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Objectives: Although the clinical benefits of endovenous thermal ablation are widely recognized, few studies have evaluated the health economic implications of different
treatments. This study compares 6-month dlinical outcomes and cost-effectiveness of endovenous laser ablation (EVLA) compared with radiofrequency ablation (RFA) in the setting of

a randomized clinical trial.

Methods: Patients with symptomatic primary varicose veins were randomized to EVLA or RFA and followed up for 6 months to evaluate clinical improvements, health related quality

of life (HRQOL) and cost-effectiveness.

Results: A total of 131 patients were randomized, of which 110 attended 6-month follow-up (EVLA n = 54; RFA n = 56). Improvements in quality of life (AVVQ and SF-12v2)
and Venous Clinical Severity Scores (VCSS) achieved at 6 weeks were maintained at 6 months, with no significant difference detected between treatment groups. There were no
differences in treatment failure rates. There were small differences in favor of EVLA in terms of costs and 6-month HRQOL but these were not statistically significant. However, RFA is

associated with less pain at up to 10 days.

Conclusions: EVLA and RFA result in comparable and significant gains in quality of life and clinical improvements at 6 months, compared with baseline values. EVLA is more likely to

be cost-effective than RFA but absolute differences in costs and HRQOL are small.

Keywords: Radiofrecuency ablation, Endovenous luser ablation, Cost-effectiveness, Quality of life

Treatment of symptomatic varicose veins results in significant
improvements in quality of life and has been shown to be cost-
effective in the United Kingdom (1-3). In the last decade, the
use of endovenous thermal ablation has increased in popularity,
with short and medium term results comparable to, and in some
reports, superior to traditional surgery (4). Laser and radiofre-
quency ablation are well established endovenous treatments and
approximately 10,000 endovenous thermal ablation procedures
were performed in the United Kingdom (UK) National Health
Service (NHS) between 2009 and 2010 (5) at a considerable
cost. The 980 nm bare fiber endovenous laser ablation (EVLA)
and VNUS® ClosureFAST™ segmental radiofrequency abla-
tion (RFA) are two of the most frequently used devices in the
United Kingdom and worldwide. A review of different treat-
ment modalities (4) (based on an indirect comparison of obser-
vational data) suggested that 5-year occlusion rates from laser
ablation were superior to original RFA devices. However, seg-
mental RFA shows promising outcomes with occlusion rates
of 96.9 percent at 12 months, and is expected to be compet-
itive with EVLA in the long-term (6). Comparisons of early

outcomes have found that patient reported postprocedural pain
scores following segmental RFA are lower than those reported
following EVLA (7;8). Despite many perceived advantages of
endovenous thermal ablation techniques, they are thought, by
some, to be more expensive than traditional surgery, due to the
high costs of consumable items, and their use has been restricted
in many centers (9). Several published studies have evaluated
the cost effectiveness of radiofrequency ablation, in comparison
to traditional surgery, and have found evidence to support the
notion that higher initial costs may be offset by quicker recov-
ery times and earlier return to work compared with traditional
surgery (10-12).

Early results from the current study found both treatments
produced similar gains in quality of life and clinical outcomes
at 6 weeks (8). These short-term results are similar to those
found by other randomized controlled trials (RCTs) (7;13).
However, these RCTs did not evaluate the cost-effectiveness
of the treatment modalities, which is of great importance to
healthcare providers and payers. The aim of this study was to
evaluate the 6-month quality of life, clinical, anatomical, and
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health economic outcomes for patients enrolled in the VNUS
ClosureFAST radiofrequency Ablation versus 980nm Laser for
Varicose Veins (VALVV) randomized clinical trial (8).

METHODS

Full details of participants and treatment protocols in the
VALVYV study have been published previously (8). In brief, con-
secutive adult patients, over 18 years old referred to the Charing
Cross Hospital from July 2008 to June 2009 with primary great
saphenous vein (GSV) reflux were invited to participate. Con-
senting patient were randomized to either EVLA (980 nm bare
fiber) or RFA (VNUS ClosureFAST) using an internet random-
ization service. Patients with current deep venous thrombosis,
significant arterial disease (ABPI < 0.8) or those unsuitable for
general anesthesia were excluded. In patients with bilateral dis-
ease, the leg that was most symptomatic according to the patient
was randomized and both legs received the same treatment. All
patients were blinded to treatment allocation; however, for prac-
tical reasons, assessors were not blinded. All treatments were
performed under general anesthesia with concomitant phlebec-
tomies as required. Ethical approval for the study was granted
by the hospital.

Data Collection and Outcome Assessment

Patients were asked to complete the Short Form 12 version 2
(SF12v2) a validated generic questionnaire to assess the qual-
ity of life (SF-12; Medical Outcomes Trust, Waltham, MA)
before intervention (baseline) and at 6 months. The disease-
specific Aberdeen Varicose Vein Questionnaire (AVVQ) the
Venous Clinical Severity Score (VCSS) (14), and the Clini-
cal Etiological Anatomical and Pathophysiologic (CEAP) score
were documented by a clinician at baseline and 6 months. All
patients underwent a venous duplex scan before the procedure
and at 6 months postintervention (Phillips iU22) performed by
an accredited vascular scientist. Venous reflux was defined as
retrograde flow of >0.5 seconds after calf compression. On
postintervention duplex scanning, GSVs were classified as: (i)
completely occluded, (ii) occluded above the knee only, (iii)
significant above the knee reflux (due to technical difficulties
with cannulation or passing the catheter documented at the time
of intervention), (iv) re-canalized.

Healthcare Resource Use and Costs

All patients were operated as day case. Health resources used by
patients before, during and within 6 months of the intervention
were collected (Table 1). After the intervention, patients were
discharged with a supply of paracetamol and ibuprofen to be
used if required. Patients were given a diary card to record
any additional treatments received for postoperative problems
(hospital and primary care visits and analgesic drugs taken).
These data were communicated to the trial surgeons at 6 weeks
and 6 months consultations.
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Unit costs were obtained from UK national sources and
the device manufacturers and are detailed in Table 1. As all
procedures were performed under general anesthesia, the cost
of anesthesia and anesthetic drugs was assumed to be similar
between the two groups and specific details were therefore not
calculated. The patient’s occupation and number of days until
return to work were also recorded by patients in their diaries.
An estimate of the cost of sick leave was calculated using an es-
timate of average weekly wages (based on occupation) obtained
from the annual survey of earnings (18).

Statistical Analysis of Clinical and Quality of Life Outcomes

Sample size calculations for the trial were based on estimated
levels of postprocedural pain at 3 and 10 days resulted in a min-
imum sample size of 47 patients per group (total 94 patients)
(8). Analyses were performed according to a predefined analysis
plan using Stata’software version 10.0 (StataCorp, College Sta-
tion, TX). Quality of life and clinical improvements were evalu-
ated using analysis of co-variance (ANCOVA), which adjusted
changes in outcome for baseline values. In addition, primary
adjustment was made for age, sex, body mass index, clinical
disease severity, number of truncal veins ablated on the trial
leg, total length of vein ablated on the trial leg and number of
phlebectomies on the trial leg, bilateral disease and the presence
of deep venous incompetence.

Cost-Effectiveness Analysis

Cost-effectiveness was assessed using in-trial patient level anal-
ysis. The analysis was performed on an intention to treat basis,
including all patients in their randomized groups. The analy-
sis was primarily from the perspective of the United Kingdom
National Health Service, although societal costs incurred due
to sick leave were also calculated but not included in cost-
effectiveness analysis. Costs were calculated in Pounds ster-
ling at 2009 prices (the year the trial was conducted) and
converted to euros at Purchasing Power Parity (£1= €1.212,
www.oecd.org/std/prices-ppp).

Results of the SF12v2 were used to calculate preference-
weighted health-related quality of life (HRQOL) or utility
indices at each time point (19). Quality-adjusted life-years
(QALYs) were calculated for each patient for the 6-month du-
ration of the trial as the “area under the curve.” The mean
difference in QALY's between the treatments was calculated,
adjusting for baseline differences in HRQOL. The incremental
cost-effectiveness ratio (ICER) was derived as the ratio of the
difference in QALY to the difference in expected cost between
the treatment modalities over 6 months.

As the cost-effectiveness analysis summarizes many vari-
ables recording resource use, costs and HRQOL at multiple time
points, even a small number of missing observations can consid-
erably reduce the effective sample size and potentially affect the
results. Therefore missing data were imputed in the following
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Table 1. Unit Costs

Cost item Unit Unit cost (£) Reference

Operation time Minute 12.26 ISD Scotland National Statistics,2009: R142X Vascular surgery

Catheter EVLA | 125.00 Manufacturer

Catheter RFA | 295.00 Manufacturer

Duplex scan | 60.00 perleg  Departmental hospital information

Generator for EVLA | 111.00 Gohel et al. (15)

Generator for RFA 1 89.00 Gohel et al. (15)

Ovemight stay | 342.13 NHS: TEIXS: Primary unilateral varicose vein procedure (16)

Antibiotics

Flucloxacillin Per tablet 0.14 BNF (2009)

Augmentin Per fablet 0.39 BNF (2009)

Clarithromycin Per fablet 0.47 BNF (2009)

Matronidazole Per tablet 0.06 BNF (2009)

Amoxicilin Per tablet 0.07 BNF (2009)

Daflon Per tablet 0.63 Manufacturer

Warfarin Per tablet 0.03 Manufacturer

Inifial OPA 1 177.54 NHS: Consultant Led: First Attendance Mulfiprofessional Non-Admitted Face to Face (16)
Follow up OPA | 128.82 NHS: Consultant Led: Follow-up Attendance Multiprofessional Non-Admitted Non-Face to Face (16)
GP attendance 1x11.7 minutes ~~ 35.00 Unit costs of health and social care (17)

Accident & emergency attendance 1 103.50 NHS: Accident and Emergency Services: not leading to admitted (16)

way. Missing variables at baseline were imputed using the un-
conditional mean: theoretical work suggests this approach gives
acceptable results (20). Missing variables at 6-month follow-up
(costs and utility variables) were imputed using multiple impu-
tation using chained equations, which properly represents the
uncertainty arising from the prediction of the missing data. The
variables used to predict missing utility data at follow up were:
costs over 6 months, baseline utility index, sex, age, type of in-
tervention, baseline AVVQ, baseline VCCS, and CEAP score.
Fifteen datasets were created by the multiple imputation pro-
cess. The mean differences in costs and QALYs between the
treatments and the correlations between them were estimated
assuming that costs and QALY's follow a bivariate normal dis-
tribution. Rubin’s rules were used to average these estimates
over all the imputed datasets (21). From these parameters, the
probability that RFA was more cost-effective was estimated for
different values of the threshold cost-per-QALY from zero to
£100,000 per QALY.

Meta-analysis

As well as the current study, four other RCTs have also com-
pared these treatment modalities. Almeida et al. (7), Shepherd
et al. (8), Nordon et al. (13), Goode et al. (22), and Rasmussen
et al. (23) reported pain at 7-10 days using the Visual Ana-
logue Scale questionnaire, and treatment failure rates between
first month and first year. Two random-effects meta-analyses
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were carried out to synthesize these two outcomes across the
available studies and obtain a more precise estimate of treat-
ment effect. The Almeida et al. study was excluded from the
treatment failure meta-analysis given that both EVLA and RFA
treatments achieved 100 percent of success.

RESULTS

A total of 131 patients were randomized to RFA (n = 67) and
EVLA (n = 64) over a 12-month period from July 2008 to
June 2009. The patients included eighty-nine women (RFA =
47; EVLA = 42) and forty-two men (RFA = 20; EVLA = 22),
with a mean (SD) age of 49 (SD 15) years for RFA patients
and 48 (SD 16) for EVLA patients (8). One operation (EVLA)
was cancelled owing to problems with theater equipment. One
patient who was randomized to RFA received EVLA owing to
nonavailability of RFA equipment and another patient who was
randomized to RFA chose not to participate. 110 patients (84
percent) completed questionnaires at 6 months (RFA » =56 and
EVLA n=54) (Supplementary Figure 1). Fourteen (11 percent)
of patients had one or more missing SF-12v2 variables at base-
line and thirty-seven (28 percent) of patients had one or more
missing SF12v2 variables at 6 months. The median [IQR] times
between operation and follow-up were similar between the two
randomized groups; 189 (179-205) and 186 (174-232) days for
the RFA and EVLA groups respectively. A ¢-test comparing log
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Pain
%
article year WMD (95% Cl) Weight
General anaesthesia
Nordon et al 2011 —_— -18.96 (-29.69,-8.23)  9.28
Sheperdetal. 2010 —_— -12.30 (-19.43,-6.17)  21.02
Almeidaetal. 2009 — -16.00 (-22.17,-9.83)  28.11
Goode et al. 2010 -21.20 (-43.08, 0.68) 223
Subtotal (I-squared = 0.0%, p = 0.693) <> -15.36 (-19.56, -11.16) 60.64
Local anaesthesia
Rasmussen etal. 2011 — -13.70 (-18.91,-8.49)  39.36
Subtotal (l-squared =.%, p =.) <> -13.70 (-18.91, -8.49)  39.36
Overall (I-squared = 0.0%, p = 0.792) <> 14.71 (-17.98, -11.44) 100.00
NOTE: Weights are from random effects analyisis
T T
-43.1 [ 431

Favours RFA Favours EVLA

Rates of Treatment Failure

%

article year RR(95%Cl)  Weight
General anaesthesia
Nordonetal. 2011 0.65 (0.11,3.76) 9.98
Present paper E— 1.47 (0.44, 4.93) 21.13
Goodeetal. 2010 _ 1.21 (0.51, 2.86) 41.52
Almeida etal. 2009 ! (Excluded) 0.00
Subtotal (I-squared = 0.0%, p = 0.748) <> 1.18 (0.61, 2.26) 72.63
Local anaesthesia |
Rasmussen et al. 2011 —_—t 0.83 (0.29, 2.40) 27.37
Subtotal (I-squared = .%, p = ) e 0.83 (0.29, 2.40) 27.37
Overall (I-squared = 0.0%, p = 0.830) <> 1.07 (0.61, 1.86) 100.00
NOTE: Weights are from random effects analysis |
T
1

T
112 8.96

Favours RFA Favours EVLA

Figure 1. Meta-analysis of differences in pain at 10 days postprocedure and treatment failure rate within first year.

transformed times did not demonstrate statistical significance
(p = .260).

Quality of Life

Improvements in quality of life seen at 6 weeks and reported in
the original publication (8) were maintained at 6 months. AVVQ
Scores improved by mean of 10.4 and 8 points compared with
baseline in the RFA and EVLA groups, respectively (p = .286
and p = .308 for crude and adjusted differences, respectively
[ANCOVA]) (Table 2).

Improvements in generic quality of life calculated using the
SF12v2 were also maintained at 6 months and were comparable
between the 2 groups (Table 2). Mean improvements of 2.8
and 3.3 points for the SF12v2 physical component score in the
RFA and EVLA groups respectively were observed at 6 months
(p = .875 unadjusted and p-.380 adjusted ANCOVA for the
difference between the treatments). Mean improvements in the
SF12v2 mental component score were 1.9 and 4.4 for RFA and
EVLA, respectively, (p = .081 unadjusted and p = .080 adjusted
ANCOVA for the difference between the treatments).

Clinical Improvements

Clinical improvements at 6 months compared with baseline,
measured using the VCSS were comparable between the two
groups. Mean improvements were 3.7 and 3.3 points for RFA
versus EVLA respectively (p = .239 unadjusted and p = .332
adjusted ANCOVA for the difference between the treatments) (
Table 2).

Great Saphenous Vein Ablation

Duplex scans were available for 109 patients at follow-up. There
were five re-canalizations in the RFA group and 1 procedural
failure due to an inability to advance the catheter to within 2 cm
of the SFJ. In the EVLA group, there was one re-canalization
and three procedural failures. Patients in whom successful GSV
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occlusion along the course of the treated vein, or successful oc-
clusion above the knee was achieved were considered anatom-
ical treatment successes. Those with persistent areas of above
knee reflux or areas of re-canalization were classed as anatom-
ical treatment failures. There was no significant difference in
anatomical treatment success rates between the two treatment
groups at 6 months (p = .52 chi square test) (Supplementary
Figure 2). In the EVLA group, one patient presented with symp-
tomatic recurrent varicosities originating from groin tributaries
which appeared to be neovascular tissue on duplex imaging.

Small Saphenous and Anterior Thigh Vein Ablation

Twenty-seven patients underwent additional endovenous ther-
mal ablation procedures for a refluxing short (z =21) or anterior
thigh vein (n = 6) on the randomized leg. Veins were classified
as re-canalized, partially occluded or occluded (Supplementary
Figure 3). Further endovenous ablation was required by one pa-
tient in the EVLA group for persistent symptomatic SSV reflux
following re-canalization; however, the remaining patients were
asymptomatic or declined further treatment. Three patients did
not attend for a duplex scan (RFA n=2; EVLA n=1).

Additional Treatments Performed

Nine patients were scheduled for additional procedures on the
randomized leg up to the 6-month follow-up appointment. Of
these, three underwent a further ablation procedure to the GSV
(EVLA n=1; RFA n=1) or the SSV (EVLA n = 1) because
of on-going symptoms in the presence of confirmed saphenous
reflux on duplex ultrasonography (Table 3). Despite the inten-
tion of completing all treatment in a single sitting six patients
(4.6 percent) (RFA n = 1; EVLA n = 5) underwent treatment
for residual varicosities, consisting of either phlebectomy per-
formed in an operating theatre under local anesthetic or foam
sclerotherapy in the outpatient clinic. Treatment decisions were
guided by the preferences of the clinician and patient.
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Table 2. Analysis of Covariance for Quality of Life and VCSS by Randomised Groups

RFAR=56  EVLAm=51  Crude difference”  pValue  Adjusted difference®  pValue
AWQ
Baseline 20.6 18.9
9.4) (9.8) —1.55 286 —1.56 .308
[—4.43,1.32] [—4.59, 1.46]
6 month 10.2 10.9
9.4) (8.7)
V(SS
Baseline 5.1 4.7
(2.1) (2.1) —0.37 239 —0.28 332
[—1.00, 0.25] [—0.86, 0.29]
6 month 14 1.4
(1.8) (1.7)
SF12 PCS
Baseline 48.9 48.1
(9.5) (10.1) 0.29 875 1.6 .38
[—3.32, 3.89] [—2.01,5.21]
6 month 51.7 514
(9.3) 9.6)
SF12 MCS
Baseline 47.1 48.0
(11.0) (13.1) —341 081 —3.78 .08
[—7.25,0.42] [—8.03, 0.46]
6 month 49.0 52.4
(10.8) (8.8)

Note. Values are mean (SD) unless indicated otherwise. Values in brackets are 95 percent confidence intervals.

9Adjusted for baseline value.

bAdjusted for baseline value as well as age, sex, body mass index of 30 kg/m2 or above, Venous Clinical Severity Score
(VCSS) in the randomized leg (as a measure of severity of varicose vein disease), pattem of disease (great saphenous
vein (6SV) versus GSV and small saphenous vein), length of vein ablated, number of phlebectomies (above or below
knee), presence of deep vein disease, and unilateral versus bilateral disease.

RFA, radiofrequency ablation; EVLA, endovenous laser ablation; AVVQ, Aberdeen Varicose Vein Questionnaire, SF-12,

Short Form 12; PCS, physical component score; MCS, mental component score.

Cost-Effectiveness Analysis

Costs and QALYs were similar between the groups over 6
months (Table 3). RFA was slightly more expensive, with mean
difference in NHS costs between the modalities of £62 (95%
CI: £-145 to £283) (€83.63, CI: €-175.74 to €342.99). RFA
was slightly less effective, with mean difference in QALY
of -0.012 (95% CI: -0.034 to 0.009). Supplementary Figure
4 shows the probability that RFA would be the more cost-
effective treatment modality, at different values of the threshold
cost-per-QALY from zero to £100,000 per QALY. At a thresh-
old of £20,000 per QALY, the probability that RFA is more
cost-effective is only 0.11, that is, the probability that EVLA
is the more cost-effective of the two alternative modalities is
0.89.
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Meta-analysis

The meta-analysis results show there are no significant differ-
ences in treatment failure measured between 1 month and 1 year
between treatments (p = .814). RFA is significantly associated
with less postoperative pain at 7-10 days (p < .01) and this
result is consistent across all five studies independently of type
of anesthesia) (Figure 1).

DISCUSSION

The aim of our study was to evaluate clinical, anatomical, quality
of life, and health economic outcomes at 6 months for patients
treated with EVLA and RFA. Our results show that both RFA
and EVLA result in excellent clinical improvements and gains
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Table 3. Mean Costs and QALYs per Patient by Randomised Group within 6 Months

Treated patients Mean costs (£)
Type of care EVIA  RFA EVLA RFA Difference (95% (1)
Catheter 64 65 125.0 295.0
Primary OPA 64 65 177.0 177.0
Operation time (minutes) 13 10 887.5 853.6
Duplex scan 64 65 60.0 60.0
Amortization generator 64 65 111.0 89.0
Other drugs (Daflon & Warfarin) 4 3 10.6 3.6
Inifial procedure 1371.1 1478.2 £107.1 (16, 199)
Ablation GSV 1 1 9.8 9.6
Ablation SSV 1 0 82.2 70.8
Foam sclerotheraphy /plebectomies 5 1 5.8 1.9
Additional hospifal nights ] 3 53 15.8
Re operation 4 ] 30.5 16.8
Accident & emergency attendance ] 1 1.6 15
Additional duplex scan 5 5 47 55
Reintervention or complications 139.9 121.9 £—18.0(—168, 133)
Follow-up outpatient visit 10 days 64 65 420.0 393.0
Follow-up outpatient visit 6 weeks 57 58
Follow-up outpatient visit 6 months 56 54
Follow-up outpatient visit (additional) 21 19
Augmentin ] 3 0.33 1.1
Amoxicilin 1 0
Flucoxacillin 3 2
Matronizadole 1 0
Clarithromycin 0 ]
General practitioner attendance 5 5 3.8 2.7
Qutpatients/medications/primary care 4241 396.8 §—27 (—74,22)
Total NHS costs (excluding absence from work) 64 65 1935.1 1996.9 £62(—145,283)
Cost of absence from work 34 34 259 288 £29(-92,151)
Quality-adjusted life-years over 6 months 64 65 0.41 0398  —0.012 (—0.034, 0.009)

Note. Missing values were predicted using multiple imputation.

OPA, outpatient attendance; GSV, great saphenous vein; SSV, small saphenous vein.

in quality of life that are maintained at 6 months. We were un-
able to detect a significant difference between the groups based
on clinical improvements, quality of life gains or anatomical
occlusion rates. However, there was fewer re-canalizations in
the EVLA group (rn = 1), compared with the RFA group (n =
5). Anatomical treatment failures included procedural failures
resulting in significant refluxing segments of the GVS above
the knee, due to difficulties cannulating the vein or passing the
catheter, in addition to re-canalized segments. Recommended
LEEDs of >60 J/cm are recommended when using a 980-nm
laser (24), and the reasons for the re-canalized GSV in the
laser group is likely to be due to insufficient energy delivered
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(47 J/cm) to a vein of 10-cm diameter. Despite this, anatomical
occlusion rates in the EVLA group appear to be comparable to
other large published studies (4;25;26). However, the number of
re-canalizations in the RFA group is somewhat disappointing in
comparison to other published studies using the VNUS FAST
device (6), and the reasons for this are unclear. All patients
were treated according to recommendations from the manufac-
turers with a double treatment of the first segment and single
treatments of each subsequent segment, regardless of the vein
diameter, extrinsic compression was applied throughout in all
cases. It has been suggested that energy delivery to the vein wall
may be more complicated than purely looking at the energy
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delivered per cm based on the length of the segment. En-
dovenous fluence equivalence, taking into account the cross-
sectional area of the vein treated, may provide a more accurate
model of energy delivery; however, vein diameter is subject
to significant change by several physiological and positional
parameters (24,27). In those patients who had re-canalized seg-
ment of GSV following RFA, the vein diameters were 8 mm, 9
mm, 12 mm, 12 mm, and 13 mm and may have contributed to
the results.

Despite the intention to ablate from the lowest point of
reflux, due to technical difficulties with cannulation, this was
not possible in every of our cases and some patients had residual
below knee reflux, however, the number of patients reporting
symptoms was low, with very few patients requiring any further
interventions. Furthermore, although literature has been shown
that ablation from the lowest point of reflux results in significant
improvements in quality of life in comparison to ablation of the
GVS above the knee only (28), the overall relationship between
anatomical reflux, disease severity and quality of life is poorly
understood (29).

Regarding health economic outcomes and quality of life,
our results show that there are no significant differences in costs
and QALY at 6 months between the treatments. The RFA group
reported significantly less pain at 10 days, but this advantage
during the postoperative period does not make a measurable
difference to HRQOL reported at 6 months. However, costs and
QALYs are negatively correlated: higher costs are associated
with poorer HRQOL (correlation of -0.115). Cost-effectiveness
analysis addresses the question of which of these two treatment
modalities offers the best value-for-money, given the evidence.
Based on the data from this study, there is a high probability
(89 percent) that EVLA is the more cost-effective of the two
treatment modalities if the NHS is willing to pay £20,000 per
QALY. Nevertheless absolute differences in costs and HRQOL
are small. This study is a “within-trial” cost-effectiveness analy-
sis, meaning that costs and QALY s are calculated as the average
over the patients in each arm of the RCT. The study has some
limitations. There was a considerable amount of missing data.
The follow-up rate was 84 percent at 6 months, and 28 per-
cent of the quality of life questionnaires were missing one or
more response variables. In the economic analysis, we han-
dled missing data by multiple imputation, following established
methods (21). It is possible that values of missing data are not
predictable from observed variables, as we have assumed. Al-
though this study has the longest follow-up of any randomized
trial conducted so far with these procedures, it is still possible
that differences between the treatments emerge after 6 months.
Larger studies of longer term outcomes would be required to
provide answers.

Current guidelines for varicose veins recommend endother-
mal ablation is generally conducted in outpatient facilities under
local anesthetic. Nevertheless, the results of this trial will be rel-
evant for patients who cannot or choose not to be treated under
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local anesthetic. Furthermore, clinical results appear consistent
across the studies that have compared these modalities, in the
United Kingdom and elsewhere, using general and local anes-
thetic, thereby lending strength to the generalizability of the
clinical outcomes of this study to other settings. The costs of
the treatments may vary between centers and countries.

In conclusion, EVL A and RFA result in comparable gains in
quality of life and clinical improvements at 6 months, although
RFA appears to be associated with less pain at 10 days. Based on
the data from this study, EVLA is more likely to be cost-effective
than RFA at 6 months. Nevertheless absolute differences in costs
and HRQOL are small and so there is a strong case for leaving
the choice to clinician and patient preference.

SUPPLEMENTARY MATERIAL

Supplementary Figures 1-4
http://dx.doi.org/10.1017/S0266462315000537
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