24 and 36 month follow-ups

Primary endpoint: Safety: rate of serious adverse
events, Efficacy: vein closure during follow-up

eSCOPE

(European
multicenter study)

70 patients, enrollment completed Sept. 2012
2 day, 1, 3, 6, 12, 24 and 36 month follow-ups

Primary endpoint: closure w/o use of sedation,
tumescent anesthesia or compression stockings

VeClose
(U.S. pivotal trial)

242 patients, enrollment completed Sept. 2013
3day, 1, 3, 6, 12 months & 2, 3 year follow-ups

Primary endpoint: non-inferior to RFA in GSV
closure

Secondary endpoint: superiority in reduction of post
procedural pain and bruising




F ibilit = 38 Patients, enrollment completed Aug. 2011
easibility = 1,3,6, 12, 24 and 36 month follow-ups

StUdy * Primary endpoint: Safety: rate of serious adverse
events, Efficacy: vein closure during follow-up

70 patients, enrollment completed Sept. 2012

= 242 patients, enrollment completed Sept. 2013
= 3day, 1, 3,6, 12 months & 2, 3 year follow-ups

VeCIQSE’ ' = Primary endpoint: non-inferior to RFA in GSV
(U.S. pivotal trial) closure

= Secondary endpoint: superiority in reduction of post
procedural pain and bruising
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Quality of life & occlusion rates
@ 1 year




Endovenous mechanochemical ablation for
varicose veins

Interventional procedure guidance m
PUb“Shed: 25 May 2016 Zzgzza;nlgsgfilfl)ﬁa';”Excellence
hice.org.uk/guidance/ipg557

Recommendations

Current evidence on the safety and efficacy of endovenous mechanochemical
ablation for varicose veins appears adequate to support the use of this
procedure provided that standard arrangements are in place for consent, audit
and clinical governance. Clinicians are encouraged to collect longer-term
follow-up data.
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How to measure outcomes In venous disease?

Measuring venous disease

Anatomical

Doppler

L Colour duplex

Functional

Generic

Haemodynamic Clinical
Plethysmography CEAP
Ambulatory VCSS

Venous pressures

Disease specific




How to measure outcomes In venous disease?

Measuring venous disease
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Re-Intervention
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Aims

1. Systematic review of the literature with

particular emphasis on MOCA and
cyanoacrylate

2. Determine the cost-effectiveness of the
newer non-thermal interventions

Imperial College




Methods

e Systematic review of the literature to determine the
relative effectiveness of each intervention (RFA, EVLA,
Surgery, MOCA, CAE and Conservative care)

— Protocol on PROSPERO: CRD42015029618

e Cost-effectiveness of each intervention

Charing Cross Hospital
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Results

33 RCTs included

Further 10 non-RCTs evaluating MOCA and
CAE

Intervention on truncal vein re-intervention
available from 16 studies (13 RCTs and 3 non-
RCTs)

1 non-RCT of re-intervention post-MOCA and
no studies on re-intervention post-CAE

Imperial College




Prisma Diagram

Records identified through
database searching
(n=3,513)

Additional records identified
through other sources
(n=70)

Identification

Records after duplicates removed
(n=3,053)

)

l

Records screened
(n=23,053)

Records excluded
(n=3,003)

Screening

k.

Full-text articles assessed Full-text articles excluded (n = 16)

for eligibility
(n=48)

Articles Excluded:

Eligibility

L4 Different vein treated = 1
Studies included in Treatment used not being

qualitative synthesis investigated = 8
(n=32) Review = 2
Not-RCT =5

J

Studies included in
guantitative synthesis
(meta-analysis)
(n=0)
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Truncal Vein Re-intervention

ID  Study OR (95% CI)

HL v CONS
35 Selletal. 2014 0.13 (0.03, 0.61)
Subtotal (I-squared =.%, p=.) 0.13 (0.03, 0.61)

EVLA v HL
11 Rasmussen et al. 2010 2.18 (0.77, 6.18)

9  Christenson et al. 2010 8.43 (0.44, 161.54)
18 Carradice etal 2 2011 0.18 (0.02, 1.53)

22 Rassetal 2012 i 0.53 (0.27, 1.05)

29 Rasmussen et al. 2013 1.18 (0.53, 2.61)

28 Biemans et al. 2013 0.57 (0.09, 3.52)

39 vander Veldenetal 2015 1.30 (0.48, 3.54)

42 Brittenden et al. A 2015 14.61 (0.82, 259.60)
Subtotal (I-squared = 50.1%, p = 0.050) 1.11 (0.58, 2.11)

RFA v EVLA
12 Shepherd et al. 2015 0.36 (0.07, 1.94)
Subtotal (I-squared =.%, p =.) 0.36 (0.07, 1.94)

UGFS v HL
21 Shadid et al. 2012 3.60 (1.84, 7.05)

28 Biemans et al. 2013 1.83 (0.44, 7.62)

38 Brittenden etal. B 2015 9.75 (1.24, 76.77)
42 Brittenden et al. A 2015 17.79 (1.02, 309.28)
39 vander Velden etal 2015 4.36 (1.79, 10.61)
Subtotal (I-squared = 0.0%, p = 0.552) 3.89 (2.41, 6.30)

UGFS v EVLA
23 Lattimer et al 2012 11.34 (3.11, 41.43)
28 Biemans et al. 2013 3.21 (0.63, 16.43)
42 Brittenden et al. A 2015 1.22 (0.44, 3.35)
39 van der Velden etal 2015 3.36 (1.46, 7.75)
Subtotal (I-squared = 58.2%, p = 0.067) 3.31 (1.36, 8.02)

NOTE: Weights are from random effects analysis

! !
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favours first treatment favours second treatment
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Network Meta-Analysis

HL v CONS

EVLAv CONS

EVLAVHL

RFA v CONS

RFA v HL

RFA v EVLA

UGFS v CONS

UGFS v HL

UGFS v EVLA

UGFS v RFA

0.01 0.1
favours first treatment

0.14 (0.02,0.79)

0.13 (0.02,0.82)

0.96 (0.57,1.63)

0.05 (0.00,0.66)

0.35 (0.05,2.47)

0.36 (0.06,2.39)

0.47 (0.08,2.98)

3.44 (1.90,6.23)

3.56 (1.95,6.51)

1 10
favours second treatment

100

9.80 (1.36,70.69)

Imperial College




Re-Intervention

I I I
100 200 300
Person years at risk
1.2 per 100

patient-years o CONS ©° HL
& EVLA RFA

¢ UGFS o MOCA
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Generic Quality of Life — EQ-5D

ID  Study ES (95% Cl)

EVLA v HL
17 Carradiceetall 1 — -0.00 (-0.05, 0.04)
42 Brittendenetal. A 6 0.03 (-0.01, 0.07)
Subtotal (I-squared = 38.2%, p = 0.203) 0.01 (-0.02, 0.05)

RFA v EVLA
19 Nordon et al. 13 -0.03 (-0.12, 0.06)
Subtotal (I-squared =.%, p=.) -0.03 (-0.12, 0.06)

MOCA v RFA
31 Bootun 4 0.06 (-0.01, 0.13)
Subtotal (I-squared =.%, p=.) 0.06 (-0.01, 0.13)

UGFS v HL
38 Brittendenetal. B 6 -0.02 (-0.05, 0.01)
42 Brittendenetal. A 6 -0.01 (-0.05, 0.03)
Subtotal (I-squared = 0.0%, p = 0.681) -0.02 (-0.04, 0.01)

CAE v RFA
40 Morrison et al. 13 0.00 (-0.02, 0.03)
Subtotal (I-squared =.%, p=.) 0.00 (-0.02, 0.03)

UGFS v EVLA
42 Brittendenetal. A 6 -0.04 (-0.07, -0.01)
Subtotal (I-squared =.%, p =) -0.04 (-0.07, -0.01)

NOTE: Weights are from random effects analysis

I
-.128

favours second treatment favours first treatment

EQ-5D-3L index

Imperial College




Disease-Specific QoL - AVVQ

ID Study ES (95% CI)

EVLA vV HL

6 Rasmussen et al. 13 -1.30 (-11.80, 9.20)
11 Rasmussen et al. 13 1.00 (-1.71, 3.71)
17 Carradice et al 1 10 0.10 (-1.66, 1.86)
20 Rasmussen et al. 4 1.00 (-3.77, 5.77)
37 Mozafar et al 13 -0.43 (-1.45, 0.59)
42 Brittenden et al. A 6 -0.40 (-2.25, 1.45)
Subtotal (I-squared = 0.0%, p = 0.926)

RFA v EVLA

12 Shepherd et al. 6 0.10 (-3.21, 3.41)
19 Nordon et al. 13 0.30 (-1.70, 2.30)
20 Rasmussen et al. 4 -2.00 14, 3.14)
Subtotal (I-squared = 0.0%, p = 0.715) 02 (-1.60, 1.65)

RFA v HL

20 Rasmussen et al. 4 -1.00 (-6.20, 4.20)
14 Subramonia et al 5 -0.88 (-3.59, 1.83)
Subtotal (I-squared = %, p = 0.968) -0.91 (-3.31, 1.50)

UGFS v HL

20 Rasmussen et al. 0.00 (-4.66, 4.66)
38 Brittenden et al. B 1.60 (-0.04, 3.24)
42 Brittenden et al. A 6 0.80 (-1.06, 2.66)
Subtotal (I-squared = 0.0%, p = 0.720) 1.17 (-0.02, 2.36)

UGFS v EVLA

20 Rasmussen et al. -1.00 (-5.60, 3.60)
23 Lattimer et al 6.60 (2.58, 10.62)
42 Brittenden et al. A 1.20 (-0.55, 2.95)
Subtotal (I-squared = 72.8%, 2.24 (-1.51, 5.98)

UGFS v RFA
20 Rasmussen et al. 1.00 (-4.04, 6.04)
Subtotal (I-squared =.%, p =. 1.00 (-4.04, 6.04)

MOCA v RFA

25 Van Eekeren 6 0.50 (-2.28, 3.28)
31 Bootun 4 -2.80 (-6.97, 1.37)
Subtotal (I-squared = 40.0%, p = 0.197) -0.77 (-3.91, 2.38)

CAE v RFA
40 Morrison et al. 13 0.90 (-1.27, 3.07)
Subtotal (I-squared =.%, p =.) 0.90 (-1.27, 3.07)

NOTE: Weights are from random effects analysis

favours first treatment favours second treatment

Aberdeen VVenous Vein Score
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Duration of Procedure

Difference
in Interval
operative
time
(minutes)
6.0

P value Confidence

5.2

-5.5

Imperial College



Procedure
Times

Yaar
I publication

EWLA_HL
3 Christenson 2010
20 Rasmussen etal. 2011
17 Camadice 2011
38 Brtenden etal B 2018
Subtotal {--squared = E2LE%, p = D.000)

RFA_HL

1 Faulo 2002

14 SubmRmonia 2010

15 ElKafas 2011

20 Rasmussen etal. 2011
Sudtotal (-6quared = 57.5%, p = 0.000)

EVLA_RFA

20 Rasmussen efal. 2011

19 Morden 2011

3z wvun 2014
Suitotal {squared = 73.6%, p - D.022)

UGFS_HL

20 Rasmussen etal. 2011

36 Bntenden ctal B 2018
SuDtotal (-F5qUEred = 97 2%, p = 0.000)
USFS_EVLA

20 Rasmussen etal. 2011

23 Lafmeratal 2012

36 Bntenden ctal B 2018
Subtotal (squared = 55.0%, p = 0.000)

UGFS_RFA
20 Rasmussen elal. 2011
Sugictal (Heguared = %, p=.)

MCCA EVLA
32 Jum 2014
Sugictal (Heguared = %, p=.)

MOCA_RFA

25 Van Eckeren 2013

iz wvun 2014
Subtotal {-5quared = 58.2%, p = D.000)

CAE_RFA
40 Momison 2018
Subitotal (Heguared = %, p-.)

NOTE: Welghts are from random eTects analysls

WIMD (95% CI)

0.50 (-1.51, 2.71)
-5.00 {-5.30, -2.70)
£.00 (2.45, 6.55)
-5.60 (-10.40, -0.50)
-1.12 (-6.20, 3.04)

18.00 (7.5, 28.31)
28,00 (23,04, 32.06)
-5.00 {-B.56, -1.34)
-5.00 {-5.30, -1.70)
B.T4 [-7.33, 2481)

1.00 (-2.37, 437}
0.00 (-2.98, 2.98)
-5.20 (-10.42, -1.38)
-1.51 (-5.45, 2.42)

-13.00 (-18.43, -T.5T)
-32.60 (-35.14, -29.DE)
2201 (42,12, A7)

7.00 (-12.47, -1.53)
-58.00 (-65.72, 49.2E)
-27.00 (-30.55, -23.14)
-30.39 (-53.23, -T.55)

-5.0D (-13.47, -2.53)
-5.0D (-13.47, -2.53)

-21.10 (-25.18, -17.02)
-21.10 (-25.18, -17.02)

-1.50 {-3.32, 0.32)
-14.80 (-17.97, -11.83)
.14 {<11.27, 4.94)

5.00 (3.14, 6.86)
5.00 [3.14, 6.86)

fawours first tneaiment

favours second treatment




Procedure Cost

Source HL/S EVLA RFA UGES MOCA CAE
Cost theatre (£) 529 338 333 143 270 362
Theatre time (min) a 52 58 57 27 46 62
é(;st per min, theatre b 10.27 5.87 5.87 5.35 5.87 5.87
Kit and equipment (£) 150 322 346 50 441 866
Kit (£) c 256 280 375 800
Consumables & b 150 66 66 50 66 66
anaesthetic (£)
Other Costs (£) 257 72 72 42 72 72
Preparation (£) b 29 29 29 28 29 29
Recovery (£) b 74 32 32 4 32 32
Equipment (£) b 4 11 11 10 11 11

Total Cost (£) 786 732 751 1300

mi llul\.l 1 (€| ] \-Ullege
a. Network Meta-analysis; b. From Brittenden et al. (2015); c. Manufacturer’s list price and Rautio et al. (2002)



Model used for comparrison

Figure 1.Structure of model. Residual varicosities are re-treated at 6 weeks and re-interventions can occur

up to 5 years after index procedure

Re-intervention
on the GSV

Re-treat for

varicosities
No re-intervention

Index

treatment Re-intervention

on the GSV

No

varicosities
No re-intervention




Probability of Re-intervention

Strategy Probability of Probability of Discounted Discounted Total
re-treatment for truncal vein re- QALY Mean Cost
varicosity (6 intervention (5 years) (5 years)
weeks) during 5 years

0.36 0.72 4.47 197
0.36 0.56 4.48 394
0.04 0.26 4.50 745
0.04 0.26 4.50 822
0.04 0.26 4.50
0.04 0.27 4.50

0.04 0.26 4.50

Imperial College




QALY at 5 year time horizon

1Y
©
[}
>
n
-
173
o
O

448 4.48 4.49 4.49 4.50 4.50 4,51 4,51
QALY, 5 year

Imperial College




Conclusion

Surgery, EVLA and RFA have lower re-intervention rates
compared to UGFS and conservative care

Re-intervention rate for MOCA appear similar to the
endothermal methods and surgery

No re-intervention data available for CAE

Insufficient evidence for CAE at present to properly evaluate
their cost-effectiveness

Imperial College




Thank You!
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Cost-effectiveness

EVLA: 0.316
RFA: 0.265
CONS: 0.170
UGFS: 0.136
MOCA: 0.111
HL/S: 0.002
CAE: 0.000

/

20000 40000 60000 80000 100000 120000
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) ) ID  Study OR (95% CI)
Re-Intervention
HL v CIONS

Comparison 35 Selletal 2014 0.13 (0.03, D.61)
Subtotal (l-squared = %, p=_) 0.13 (0.03, D.61)

EVLA v HL
11 Rasmuszsen et al. 2010 218 (0.77,6.18)

9  Chrstenzon et al. 2010 843 (D44, 161.54)
16 Camadice etal 2 2011 0.18 (D.02, 1.53)

22 Rassetal 2012 - 0.53 (D27, 1.05)

289 Rasmussen et al. 2013 1.18 (D.53, 2.61)

28 Biemans et al. 2013 0.57 (0.09, 3.52)

389 wvanderVeldenetal 2015 1.30 (D48, 3.54)

42 Brittenden et al_ A 2015 1461 (0.B2, 259.60)
Subtotal (l-squared = 50.1%, p = 0.050) 1.11 (D.58, 2.11)

RFA v EVLA
12 Shepherd et al. 2015 0.36 (D.O7, 1.94)
Subtotal (l-squared = %, p=_) 0.36 (0.07, 1.54)

UGFS v HL
21 Shadid et al. 2012 e 360 (1.84, 7.05)

28 Biemans et al. 2013 ——t— 1.83 (D44, 7.62)

35 DBrttenden et al B 2015 +* 975(1.24, TE.7T)
42 Brittenden et al. A 2015 17.79 (1.02, 309.28)
39 wvanderVeldenetal 2015 —— 436 (1.79, 10.61)
Subtotal (l-squared = 0.0%, p = 0.552) <= 389 (241, 6.30)

UGFS v EVLA
23  Lattimer et al 2012 11.34 (3,11, 41.43)
28 Biemans et al. 2013 321 (063, 1643)
42 Brittenden et al_ A 2015 122 (D44, 3.35)
389 wvanderVeldenetal 2015 3.36 (146, 7.73)
Subtotal {l-sguared = 58.2%, p = 0.067) 3.31(1.36, 8.02)

NOTE: Weights are from random effects analysis

[ [
00323 309

favours first freatment favours second treatment




Cost of Index procedure

Table 1. Cost of index procedure

Theatre time. min

Cost per min, theatre, £
Cost theatre £
Kit, £

Consumables and anaesthetic_£

Kit and equipment £

Preparation_£

Recovery.£

Equipment £
Cost, other.£
Total cost, £




Cost effectiveness

Figure 4. Cost-effectiveness acceptability curves for each treatment option. The curve shows the

probabality that a given treatment obtains the lnghest net benefit at different thresholds for cost-

effectiveness.

I I I I - 1
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Mean cost and QALY 5 year
horizon

Figure 3. Total mean cost and mean QALY per person over 5 yvears for each strategy.

4.49 4.49
ALY, 5 year







