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Introduction

Introduction

Varicose veins are dilated, often palpable subcutaneous veins with reversed blogchbietv
commonly found in the leg&stimates of the prevalence of varicose veuasy. \fsible varicose veins
in the lower limls areestimated to affectt leasta third of the population. There is little reliable
information available in the literature otine proportion of people with varicose veins who progress
to venous ulceration. One study reported that 28.6% of those who had visible varicose veins without
oedema or other complications progressed to more serious venous disease after 6.8%years.
However there was no information about the numbers progregsmulceration. Other data on the
lifetime prevalence of varicose veins estimate that approximatees of goplewho have varicose
veins in their lifetime will develop venous ulcét®isk factors for developing varicose veins are
unclear although prevalence rises with age &mely often develop during pregnancyn some

people \aricose veingare asymptomatic ocause onlynild symptomsbut in others they causeagn,
aching or itching and can have a significant effect on their quality olifecose veins may become
more severeover timeand can lead to complicatiorssich as changes gkin pigmentation, eczema,
superficial thrombophlebitis, bleeding, loss abgsutaneous tissue, lipodermatosclerosisvenous
ulceration.

There are several optiorier the management of varicose veins, including
9 advice and reassurance

9 interventional treatments

9 compression hosiery

Interventional treatments include surgery, foam sclerotherapy and endothermal ablation. Surgery is
a traditional treatment that involves surgical removal by 'stripping' out the vein or ligation (tying off
the vein). In foam sclerotherapy sclerosant foamitating agent) is injected into the vein to cause

an inflammatory response which consequently closes it. There are two main endothermal methods:
radiofrequency and laser ablation, these methods heat the vein from inside causing irreversibly
damage to tle vein and its lining and closes it oMl treatments may be performed under general or
local anaesthesia and do not usually require an overnight stay in hospital.

A review of the data from the trials of interventional procedures indicates that theaftdinical
recurrence of varicose veig 3 yearsfter treatmentis likely to be between IB0%. One of the
aspects which prevents being able to provide clear figures on retreatment rates is that many of the
treatments are relatively new and the longrbe rates have not yet been published.

In 2009/10 there were 35,659 varicose veins procedures carried out in the NHS indicating a
considerable financial cost and impact on worklo&ldere is no clear simple system to identify which
peoplebenefit the most fom interventional therapyand currently there is no established framework
within the NHS fothe diagnosis and managemeaot varicose veinsThis has led to considerable
regional variation in the management of and in the treatments offered to people waititose veins

in the UKHence this guideline was developed with the aim of giving healthcare professionals
guidance on the diagnosis and management of varicose veins iaghalorder to improve patient
care and minimize such disparities in care astihe UK.

Terminology

Throughout the guideline we have used the internationally accepted vein terminology of great
saphenous vein (GSV) for and small saphenous vein (SSV).

Two terms felt by th&uideline Development Grou@DG to be of particular importace and thus
worthy of highlighting were:

Varicose Veins Full Guideline (July 2013)
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1.1

1.2

Introduction

1 Symptomatic varicose veinghich were defined by the GDG #sose found in association with
troublesome lower limb symptoms (typically pain, aching, discomfort, swelling, heaviness, and
itching) that are thought tde due to the effects of superficial venous reflux and for which no
other more likely cause is apparent.’

1 Vascular servicevhich was defined by the GDG &8st (1 SI'Y 2F KSIf G KOF NB
the skills to undertake a full clinical and duplex pPlep ultrasound assessment and provide a full
range of treatmen{this should include endothermal ablation, sclerotherapy and surgical
treatments)

Use of CEAP classification

Attempts o group like people together havmeen attempted with classificatiorsch as the CEAP
grading systemThis provides anethod of classifying varicose veins, providing information on the
clinical severity, aetiology, anatomical location and pathophysiology of varicose veins. The clinical
severity aspect of CEAP classificaiffor example, GC6) is used throughout the document, to

match the outcomes used in the included randomised controlled trials. HowgneeGDQGecognise

the limitations of using the clinical severity classification as an outcome measure, as it was not
designed to be used as a measure of clinical change, or to provide referral criteria, and there is
uncertainty about how the stages interact with each other.

Aim of the guideline

This guideline aims to:

1 identify whichpeopleshould be referred and/or treat
1 identify which treatment is cost effective,

1 provide information for people with varicose veins

Varicose VeinBull Guideline (July 2013)
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2.1

2.2

Development of the guideline

Development of the guideline

What is a NICE clinical guideline?

NICE clinical guidelines are recommendations for the care of individuals in specific ainiitbns

or circumstances within the NHSrom prevention and selfare through primary and secondary
care to more specialised services. We base our clinical guidelines on the best available research
evidence, with the aim of improving the quality ofdiéh care. We use predetermined and
systematic methods to identify and evaluate the evidence relating to specific review questions.

NICE clinical guidelines can:

provide recommendations for the treatment and care of people by health professionals

be usedo develop standards to assess the clinical practice of individual health professionals
be used in the education and training of health professionals

help patients to make informed decisions

improve communication between patient and health professional

= =4 4 A

While guidelines assist the practice of healthcare professionals, they do not replace their knowledge
and skills.

We produce our guidelines using the following steps:

1 Guideline topic is referred to NICE from the Department of Health

1 Stakeholders register anterest in the guideline and are consulted throughout the development
process.

1 The scope is prepared by the National Clinical Guideline €EgGGC)
T The NCGC establishes a guideline development group

1 A draft guideline is produced after the group asseshesavailable evidence and makes
recommendations

1 There is a consultation on the draft guideline.
9 The final guideline is produced.

The NCGC and NICE produce a number of versions of this guideline:

9 the full guideline contains all the recommendations, plutads of the methods used and the
underpinning evidence

9 the NICE guideline lists the recommendations

1 theinformation for the public is written using suitable language for people without specialist
medical knowledge.

9 the NICE pathway links all recommendas and includes links to other relevant guidance

This version is the full version. The other versions can be downloaded from NICE at www.nice.org.uk

Remit

NICE received the remit for this guideline from the Department of Health. They commissioned the
NCGC to produce the guideline.

The remit for this guideline iso produce a clinical guideline on the management of varicose veins.

Varicose Veins Full Guideline (July 2013)
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2.3

2.4

2.5

Developmenm of the guideline

Who developed this guidetie?

A multidisciplinary Guideline Development Group (GDG) comprising professional group members and

consumer representatives of the main stakeholders developed this guideline (see section on
Guideline Development Group Membership and acknowledgements).

TheNational Institute for Health an@areExcellence funds the National Clinical Guideline Centre

(NCGC) and thus supported the development of this guideline. The GDG was convened by the NCGC

and chaired byProfessor Alun Daviés accordance with guidanceoin the National Institute for
Health andCareExcellence (NICE).

The group met everg-6 weeks during the development of the guideline. At the start of the guideline
development process aBDG members declared interests including consultanciegydetwork,
shareholdings, fellowships and support from the healthcare industry. At all subsequent GDG
meetings, members declared arising conflicts of interest, which were also recappdndixB).

Members were either required to withdraw completely, or for part of the discussion, if their declared
interest made it appropriate. The details of declared interests and the actions taken are shown in
appendixB.

Staff from the NCGC provided methdalgical support and guidance for the development process.
The team working on the guideline included a project manager, systematic reviewers, health
economists and information scientists. They undertook systematic searches of the literature,
appraised theevidence, conducted metanalysis and cost effectiveness analysis where appropriate,
and drafted the guideline in collaboration with the GDG.

What this guideline covers

This guideline covers adults (18 and older) with primary or recurrent leg varicivse Vhe particular
needs of pregnant women are considered. Clinical issues covered by the guideline are:

1 assessment for referral and treatment (including hand held Doppler, duplex scanning and clinical
grading systems)

1 conservative ificludinglifestyle adiice and compression therapy) and interventional treatments
(for examplesurgcal treatments ad thermal ablation treatments).

1 information and support needs of patients and carers.

For further details please refer to the scopeaippendixA and review gestions insection3.1

What this guideline does not cover

The guideline does not cover children and young people (younger than 18) or thoseeniths
malformation. It does not cover the management of:

1 leg ulcers (other than the role of ablative truncal venous interventions)

9 spider veins

1 pelvic varicose veins, unless associated with primary or recurrent lower limb varicose veins
1 varicose veingot located in the leg.

In addition the guideline does not review evidence for pharmacological, alternative or
complementary treatments.

Varicose Veins Full Guideline (July 2013)
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2.6

Development of the guideline

Relationships between the guideline and other NICE guidance

NICE Interventional Procedurde be incorporated into he guideline

Ultrasoundguided foam sclererapy for varicose veins. NICE interventional procedure guidance
440 (2013).

Endovenous laser treatment of the long saphenous vein. NICE interventional procedure guidance 52
(2004). Available fromvww.nice.org.uk/guidance/IPG52

Transilluminated powered phlebectomy for varicose veins. NICE interventional procedure guidance
37 (2004). Available fromvww.nice.org.uk/guidance/IPG37

Radiofrequency ablation of varicose veins. NICE interventional procedure guidance 8 (2003).
Available fromwvww.nice.org.uk/guidance/IPG8

Related NICE Clinical Guideds
Obesity. NICE clinical guideline 43 (2006). Availableiram.nice.org.uk/guidance/CG43

Patient experience in adult NHS services. NICE clinical guidelii2QilZ}. Available from
http://guidance.nice.org.uk/CG138

Related NICE Public Health Guidance

Four commonly used methods to increase physical activity. NICE public health guidance 2 (2006).
Available fromwvww.nice.org.uk/guidance/PH2

Brief interventions and referral for smoking cessation in primary care and other settings. NICE public
health guidance 1 (2006). Available from www.nice.org.uk/guidance/PH1

Promoting physical activity in the workplace. NICE public health guidance 13 (2008). Available from
www.nice.org.uk/guidance/PH13

Smoking cessation services. NICE public health guidance 10 (2008). Available from
www.nice.org.uk/guidance/PH10

Physical actity and the environment. NICE public health guidance 8 (2008). Available from
www.nice.org.uk/guidance/PH8

Varicose Veins Full Guideline (July 2013)
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Methods

3 Methods

This guidance was developed in accordance with the methods outlined in the NICE Guidelines
Manual 2009°. Avalable from:www.nice.org.uk

The evidence was reviewed following the steps shown schematicatiyigurel.

Figurel: Step by step process of the review of the evidence in the guideline

Determining the type

Az

ing fexcluding
the full

3.1 Developing the review questions and outcomes

For intervention reviews, review questis were developed in a framework encompassing definitions
of the population, intervention, comparison and outcomes (PICO). For prognostic reviews, questions
were developed with a framework of population, prognostic factor and outcomes. For diagnostic
reviews, questions were developed with a framework of population, index tests, reference test and
GFNBSG O2yRAUA2Y® ¢KS a02LIS 2F GKS&aS ljdSadazy
question, where, alongside the question framework, search and aeairategies and the inclusion

and exclusion criteria were definedgpendixC). This was to guide the literatusearching process

and to facilitate the development of recommendations by the guideline developmenitp (GDG).
Review question protocolsere drafted by the NCGC technical team and refined and validated by

the GDGThe questiorprotocols were based on the key clinical areas identified in the scope
(appendixA). A total of 15 review questions were identified. The finalised review questions are
summarised imablel.
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Tablel:
Chapter
5

6.1

6.2

7.1

7.2

8.1

8.2

8.2

Reviav questions
Type of review Review questions

Observational

What are the perceptions and expectations

and qualitative people with varicose veins (e.g. natural

Prognostic

Prognostic

Diagnostic

Intervention

Intervention

Intervention

Intervention

history, treatment) and how can they be
addressed?

In people with leg varicose veins at CEERRS
C2 which signs, symptorasid/or patient
characteristics are associated with disease
progression to i) & ii) C4 iii) C6?

In people with leg varicose veins at CEERRS
C3 which signs, symptormasd/or patient
characteristics are associatedtivdisease
progression to i) G4i) C6?

In people with legraricose veins at CEAP cle
C4which signs, symptoms analf patient
characteristics are associated with disease
progression to C6?

In people with leg varicose veins are there
any factors (clinical signs and symptoms or
patient reported outcomes) that would
predict increased benefits or harms from
varicose veins interventional treatments?

What is the diagnostiaccuracy of hand held
Dopplercompared to duplex scanning when
used in patients with varicose veins?

Does the use of duplex ultrasound during
assessment improve outcometef
interventional treatment compared to no
duplex scanning in people with leg varicose
veins?

What is the clinical and cost effectiveness o
compression therapy compared with no
treatment or lifestyle advice in people with
leg varicose veins?

What is the clinical and cost effectiveness o
compression therapy compared with foam
sclerotherapy in people with leg varicose
veins?

What is the clinical and cost effectiveness o
compression therapy compared with striipg
surgery in people with leg varicose veins
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Outcomes

Any outcomes that are
identified by the participants
in the studies

Patient perceptions and
expectations

Progression of CEAP class

Quality of life, patient
assessed symptoms,
physicianassessed outcomes
adverse events, complication
of varicose veins, reflux,
recurrence, return to
work/activity.

Sensitivity and specificity per
tested vein

Quality of life, patient
assessed symptoms,
physicianassessed outcomes
adverse events, complication
of varicose veins, reflux,
recurrence, return to
work/activity.

Quiality of life, patient
assessed symptoms,
physicianassessed outcomes
adverse eents, complications
of varicose veins, reflux,
recurrence, return to
work/activity.

Quality of life patient-
assessed symptoms,
physicianassessed outcomes
adverse events, complication
of varicose veins, reflux,
recurrence, return to
work/activity.

Quality of life, patient
assessed symptoms,
physicianassessed outcomes
adverse events, complication
of varicose veins, reflux,
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Chapter

8.2

9.1

9.2

9.3

9.4

9.5

10

Type of review Review questions

Intervention

Intervention

Intervention

Intervention

Intervention

Intervention

Intervention

What is the clinical andost effectiveness of
compression therapy compared with
endothermal ablation in people with leg
varicose veins?

What is the clinical and cost effectiveness o
stripping surgery compared with foam
sclerotherapy in people with truncal leg
varicose veins?

What is the clinical and cost effectiveness o
stripping surgery compared with endotherm
ablation in people with truncal leg varicose
veins?

What is the clinical and cost effectiveness o
foam sclerotherapy compad with
endothermal ablation in people with truncal
leg varicose veins?

What is the clinical and cost effectiveness o
avulsion surgery compared with foam
sclerotherapy in people with tributary leg
varicose veins?

What is the clinical and cost effectiveness o
truncal vein treatment accompanied by
tributary treatments compared with truncal
vein treatment alone in people with leg
varicose veins?

What is the clinical and cost effectiveness o
interventiond treatment followed by
compression compared with interventional
treatment alone in people with leg varicose
veins, and, if so, what type of compression,
pressure of compression and/or duration of
compression is optimal?
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recurrence, return to
work/activity.

Quality of life, patient
assessed symptoms,
physicianassessed outcomes
adverse events, complication
of varicose veins, reflux,
recurrence, eturn to
work/activity.

Quality of life, patient
assessed symptoms,
physicianassessed outcomes
adverse events, complication
of varicose veins, reflux,
recurrence, return to
work/activity.

Quiality of life, patient
assessed symptoms,
physicianassessed outcomes
adverse events, complication
of varicose veins, reflux,
recurrence, return to
work/activity.

Quality of life, patient
assessed symptoms,
physicianassessed outcomes
adverse events, complication
of varicose veins, reflux,
recurrence, return to
work/activity.

Quiality of life, patient
assessed symptoms,
physicianassessed outcomes
adverse events, complicatign
of varicose veins, reflux,
recurrence, return to
work/activity.

Quiality of life, patient
assessed symptoms,
physicianassessed outcomes
adverse events, complication
of varicose veins, reflux,
recurrence, return to
work/activity.

Quality of life, patient
assessedssessed symptoms,
physicianassessed outcomes
adverse events, complication
of varicose veins, reflux,
recurrence, return to
work/activity.



3.1.1

3.2

3.21

3.2.2

Methods

Groups for special consideration

Two groups for special consideration were identified during the scoping stage;
1 Pregnant women with varicose veins
9 People with recurrent varicose veins

No specific review questions were developed for the populations of pregnant women with varicose
veins and people with recurrent varicose veins, as both population groups were inétudidhe

review questions. However because of the importance of these two groups, relevant findings that
had been collected during the course of answering the guideline review questions were collated and
discussed by the GDG.

Pregnant women with varicosgeins

The evidence for this population group was summarised to inform specific and easily accessible
recommendations. The information is presentecthapter1l.

People with recurrent varicose veins

The evidence for this population was discussed by the GDG but it was felt that separate
recommendations were not required. Where the recommendation is relevant to people with
recurrent varicose veins this has been madelicit in the wording of the recommendation.

Searching for evidence

Clinical literature search

The aim of the literature search was to systematically identify all published clinical evidence relevant
to the review questions. Searches were undertaketoading to the parameters stipulated within

the NICE Guidelines Manual [2009Databases were searched using medical subject headings and
free-text terms. Foreign language studies were not reviewed and, where possible, agavehe

restricted to articles published in the English language. All searches were conducted in MEDLINE,
Embase, and the Cochrane Library, and were updated for the final tiri@b@ctober 2012 No

papers after this date were considered.

Search strateigs were quality assured by creslsecking reference lists of highly relevant papers,
analysing search strategies in other systematic reviews, and asking GDG members to highlight any
additional studies. The questions, the study types applied, the datals@seshed and the years
covered can be found imppendixF.

The titles and abstracts of records retrieved by the searches were sifted for relevance, with
potentially significant publications obtained in full text. These were assessed against the inclusion
criteria.

Health economic literature search

Systematic searches were undertaken to identify relevant health economic evidence within the
published literature. The NHS Economic Evaluation Database (NHS EED), the Health Economic
Evaluations Database (HBEEand Health Technology Assessment (HTA) database were searched
using broad population terms and no date restrictions. A search was also run in MEDLINE and
Embase using a specific economic filter with population teanlimited to the years 2009

onwards Where possible, searches were restricted to articles published in the English language.
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3.3

3.3.1

Methods

Economics search strategies are includedgpendixF. All searches were updated for the final time
on 17" October 2012 No papers published after this date weensidered.

Evidence of effectiveness

The Research Fellows:

1 Identified potentially relevant studies for each review question by reviewing titles and abstracts
from the relevant search results. The full papers for these potentially relevant studies were the
obtained.

1 Reviewed the full papers against ggpecified inclusion / exclusion criteria to identify studies that
addressed the review question in the appropriate population and reported on outcomes of
interest (review protocols are included appendixQ.

9 Critically appraised relevant studies using the appropriate checklist as specified in The Guidelines
Manual[National Institute for Health an@linicalExcellence (January 2009he guidelines
manual. London: National Institute for Health a@tinicalExcellence. Available from:
www.nice.org.uk

T 9EGNI OGSR 1S& AYyTF2NXIGA2Y | o2dz2i GKS addzReQa
tables (evidence tables are includedappendixG).
1 Generated summaries of the evidence by outcome (includete relevant chapter writeips):
o0 Rardomised studies: meta analysedhere appropriateand reported in GRADE profiles
o0 Observational studies: data presented as a range of values in GRADE profiles
o0 Diagnostic studies: data presented as a range of valuaddpted GRADE profiles
o

Prognostic studies: data from each study were summarised in a table and/or presented in a
narrative

0 Qualitative studies: each studyassummarised in a table where possibteit otherwise
presented in a narrative.

Twenty per centZ0%)of each of the above stages of the reviewing proceas quality assured by
the second reviewer to eliminate any potential i&viewerbias or error

Inclusion/exclusion
See the review protocols appendixC for full details.

Key population inclusioariteria were adults (18 years or over) with primary or recurrent varicose
veins in their legs. Pregnant women were specifically included. Key population exclusion criteria
were:

9 Children and young people (younger than 18).

1 People with venous malformains.

1 People with varicose veins in places other than their legs.

Conference abstracts were not automatically excluded from the review but were initially assessed
against the inclusion criteria and then further processed only if no other full publicagsravailable

for that review question or there was a scarcity of evidence. In this case the authors of the selected
abstracts were contacted for further information.
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3.3.2 Methods of combining clinical studies

Data synthesis for intervention reviews

Where possible, metanalyses were conducted to combine the results of studies for each outcome
in each review question. Cochrane Revidanager RevMan} softwarewas used for this purpose

Binary outcomes

Fixedeffects Mantel-Haenszgltechniques, usig an inverse variance method for pooling, were used
to calculate risk ratios (relative risk) for the binary outcomes which were:

the existence of patierissessed symptoms
patient satisfaction

reflux or clinical recurrence

adverse events

1 development of ceplications of varicoseeins

= =4 4

In addition to relative effects, absolute effect sizes were also calculated using the GRADEpro
software, using the median event rageross the control arms of the individual studies in the meta
analysis.

For variables where there were zero events in the comparator arm, Peto odds ratios, rather than risk
ratios were calculated. Peto odds ratios are more appropriate for data with a low number of events.

Continuous outcomes

Thecontinuousoutcomeswere analysed using an inverse variance method for pooling weighted
mean differences. These outcomasre:

1 quality of life

1 physdcian reported disease measures

1 symptom scales (normally visual analogue scale (VAS))
9 days toreturn to work/normal activity

Where thestudies within a single metanalysis had different continuous scales, standardised mean
RATFSNBYyOSa 6SNB dzaSRd ¢KAa Ay@2f dSR SI OK & dz
pooled intervention and comparator growgtandard deviation valudor example, if the mean

difference was 18 and the pooled standard deviation value was 9, then the standardised mean
difference would be 18/9 = 2.

The means and standard deviations of continuous outcomes were required foranatgsis. In

cases where sindard deviations were not reported, the standard error of the mean difference was
calculated from the mean difference values and eithemfues or confidence intervals. Meta

analysis was then undertaken using the generic inverse variance method ira@e¢teview
Manager(RevMan51) softwareép 2 KSNBE LJ @I f dzS4 ¢6SNBE NBLR2NISR |
I LILINR F OK g1 & dzy RSNIF{Sy® C2NJ SEIFYLX ST AF LI O
standard error were based on a p value of 0.001. Iflpesaor confidence intervals were not

available then the methods described in section 16.1.3 of the Cochrane Handbook (%etsion

updated March 201)lwere applied if possible. If these were not possible to apply, thenmeta

analysis was not carried out.

Statistical heterogeneity was assessed for both binary and continuous outcomes by visually
examining the forest plots, and by considering thesdniared test for significance at p<0.1 and the |
squared inconsistency statistic (with asduared value omore than 50% indicating considerable
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heterogeneity). Where considerable heterogeneity was present, we carried out sensitivity analyses.
Sensitivity analyses were carried out looking at the subgroups which weigppified by the GDG.

If the heterogendi still remaineda random effects (DerSimonian and Laird) model was employed
to provide a more conservative estimate of the effdevr further details on assessing inconsistency
seesection3.3.4.2

Data synthesis for prognostic factor reviews

Odds ratio, relative risks or hazard ratios, with their 95% confidence intervals, from multivariate
analyses were extracted from the papers. Because of the nature @uidence collected, with high
variability of risk factors, outcomes and confounders considered, no quantitative data synthesis was
carried out. Evidence was synthesised in narrative form.

Data synthesis for diagnostic test accuracy review

For diagnosticdst accuracy studies, no megaalysis of evidence was varied out. The following
outcomes were reported for each test: sensitivity, specificity, positive predictive value, and negative
predictive value. In cases where the outcomes were not reported, 2tall@s were constructed

from raw data to allow calculation of these accuracy measures. Summary receiver operative
characteristic (ROC) curves were not generated as there were insufficient studies (<5) per test
allow a curve to be produced

3.3.3 Appraising he quality of evidence by outcomes

The evidence for outcomes from the included RCT and observational studies were evaluated and
LINSBASYGSR dzaAAYy3 |y FRFELIWFGAZY 2F G0KS WDNI RAY3
9@ fdzZl GA2Yy 6 Dw! Bdbythelirfethbtional ERADR Bazkdd goup
(http://www.gradeworkinggroup.org/). The software (GRADEpro) developed by the GRADE working
group was used to assess the quality of each outcome, taking into account individual study quality
and the metaanalysiNB a dzf 6 a® ¢KS WadzYYINE 2F FAYRAYIEAQ ¢
GKAA FAdZARSEAYSd ¢KS W fAYAOFtk902y2YAO { GdzRe
0KS ljdzZr ft AGe aasSaaySyid KA S ( Kestiontabte ngfuidedl £ k9
pooled outcome data (where appropriate), an absolute measure of intervention effect, and the
summary of quality of evidence for that outcome.

The evidence for each outcome was examined separately for the quality elements listedfaredid
in Table2 and each graded using the quality levels listedable3. The main criteria considered in
the rating of these elements are discusdmow Gection3.3.4- Grading of EvidenceJhe ratings for
each component were summed to obtain an overall assessment for each outcome.

Table2: Description of quality elements in GRAD& intervention studies
Quality element  Description

Risk of bias Limitations in the study design and implementation may bias the estimates of the
treatment effect. Major limitations in studies decrease the confidence inetstenate

of the effect. Examples of such limitations are selection bias (poor allocation
concealment), performance and detection bias (a lack of blinding of the patient, he
care professional and assessor) and attrition bias (not including-autpinthe

(study limitations)

analysis).
Inconsistency Inconsistency refers to an unexplained heterogeneity of effect estimates.
Indirectness Indirectness refers to differences in study population, intervention, comparator and

outcomes between the available evidence and theiew question.

Imprecision Results are imprecise when studies include relatively few patients and few events
thus have wide confidence intervals around the estimate of the effect relative to the
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3.34.1

Methods

Quality element  Description
clinically important threshold. 95% confidence intdssdenote the possible range of
locations of the true population effect at a 95% probability, and so wide confidence
intervals may denote a result that is consistent with conflicting interpretations (for
example a result may be consistent with both clihizanefit AND clinical harm).

Publication bias  Publication bias is a systematic underestimate or an overestimate of the underlying
beneficial or harmful effect due to the selective publication of studies. A closely rel:
phenomenon is where some papefail to report an outcome that is inconclusive, thu
leading to an oveestimate of the effect size for that outcome.

Table3: Overall quality of outcome evidence in GRADE

Level Description

High Further research is vemynlikely to change our confidence in the estimate of effect

Moderate Further research is likely to have an important impact on our confidence in the esti
of effect and may change the estimate

Low Further research is very likely to have an importempact on our confidence in the

estimate of effect and is likely to change the estimate
Very low Any estimate of effect is very uncertain

Grading the quality of clinical evidence

After results were pooled, the overall quality of evidence for each outcwras considered. The
following procedure was adopted when using GRADE:

1. A quality rating was assigned, based on the study design. RCTs start HIGH and observational
studies as LOW, uncontrolled case series as LOW.

2. The rating was then downgraded for the sifisal criteria: Risk of bias (study limitations),
inconsistency, indirectness, imprecision and publication bias. These criteria are detailed below.
Evidence from observational studies (that had not previously been downgraded) was upgraded if
there was: adrge magnitude of effect, dosesponse gradient, and if all plausible confounding
would reduce a demonstrated effect or suggest a spurious effect when results showed no effect.
9F OK ljdzr t Ade StSYSyid O2yaiRSNSR bidgsavaskdted&1 I ¢ a
or2 points respectively.

3. The downgraded/upgraded marks were then summed and the overall quality rating was revised.
For example, all RCTs started as HIGH and the overall quality became MODERATE, LOW or VER?
LOW if 1, 2 or 3 points wededucted respectively.

4. The reasons used for downgrading were specified in the footnotes.

The details of criteria used for each of the main quality elements are discussed further in the
followingsections3.3.4.1t0 3.3.4.5

Risk of bias

Bias can be defined as anything that causes a consistent deviation from the truthaBibs
perceived as a systematic error (for example if a study were carried out several times there would be
a consistently wrong answer, and the results would be inaccurate).

The risk of bias for a given study and outcome is associated with the riskredrowvnderestimation
of true effect. The risks of bias are listedreible 4.

A study with a poor methodological design does not automatically imply high risk of bias; the bias is
considered individually for each outcome and it is assessed whethgrdbisdesign will impact on
the estimation of the intervention effect.

Varicose Veins Full Guideline (July 2013)
23



Methods

Table4: Risk of bias in randomised trials

Risk of bias Explanation
Allocation Those enrolling patients are aware of the group to which the eexolled patient
concealment gAftt 0S ft20FGSR O0YIFI22NJ LINRotSY Ay

allocation by day ofveek, birth date, chart numbegtc.) and so may allocate patients
selectively based on certain characteristics.

Lack of blinding Patients,caregivers, those recording outcomes, those adjudicating outcomes, or ¢
analysts are aware of the arm to which patients are allocated

Incomplete Missing data not accounted for and failure of tlessearch authosto adhere to the

accounting of intention to treat principle when indicated

patients and
outcome events
Selective outcome Reporting of some outcomes and not others on the basis of the results
reporting
Other risks of bias  For example:
9 Stopping early for benefit observed in randomised triaigarticular in the absence
of adequate stopping rules
9 Use of unvalidated patientreported outcomes
9 Recruitment bias icluster randomised trials

3.3.4.2 Inconsistency

Inconsistency refers to an unexplained heterogeneity of results. Some variation in effect sizes across
studies will always be expected due to sampling error, but when estimates of the treatment effect
across studies differ widely, this suggests true diffies in underlying treatment effect. These
differences may be due to differences in populations, settings, doses, or comparators.

Statistical heterogeneity was assessed for the overall raetdysis estimate by considering the-chi
squared test for sigridance at p<0.1, or arshuared inconsistency statistic of >50%, to indicate
significant heterogeneity. Where significant heterogeneity was present, we carried owfreuping
of studies within the metanalysis for the following prdefined criteria:

1 CEAP grade
1 Type of endovenous ablatidif relevant)

This was on the basis that any variations across studies in effect size might be at least partially due to
variations in the sulgrouping factor. If such sufrouping managed to reduce heterogeneity to
acceptable levels within both of the derived sgtoups, then each of the derived sgboups were

adopted as separateutcomes, pending GDG approyfr example, instead of the single outcome of
reflux, we would now haveeflux in studies where CEAP wasdaminantly C28 andreflux in studies

where CEAP was predominantly-&}4

Subgrouping was always carried out fGEAP gradgrst. If this resolved heterogeneity thegppe of
endovenous ablatiowas not used for sugrouping.Type of endovenous ablatievas only used for
sub-grouping ifCEAP graderas unable to resolve the inconsistency. Where subgroup analysis gave a
plausible explanation of heterogeneity, the quality of evidence for each nevgsulp outcome was

not downgraded for inconsistency.

Assassments of potential differences in effect between subgroups were based on tisgjehied
tests for heterogeneity statistics between subgroups. Such subgroup differences were interpreted
with caution since they broke randomisation and were subject to antrotled confounding.

If subgrouping was unable to resolve unacceptable statistical heterogeneity within each derived sub
group, then
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3.34.4

Methods

1 arandomeffects DerSimonian and Laiydnodelwas applied to the entire group of studies in the
meta-analysis. A randoraffects model allows for a distribution of populations, rather than
assuming a single population. This leads to a widening of the confidence intervals around the
overall estimate, thus providing a more realistic interpretation of the true distributiorffetes
across > 1 population.

1 the quality of evidence for the outcome was downgraded by one level if the | squared value was
between 50 and 74%, and by two levels if the | squared value wad®5s(Table3).

If, however, the GDG felt that the degree of heterogeneity was so large thatametlgsis was
inappropriate, then the metanalysis was not carried out.

Indirectness

Directness refers tthe extent to which the populations, intervention, comparisons and outcome
measures in the included studies are similar to those defined in the inclusion criteria for the reviews.
Indirectness is important when these differences are expected to contritoutedifference in effect

size, or may affect the balance of harms and benefits considered for an intervention.

Foreach study in the metanalysis of an outcome, one aspect of indirectness led to single
downgrade, whereas 2 or more aspects of indirectiedgo a downgrade of 2Zrable3). A weighted
mean of downgrades across all the studies reporting that outcome in the-arettysis was then
carried aut. The weighting was according to inverse variance, the same weighting criteria used for
pooling the effect size.

Imprecision

The criteria applied for imprecision were based on the confidence intervals for the pooled estimate

of effect, and the minimal iportant differences (MID) for the outcome. The MIDs are the threshold

for appreciable benefits and harms, existing either side of the line of no effect on a Forest plot. If
either upperor lower95% confidence intervals of the overall estimate of effeossedone of the

MID lines, imprecision was regarded as serious, and a single downgrade for the outcome was carried
out. Ifboth MID lines were crossed by either or both of tingper or lowerconfidence intervals then
imprecision was regarded as very sespand a downgrade of 2 was carried ¢Lable3). This is

illustrated inFigure2.

The position of the MID lines is ideally deternftie 6 @ @I f dzS& Fa NBLR2 NI SR A
o AaSR¢ YSGiK2Ra IAY (2 SaidroftAiak OtAyAOltffte YS
NEfFGdAyYy3I 2N al y OKentl yieasuredioKcnical éffectivediess tha& goild

reasonably beegarded as gold standards with a high level of face validity. For example, the

minimum amount of change in an outcome necessary to make a patient decide that they felt their
jdzt t A& 2F fAFS KIR aaArAayArATAiolyilmeMRBsYlther JSRE
literature may also be based on expert clinician or consensus opinion concerning the minimum
amount of change in a variable deemed to affect quality of life or health. For categorical variables,
any MIDs reported in the literature will ingably be based on expert consensus, as such MIDs relate
to allor-nothing population effects rather than measurable effects on an individual. Hence they are
not amenable to patienODSY 1 NER alF YyOK2NE YSUGK2R&a>X 6KAOK NBf
clinical importance.

In the absence of literature values, the alternative approach to deciding on MID levels is the
GRSFl dzf ¢ YSUK2RXI Fa F2fft2p64ayY
f C2NJ OFGS3I2NAROKE 2dz2i02YSa 6KSNBE GKS S@Syid A
the risk ratio denting a minimally importanbenefitfor the intervention relative to the
comparator (at a population level) is taken as 25% almveet effect: a risk ratio df.25.
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C2NJ 4dzOK | aLIR2aAldA@Se 2dzi 02YSz hdtnSorthd a1 NI
intervention relative to the comparator will be the reciprocal of 1.25, and therefore 0.80.

f C2NJ OF(iS3I2NAOIf 2dzi02YSa ¢gKSNB GKS S@Syid A
risk ratio denoting a minimally importafsenefitfor the interventionrelative to the
comparator (at a population level) is taken as 25% below no net effect: a risk ratio of 0.75.
C2NJ 4dzOK | ayS3aFiA@dSe 2dzi 02YSz lhardfortidea]l NI
intervention relative to the comparator will be the recocal of 0.75, and therefore 1.33.

1 For continuous outcome variables the MID is taken as half the median baseline standard
deviation of that variable, across all studies in the raatalysis. For example, if the median
value of baseline standard deviat®across all the metanalysis studies is 10, then the MID
will be +5. In such a case, the MID denoting the minimum clinically significant benefit will be
+5F2NJ | LI2AaAGAOSE 2dz2i02YS 6F2NJ SEFYLX ST |
denotes bette health),orr-p F2NJ I ayS3IlF GAGS¢E 2dzid2YS o6F2N
Clinically significant harms will be the converse of these. If baseline values are unavailable,
then half the median comparator growgtandard deviation of that variable will be &tk as
the MID.

1 If standardised mean differences have been used, then the MID will be set at the absolute
value of+0.5. Thidollowsbecausestandardised mean differences are mean differences
normalised to the pooled standard deviation of the two groups, and are thus effectively
SELINBa&aSR Ay dzyAlGa 2F aydzYoSNI 2F &il yRINR
therefore indicates half a stalard deviation, the same definition of MID as used for-on
standardised mean differences.

The default MID value was subject to amendment after discussion with the GIR& QDG decided
that the MID level should be altered, after consideration of absohgtevell as relative effects, this

was allowed, provided that any such decision was not influenced by any bias towards making

stronger or weaker recommendations for specific outcomes.

For this guideline, no appropriate MIDs for continuous or binary outsowere found in the
literature, and so the default method was used.

Figure2: lllustration of precise and imprecise outcomes based on the confidence interval of
binary outcomes in a forest plot.
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Source: Figure adapted fron6RADEPro software.
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3.3.5

3.3.6

Methods

The top resultn Figure2 was considered precise because the upper and lower 95% confidence
intervals did not cross either MIDhe middle result wasonsideredseriouslyimprecise becausi
crossed one MID, and thus was consistent with two possible clinical states (clinical benefit and no
clinical benefit/harm). The bottom result wasnsideredvery seriouslymprecise becausi crossed

two MIDs, and thus was consistent with three possible clinical outcomes (clinical benefit, no clinical
benefit/harm and clinical harm)Note that all three results would be pooled estimates, and would
not, in practice, be placed on the same forpkit.

Publication bias

Downgrading for publication bias would only be carried out if the GDG were aware that there was
serious publication bias for that particular outcome. Such downgrading was not carried out for this
guideline.

Appraising the quality okvidence for prognostic studies

The evidence for prognostic studies was evaluated according to the criteria givVahlab.

Table5: Description of quality elements for prospective studies

Quality element Description of cases where the quality measure would be downgrad

Study design If case control rather than prospective cohort

Patient recruitment If potential forselection bias

Validity of risk factor measure(s) If nonvalidated and no reasonable face validity

Validity of outcome measure If nontvalidated and no reasonable face validity

Blinding if assessors of outcome not blinded to risk factor measurementiger
versa)

Adequatefollow-up (or If follow-up/retrospective period inadequate to allow events to occur,

retrospective) duration or retrospective period so short that causality is in doubt because th
outcome may have preceded the risk factor

Confounderconsideration If there is a lack of consideration of all reasonable confounders in a
multivariable analysis

Attrition If attrition is too high and there is no attempt to adjust for this.

Directness If the population, risk factors or outcome differ from that in the reviev
question.

Because prognostic reviews were not usually based on multiple outcomes per study, quality rating
was assigned by study. However if there was more than one outcome inhvioheestudy, then the

quality rating of the evidence statements for each outcome was adjusted accordingly. For example, if
one outcome was based on an invalidated measurement method, but another outcome in the same
aldzRe 61 ayQilz G KSedgraded and ifade ighedDthan Se adherdzf R 6

Quality rating started at HIGH for prospective studies, and each major limitggotidn3.3.3
brough the rating down by ondevelto a minimum grade of LOW, as explained for interventional
studies.

Appraising the quality of evidence for diagnostic studies

Evidence for diagnostic data was evaluated by study, using the Quality Assessment of Diagnostic
Acaracy Studies version 2 (QUABDAS hecklists. Risk of bias and applicability in primary diagnostic
accuracy studies in QUAD2&Sonsists of 4 domair(3able6):

i Patient selection
M Index test
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9 Reference standard

1 Flow and timing
Table6:

Domain
Description

Signalling
questions
(yes/no/unclear)

Risk of bias;
(high/low/unclear)

Concerns regarding
applicability
(high/low/unclear)

(a) Source:

Patient selection

Describe methods
of patient
selection. Describe
included patients
(prior testing,
presentation,
intended use of
index test and
setting)

Was a consecutive
or random sample
of patients
enrolled?

Was a caseontrol
design avoided?

Did the study avoid
inappropriate
exclusions?

Could the selection
of patients have
introduced bias?

Are there concerns
that the included
patients do not
match the review
question?

Index test

Describe the index
test and how it was
conducted and
interpreted

Were the index
test results
interpreted

without knowledge
of the results of
the reference
standard?

If a threshold was
used, was it pre
specified?

Could the conduct
or interpretation of
the index test have
introduced bias?

Are there concerns
that the index test,
its conduct, or
interpretation

differ from the
review question?
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Reference
standard

Describe the
reference standard
and how it was
conducted and
interpreted

Is the reference
standardlikely to
correctly classify
the target
condition?

Were the reference
standard results
interpreted

without knowledge
of the results of the
index test?

Could the
reference
standard, its
conduct or its
interpretation have
introducedbias?

Are there concerns
that the target
condition as
defined by the
reference standard
does not match the
review question?

Summary of QUADAS with list of signalling, risk of bias and applicability questions

Flowand timing

Describe any
patients who did
not receive the
index test(s)
and/or reference
standard or who
were excluded
from the 2x2 table
(refer to flow
diagram). Describe
the time interval
and any
interventions
between index
test(s) and
reference standard

Was there an
appropriate
interval between
index test(s) and
reference
standard?

Did all patients
receive a reference
standard?

Did all patients
receive the same
reference
standard?

Were all patients
included in the
analysis?

Could the patient
flow have
introduced bias?

University of BristatQUADASR website ittp://www.bris.ac.uk/quadas/quadas)



Methods

3.3.7 Clinical evidace statements

Clinical evidence statements are summary statements that are presented after the GRADE profiles,

summarising the key features of the clinical effectiveness evidence presented. The wording of the

evidence statements reflects the certainty/usrtainty in the estimate of effect. The evidence

statements are presented by outcome and encompass the following key features of the evidence:

1 The number of studies and the number of participants for a particular outcome

1 An indication of the direction of clinical importance (if one treatment is beneficial or harmful
compared to the other, or whether there is no difference between the two tested treatments).

9 A description of the overall quality of evidence (GRADE overalityj.

3.3.8 Qualitative methodology

vdzk t AGFGAGS RIEGE LINPOARSAE AYTF2NXYIFOA2Y 2F LIS2LJ
data is necessarily subjective, there is no requirement for it to be representative of the wider
population; instead it iframed in the unique context of the individual respondent. Nevertheless,

these data need to be trustworthy in terms of accurately reflecting the actual opinions of the
respondent. To this end we evaluated qualitative literature in terms of whether thadetleen

adequate triangulation of methods and researchers, member checking, and methodological
transparency. Qualitative methods started at HIGH, and each limitation reduced the grading by one
increment throughMODERATE and LOW to VERY.LOW

Qualitative eview findings from different studies were pooled and categorised in a manner that
emerged from the findings.

3.4 Evidence of coseffectiveness

Evidence on cosffectiveness related to the key clinical issues being addressed in the guideline was
sought. Thénealth economist:

1 undertook a systematic review of the economic literature
1 undertook new coskffectiveness analysis in a priority area.

3.4.1 Literature review

The Health Economist;

1 Identified potentially relevant studies for each review question from the eauinsearch results
by reviewing titles and abstractsfull papers were then obtained.

1 Reviewed full papers against pspecified inclusion / exclusion criteria to identify relevant studies
(see below for details).

1 Critically appraised relevant studiesngg the economic evaluations checklist as specified in The
Guidelines Manual

T 9EGNI OGSR 1S58 AyF2NNIGAZ2Y | 062dzi GKS aidzRéQa
tables are includeth appendixH).

1 Generated sumniges of the evidence in NICE economic evidence profiles (included in the
relevant chapter writeups)¢ see below for details.
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Inclusion/exclusion

Full economic evaluations (studies comparing costs and health consequences of alternative courses
of action:costutility, costeffectiveness, codbenefit and costonsequence analyses) and

comparative costing studies that addressed the review question in the relevant population were
considered potentially applicable as economic evidence.

Studies that only reprted cost per hospital (not per patient), or only reported average cost
effectiveness without disaggregated costs and effects, were excluded. Abstracts, posters, reviews,
letters/editorials, foreign language publications and unpublished studies weredsctl$tudies
2dzRISR (G2 KI @S Iy LI AOFOoAfAGE NIrGAy3a 2F Wy2
took the perspective of a ne®@ECD country).

Remaining studies were prioritised for inclusion based on their relative applicability to the
development of this guideline and the study limitations. For example, if a high quality, directly
applicable UK analysis was available other less relevant studies may not have been included. Where
exclusions occurred on this basis, this is noted in the aglesection.

For more details about the assessment of applicability and methodological quality see the economic
evaluation checklist (The Guidelines Mariand the health economiagviewprotocol inappendix
C

When norelevant economic analysis was found from the economic literature review, relevant UK
NHS unit costs related to the compared interventions were presented to the GDG to inform the
possible economic implication of the recommendation to make.

NICE economievidence profiles

The NICE economic evidence profile has been used to summarise cost aatfexiateness

estimates. The economic evidence profile shows, for each economic study, an assessment of
applicability and methodological quality, with footnoteslicating the reasons for the assessment.

These assessments were made by the health economist using the economic evaluation checklist from
The Guidelines Manu& It also shows incremental costs, incremental outcomes (for gkam

QALYs) and the incremental casfectiveness ratio from the primary analysis, as well as information
about the assessment of uncertainty in the analysis. Bd#e7 for more details.

If a norUK study was included in the profile, the results were converted into pounds sterling using
the appropriate purchasing power parif§

Table7: Content of NICE economic profile

Item Description
Study First author name, reference, date of study publication and country perspective
Limitations An assessment of methodological quality of the study*:

1 Minor limitationsg the study meets all quality criteria, or the study fails to meet
oneor more quality criteria, but this is unlikely to change the conclusions abot
cost effectiveness.

1 Potentially serious limitations the study fails to meet one or more quality
criteria, and this could change the conclusion about cost effectiveness

9 Very ®rious limitations; the study fails to meet one or more quality criteria anc
this is very likely to change the conclusions about cost effectiveness. Studies
very serious limitations would usually be excluded from the economic profile
table.

Applicahlity An assessment of applicability of the study to the clinical guideline, the current |
situation and NICE decisionaking*:
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Item Description
1 Directly applicable the applicability criteria are met, or one or more criteria are
not met but this is not likely to chandke conclusions about cost effectiveness.

1 Partially applicable one or more of the applicability criteria are not met, and th
might possibly change the conclusions about cost effectiveness.

1 Not applicable; one or more of the applicability criteria aret met, and this is
likely to change the conclusions about cost effectiveness.

Other comments Particular issues that should be considered when interpreting the study.
Incremental cost The mean cost associated with one strategy minus the mean costamhparator
strategy.

Incremental effects  The mean QALYs (or other selected measure of health outcome) associated wi
one strategy minus the mean QALY of a comparator strategy.

ICER Incremental coseffectiveness ratio: the incremental cost dividedthg respective
QALYs gained.
Uncertainty A summary of the extent of uncertainty about the ICER reflecting the results of

deterministic or probabilistic sensitivity analyses, or stochastic analyses of trial
as appropriate.

*Limitations and applicality were assessed using the economic evaluation checklist from appendix of The Guidelines
Manual.®

Where economic studies compare multiple strategies, results are presented in the economic

evidence profiles for the paivisecomparison specified in the review question, irrespective of
GKSUKSNI 2N y20 GKFG O2YLI NR&AZ2Y 6+ & WI LILINE LINR |
Ad WIELIIINBLNRIFGSQ 6KSNB 'y AydSNIBSy iG-domiyiated & O2 Y
optongl Of AyAOIFf aGN)yGS3e Aa alAR (2 WR2YAYI(GSQ
f Saa Ozaidted C220y20SAYRAVMRNBDLINISF AFQFAY2YKE NR

Undertaking new health economic analysis

As well as reviewing the published economic literature for each review gquestion, as described above,
new economic analysis was undertaken by the Health Economist in a priority area. The priority area
for new health economic analysis was agreed by the G@Gfarmation of the review questions

and consideration of the available health economic evidence.

To parameterise treatment effects in the model, a network matelysis (NMA) was carried out.

This type of analysis simultaneously comgarailtiple treatments in a single metanalysis,

preserving the randomization of RCTs included in the reviews of direct comparisons. The aim of the
NMA was to include all relevant evidence in ordec#dculate treatmenispecific hazard ratios for

use in the modelWe usel statistical models for fixed and random effects that allowed inclusion of

multi arm trials and accouet for the correlation between arms in the trials with any number of trial
arms The code for the NMA was adapted from the ND@EisionSupport UnitDSU)website, and

run in WinBUGS 14. Heterogeneity and inconsistency were investigated using the methods described
in Dias et al (2012 andDias et al (2012&}.Further details about the NMA can be fouimd

appendixLand the NMA code iappendixM.

Additional data for the analysis wakentified as required through additional literature searches
undertaken by the Health Economist, and discussion with the GDG. Model structure, inputs and
assumptions were explained to and agreed by the GDG members during meetings, and they
commented on sbsequent revisions.

SeeappendixL for details of the health economic analysis undertaken for the guideline.
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Costeffectiveness criteria

bL/ 9Q&d NBLRNI WYW{20Alf @I fdzS 2dzZRISYSyGayYy LINAYyO
principles tha GDGs should consider when judging whether an intervention offers good value for
money®"°

In general, an intervention was considered to be adfactive if either of the following criteria
applied (given that the estimate was considered plausible):

1 The intervention dominated other relevant strategies (that is, it was both less costly in terms of
resource use and more clinically effective combweth all the other relevant alternative
strategies), or

1 The intervention cost less than £20,000 per quaditijusted lifeyear (QALY) gained compared
with the next best strategy.

If the GDG recommended an intervention that was estimated to cost more £88,000 per QALY

gained, or did not recommend one that was estimated to cost less than £20,000 per QALY gained,
0KS NBlFaz2zya FT2NJ GKAA RSOAaAA2Y NS RA&aOdzaaSR S
section of the relevant chapter with refereato issues regarding the plausibility of the estimate or

G2 GKS FFLOG2NR aSi 2dzi Ay GKS W{20Alft @I ftdzS 2
JdzA RPy 0SS Qo

Developing recommendations

Over the course of the guideline development process, the GDG was presented with:

9 evidence tables of the clinical and economic evidence reviewed fhe literature. All evidence
tables are imMAppendices G and H

1 summary of clinical and economic evidence and quality (as presenthpierss-11)
9 forest plots appendixi)

1 adescription of the methods and results of the eeffectiveness analysis undertaken for the
guideline &ppendix)

Recommendations were drafted ahe basis of the GDG interpretation of the available evidence,
taking into account the balance of benefits, harms and costs. When clinical and economic evidence
was of poor quality, conflicting or absent, the GDG drafted recommendations based on their expe
opinion. The considerations for making consensus based recommendations include the balance
between potential harms and benefits, economic or implications compared to the benefits, current
practices, recommendations made in other relevant guidelinegeptipreferences and equality

issues. The consensus recommendations were done through discussions in the GDG. The GDG also
considered whether the uncertainty was sufficient to justify delaying making a recommendation to
await further research, taking intaccount the potential harm of failing to make a clear
recommendation. The wording of recommendations was agreed by the GDG and focused on the
following factors:

1 on the actions health professionals need to take

9 include what readers need to know

1 reflectthea G NBY3IGK 2F (GKS NBO2YYSYRFIGA2Y OF2NJ SEI
NEO2YYSYRIFIGA2Ya YR GO2yaARSNE F2NJ 6SI]1 NBO2

1 emphasise the involvement of the patient (and/or their carers if needed) in decisions on
treatment and care

q folowNVy 9Qa aidl yRFNR FROAOS 2y NBO2YYSYyRIUGAZ2Y A
interventions.

Varicose Veins Full Guideline (July 2013)
32



3.5.1

3.5.2

3.5.3

3.54

3.55

Methods

The main considerations specific to each recommendation are outlined in the Evidence to
Recommendation Section for each chapter.

Research recommendations

When areas were identified for which good evidence was lacking, the guideline development group
considered making recommendations for future research. Decisions about inclusion were based on
factors such as:

1 the importance to patients or the population

9 national priorities

1 potential impact on the NHS and future NICE guidance
1 ethical and technical feasibility

Validation process

The guidance is subject tosaxweek public consultation and feedback as part of the quality
assurance and peer review the docem. All comments received from registered stakeholders are
responded to in turn and posted on the NICE website when thepphdication check of the full
guideline occurs.

Updating the guideline

A formal review of the need to update a guideline is usuatidertaken by NICE after its publication.
NICE will conduct a review to determine whether the evidence base has progressed significantly to
alter the guideline recommendations and warrant an update.

Disclaimer

Health care providers need to use clinigalgement, knowledge and expertise when deciding

whether it is appropriate to apply guidelines. The recommendations cited here are a guide and may
not be appropriate for use in all situations. The decision to adopt any of the recommendations cited
here must be made by the practitioners in light of individual patient circumstances, the wishes of the
patient, clinical expertise and resources.

The National Clinical Guideline Centre disclaims any responsibility for damages arising out of the use
or nortuse ofthese guidelines and the literature used in support of these guidelines.

Funding

The National Clinical Guideline Centre was commissioned by the National Institute for Health and
CareExcellence to undertake the work on this guideline.

Varicose Veins Full Guideline (July 2013)
33



Guideline summary

Guideline summary

Key priorities for implementation

From the full set of recommendations, the GDG seledtkdy priorities for implementationThe

criteria used for selecting these recommendations are listed in detail in The Guidelines NaFhal.
reasons that each of these recommendations was chosen are shown in the table linking the evidence
to the recommendation in thealevant chapter.

1 Refer people to a vascular servidfethey haveany of the following
- Symptomati¢ primary orsymptomatic recurrent varicose veins.

- Lower-limb skin changesuch as pigmentation or eczepthought to be caused by chronic
venous insuffiency.

- Superficial vein thrombosis (characterised by the appearance of hard, painful veins) and
suspected venous incompetence.

- Avenous leg ulcer (a break in the skin below the knee that has not healed within 2 weeks)
- Ahealed venous leg ulcer.

'A teamof healthcare professionals who have the skills to undertake a full clinical and duplex
ultrasound assessment and provide a full range of treatment.

?Veins found in association with troublesome lower limb symptoms (typipalin, aching, discomfort,
swelling, heaviness and itching).

9 Useduplex ultrasound to confirm the diagnosiEvaricose veins anithe extent of truncal reflux
and to plan treatment for people with suspected primary or recurrent varicose veins.

9 Forpeople with confirmed varicose veins and truncal reflux:

- Offer endothermahblation(see Radiofrequency ablation of varicose veins [NICE
interventional procedure guidance 8] and Endovenous laser treatment of the long saphenous
vein [NICE intervgional procedure guidance 52])

- If endothermal ablation isnsuitable, offer ultrasoungjuided foam sclerotherapffor
guidance on ultrasounduided foam sclerotherapfgee Ultrasounejuided foam
sclerotherapy for varicose veins [NICteimentional procedure guidance 440])

- If ultrasoundguided foam sclerotherapg unsuitable, offer surgery.
If incompetent varicose tributaries are to be treated, consider treating them at the same time.

1 Do not dfer comgression hosieryo treat varicose veins unlegsterventional treatment is
unsuitable.
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Full list of recommendations

All recommendations relate to adults aged 18 years and over.

Information for people with varicose veins
1. Give people who present with varicose veins information that includes:

1
1
1

An explanation of what varicose veins are
Possible causes of varicose veins

The likelihood of progression and possible complications, including deep vein thrombosis,
skin changes, leg ulcers, bleeding and thrombophlebitis. Address any misconceptions the
person mg have about the risks of developing complications.

Treatment options, including symptom relief, an overview of interventional treatments and
the role of compression

Advice on

weight loss (for guidance on weight management see Obesity [NICE clinical guideline 43])
light to moderate physical activity

avoiding factors that are known to make thesymptoms worse if possible

when and where to seek further medical help.

2. When discussing treatment for varicose veins at the vascular sef\ielethe person:

= =4 -4 -—a A

What treatment options are &ailable.

The expected benefits and risks of each treatment option
That new varicose veins may develop after treatment
That they may need more than 1 seesi of treatment.

That the chance of recurrence after treatment for recurrent varicose veins is higher than for
primary varicose veins.

°A team of healthcare professionals who have the skilisndertake a full clinical and duplex ultrasound
assessment and provide a full range of treatment

Referral to a vascular service

3. Refer people with bleeding varicose veins to a vascular service immediately.

4. Refer people to a vascular service* if they have any of the following

1
1

Symptomatié primary or sympbmatic recurrent varicose veins.

Lowerlimb skin changes,igch as pigmentation or eczema, thought to be caused by chronic
venous insufficiency.

Superficial vein thrombosis (characterised by the appearance of hard, painful veins) and
suspected venous incompetence.

A venous leg ulcer (a break in the skin below the knee that has not healed within 2 weeks).

A healed venous leg ulcer.

"A team of healthcare professionals who have the skilisndertake a full clinical and duplex ultrasound
assessment and provide a full range of treatment

“Veins found in association with troublesome lower limb symptoms (typically pain, aching, discomfort, swelling,
heavinessand itching).
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Assessment and treatmerinh a vascular service
Assessment

5. Use duplex ultrasound to confirm the diagnosis of varicose veins and the extent of truncal
reflux, and to plan treatment for people with suspected ipnary or recurrent varicose veins.

Interventional treatment

6. For people with confirmed varicose veins and truncal reflux:

9 Offer endothermal ablatioriseeRadiofrequency ablation of varicoseeins [NICE
interventional procedure guidance] and Endovenous laser treatment of the long
saphenous vein [NICE imeentional procedure guidance 32

1 If endothermal ablation is unsuitable, offer ultrasounduided foamsclerotherapy (see
Ultrasoundguided foam sclerotherapy for varicose veins [NICE interventional procedure
guidance 44Q)

9 If ultrasound-guided foam sclerotherapy is unsuitable, offer surgery.

If incompetent varicose tributaries are to be treated, consider treating them at the same time.

7. If offering compression bandaging or hosiery for use after interventional treatment, do not use
for more than 7 days.

Non-interventional treatment

8. Do not offer compression hosiery to treat varicose veins unless interventional treatment is
unsuitable.

Management during pregnancy

9. Give pregnant women presentg with varicose veins information on the effect of pregnancy on
varicose veins.

10.Do not carry out interventional treatment for varicose veins during pregnancy other than in
exceptional circumstances.

11.Consider compressiohosiery for symptom relief of leg swelling associated with varicose veins
during pregnancy

Key research recommendations

1. In people with varicose veins at CEABlinical, etiological, anatomical and pathophysiological)

stage C2 or C3, what are the factors that influence progression of the disease to CEAP stages C5

or C6?

2. What is the clinical and cost effectiveness of compressiasiery versus no compression for the
management of symptomatic varicose veins?
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3. What is the clinical and cost effectiveness of compression bandaging or hosiery after
interventional treatment for varicose veins compared withio compression? If there is benefit,
how long should compression bandaging or hosiery be worn for?

4. What is the clinical and cost effectiveness of concurrent phlebectomies or foam sclerotherapy
for varicose tributaries during truncal endothermal ablation fwvaricose veins compared with:

9 truncal endothermal ablation without concurrent phlebectomies or foam sclerotherapy?

9 truncal endothermal ablation with phlebectomies or foam sclerotherapy, if needed, 6
12 weeks later?

5. What is the optimal treatment (compression, surgery, endothermal ablation or foam
sclerotherapy) for varicose veins at each of the CEAP stages, that is CEAP&agEEAP
stage4 and CEAP stagég6?

Varicose Veins Full Guideline (July 2013)
37



5.1

5.2

Patient perceptions and expectations

Patient perceptions and expectations

Patient expectaions and perceptions concerning varicose veins may be derived from many sources.
The most common sources include GP clinics and hospitals, conversations with family and friends,
direct experience of others with the condition, and information on the in&trand in the mass

media. Some of these sources are misleading, unreliable and can be conflicting. This results in
confusion and may lead to some people with varicose veins becoming more anxious. The information
given can lead to unrealistic expectatiorimat 1) the likely progression of varicose veins, and 2) the
2dz602YSa 2F Fyeé GNBILGYSYylod {dzOK dzyNBFfAadiAxO S
quality of life.

To minimise misconceptions throughout all stages of care it is crucial to etimsingeople with
varicose veins are fullyfiormed about their condition People need information of the range of
evidencebased treatments available, and their possible risks, to enable them to make properly
informed choices.

It is hard for people witlvaricose veins to identify good quality information on the diagnosis and
management of varicose veins. This emphasises the urgent need to provide such guidance, together
with the most effective means of promoting and providing this information.

Review quetion: What are the perceptions and expectations of
people with varicose veinge.g. natural history, treatmentand how
can they be addressed?

For full details see review protocol appendixC

Table8: Characteristics ofreview question
Setting Primary and secondary care
Population Adults with leg varicose veins.
Intervention NA
Comparison NA

Evaluation Narrative summary of findings on patient perceptions and expectations related to the
assessment, treatment, treatment success/failure, retreatment, adverse events and
disease progression of varicose veins. Studies suggesting how such expectations car
addressed were also evaluated.

Clinical evidence

This review has been separated into three sections:

9 Expectations and perceptions about varicose veins

I Managing expectations and perceptions

1 Communicating information

The first section encompasses theffipart of the review questionWhat are the perceptions and

expectations of people with varicose vénsnd the latter two sections encompasses the second
part of the review questiofHow can they be addressed?
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Patient perceptions and expectations

Expectations and perceptions about varige veins

Summary of included studies

Six studies were identified that were relevant to the review question concerning the expectations
and perceptions of people with varicose veins. Five of the studies recruited people who had been
referred for treatment to a vascular clinic¢?**®""*® One was a qualitative stud{, whilst the other

5 were questionnaire survey§?**°%® 1 The qualitative studyg & 3INF RSR & WY2RS
it used the appropriate methodological approach for evaluatingegpa perceptons, but did not
describe the timing of the data collection clearly. Four of the sur?&s®'% SNB I NI RSR | 2
260> +ta (GKS&@ KIR dzaSR Of2aSR ljdzSadAz2ya gAGKA
questionnaires adequately. One sunéy | & 3 NJ R S Ralthagh itdid Bopa@dly |
appropriatequalitative techniques it didse open questions and the questionnaire was well
reported. The studies are summarisedTable9.
See also the study selection flow chartimpendixD, clinical evidence tables appendixGand
exclusion list irappendixl
Table9: Summary of studies analysing patient perceptions and expectations
STUDY Population/setting Methodology Quality
Palfreyman n=16. Patients Purposive sampling used to Unclear how much information the
2004’ referred for ensure gender and age patients would have received at the
varicose vein range. 22 patients were prior surgical owpatients clinic, which
treatment. Those  approached but 6 were could have affected results.
with complications unable to participate due to Trustworthiness of collected dataas
such as ulcers or  other commitments. made more likely through the use of
bleeding were Qualitative¢ semk established methods (framework
excluded. Setting: @ structured interviews analysis), the omgoing reflection and
large NHS conducted. Unclear when  discussion amongst researchers, and
secondary care OF NNA SR 2dzii Y the use of feedback of interpretations
trust in Sheffield. between 5 and 14 daystaf to patients both during and after
surgical oupatient clinic interviews. Graded as moderate
prior to referral to a quality.
@l & 0dzf I NJ a dzNi
Darvall n=282. Patients Consecutive patients given Prone b bias through the scope of
2009 about to undergo  Likert style questionnaire  answers being decided by the pre
foam sclerotherapy one week before treatment defined and closed questions.
for symptomatic and 6 months after Questions described but no actual
varicose veins. treatment Results presentec questionnaire provided. Good
Setting: Large NHS quantitatively, as response rate of 80% indicates the
secondary care proportions. results are probably representative.
trust Graded as very low quality.
Campbell n=190. Patients No information given on 62% completion rate. Open questions
2006’ referred to a selection of patiats. were provided concerning worries ant
vascular unit with  Questionnaire containing a fears about varicose veins, reducing
uncomplicated mixture of open and closed the risk of bias due tteading
varicose veins. guestions, given prior to guestions. However some bias was
Setting: unclear but first attendance at vascular present through these questions
likely to be a clinic. asking about concerns or worries
vascular unit in an rather than a more neutral concept
NHS secondary car adzOK a aFSStAy3a
trust. The whole questionnaire was
contained in theappendixof the
paper. Graded atow quality.
Dillon 2008° n=82. Patients with Questionnaire administered This is part of a before and after stud
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STUDY Population/setting Methodology Quality
newlydiagnosed at randomly selected clinics evaluating the impact of information
varicose veins to all patients referred with  giving to people prior to surgerfsee
referred for varicose veins. evidence table imppendixG). In this
surgery. Questionnaire contained section we describe the results of the

Setting: randomly  closed questios. The time  questionnaire prior to the

selected vascular  at which the questionnaire intervention.

clinics in Republic  was administered is uncleat

of Ireland. but likely to have been
before the vascular
consultation. Results
presented quantitatively, as

100% completion rate of the initial

guestionnaire. Prone to bias through
the scope of answeriseing decided by
the pre-defined and closed questions.

proportions. Questions described but no actual
questionnaire provided. Graded as
very low quality.
Shepherd n=111. Patients Consecutive patients 75% response rate. Prone to bias
2010 referred to a referred to a vascular through the scope of answers being
vascular surgeon  surgeon were invited to take decided by the prelefined and closg
with symptomatic  part. Questionnaire questions. Whole questionnaire
varicose veins. contained closed questions. contained in the appendigf the
Setting: vascular ~ The time at which the paper. Graded as very low quality.
clinic h an NHS guestionnaire was
secondary care administered is unclear, but
trust. likely to have been before

the vasalar consultation as
stated that no information
was given to the patient
prior to the questionnaire.
Results presented
guantitatively, as

proportions.
Zubilewicz n=156. Patients No information on patient  Prone to bias through the scope of
2009° (women only) with  selection. Multiple choice  answers being decided by the pre
chronic venous guestionnaire gtdy, but defined and closed questions.
disease (CVD), witt little information given on  Questions described but no actual
no previous the questions used. questionnaire provided. Graded as
treatment. very low quality.

Setting: Poland but
no other details
provided.

5.2.1.1 Narrative sunmary
l1a 2yte& S5FNBFtEt wnnd NBIFaasSaasSR LIS2LX SQa SELIS
do not inform us about the accuracy of their perceptions and expectations.
Palfreyman 2004

Thismoderate quality qualitative study of 16 varicose vpdatients elicited both positive and
negative expectations about varicose veins treatment and disease processes.

Positive expectations were expressed about the anticipated treatment effects on current symptoms.
14 2y 8 LI G mbrgthan anjthing &Y GaXA G 62y QG 0SS & Al Aa
the heaviness, everything that goes witthdpefully will have goné¢ There were also positive
expectations othe effect of treatment on prognosis, with thexpectation that surgery would
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prevent uture deterioration of symptoms anlkimit the extent of varicose veinPatients either had
the expectation of no possibility of recurrence, or that even a short sympteeperiod would be
worth it. Even those with previous surgery expected that thengsty this time would work better,
and that even a short symptom free period would be worth it.

Negative expectations were held of the disease prognosis if treatment was not givémportant
motivation for treatment was thatleep vein thrombosis (DVahd ulceration could occur later

because of their varicose veins. A particular concernthaisvaricose veins could exacerbate the

risks of flying on development oflaVT Negative expectations about the adverse events of surgery
were also stated. Fear sfirgery was commond X ®L QY Ay GKS YARRf{S y2¢0
GKSY R2YS YR LQYhemNAIKISYSR 2F KI @Ay3

Darvall 2009

This questionnaire survey aimed to assess the expectations of treatment effects in 282 patients prior
to treatment. Thisstudy involved 373 legs, and expectations of symptoms were presented in terms

of numbers of legs, presumably because differing levels of severity across legs in a single patient
might lead to differing levels of expectations about symptom improvement.tdat were

presented in low resolution graphs, and so the tabular data below are approximate.

A significant improvement iaverallsymptomsas a result of treatmentvas expectedyy patientsin
33% of leg, and a moderate improvement was expecte@o.The detailed expectations data for
individual symptoms are given belawTablel0.

Tablel0: t SNOSy (| 38 2 F 3MJassdcibtgdivih@xpecttibas ofisigrificant or
moderate improvement in symptoms

Expectation of significant Expectation of moderate (but not
Symptom improvement significant) improvement
Pain 37% 63%
Itch 32% 68%
Tingling 24% 76%
Cramp 30% 70%
Restless legs 29% 71%
Swelling 37% 63%
Heaviness 37% 63%

There were alspositive expectations of how treatment would affect the appearance of the legs, and
lifestyle factors such as being able to wear certain clothes. These results, presented as percentages o
patients, are summariseitt Tablel1.

Tablell: Percentage of patients [n=282] expecting significant or moderate improvement in
lifestyle. Figures are based on a low resolution graph and soapproximate.

Expectation of significant  Expectation of moderate (but

Aspect of lifestyle improvement not significant) improvement
Appearance of the legs 60% 30%
Choice of clothes that can be worn 30% 40%
Performance at work 27% 40%
Enjoyment ofeisure activities 27% 40%
Relationships 10% 15%
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A second questionnaire was given 6 months after surgical treatment to ascertain any mismatch
between expectations and what actually happen&dblel2 summariseshe percentages of legs (for
symptoms) or patients (for other factors) that did not have their expectations met

Tablel2: Percentages where preperative expectations were not met 6 months posiperatively
Legs [n=365] or patients [n=281}here

Factor expectations were not met
Symptoms Pain 20%
Itch 21%
Tingling 18%
Cramp 23%
Restless legs 22%
Swelling 27%
Heaviness 18%
Other factors Appearance of the legs 12%
Choice of clothes that can be 25%
worn
Performance at work 25%
Relationships 14%

Enjoyment of leisure activities 30%

Campbell 2006

Thisquestionnaire survey of 190 patients aimed to assess negative expectations about the
anticipated course of the disease in the absence of treatment, using closed questions directing the
respondent to further open comments. Overall 79% of the patients reported at least one concern or
worry about their varicose veinslablel3 summarises the fears that patients had about the future.

Tablel3: Fears associated with the anticipated course of the disease [n=190].

Fear Patients with the fear
Future thrombosis 31%

Future trauma or bleeding 16%

Future ulcers 15%

Future circulatory disease 12%

Future phlebitis 4%

General concerns about the future 30%

Dillon 2005

This questionnaire study of 82 patients set out to evaluate patient expectations about the perceived
risks of varicose veins, and the expectations of surgery. Significant personal anxiety caused by having
varicose veins was reported by 41% of responderablel4 summarises the perceptions of varicose

vein risks and ablel5 summarises the expectations of surgery.

Tablel4: Perceptions of varicose veins risks [n=82]

Perceived risk Patients with this belief
High risk of developing ulcers 56%
High risk of developing DVT 50%
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Perceived risk Patients with this belief
High risk of bleeding from minor injuries  32%
High risk of developing gangrene 33%

Tablel5: Expectations of surgery [n=82, unless stated]

Surgical expectation Patients with this belief
Surgery will improve appearance 80%

Surgery will improve pain 77%

Surgery will improve itch 76%

Surgery will improve heaviness 77%

Surgery will improve flarés 67%

Recovery after surgery will take <2 weeks 79%

[n=72]

Return to work after surgery widke 1 21%

month or more [n=72]
(@) No definition oW F { vadBiZein the paper.

Shepherd 2010

Thisquestionnaire survey of 111 patients presented much of its data in low resolution graphs, and so
the d\gta given below are approximate. The study shothed 36/99 5% of \r\espondentswere
GSEGNBYSt & 02y 0SSNy S R101(16%8a&iNINBOJIENNEENOSze 2Ry O
discomfort after treatment

With regard to treatment options available:

86% were aware of surgery as an option

32% were awaref laser ablation

22%were aware of sclerotherapy

18% were aware of radiofrequency ablation.

10% were unaware of any treatments.

= =4 4 A -

24/103 (23%) expressed a preference for endovenous treatments (i.e. endothermal or foam
sclerotherapy) over surgery. Of tieedovenous treatments, laser was the most popular (the first
OK2AO0S 2F MM:0® Tw: LI GASYGAa otnkmnoo aidl dSR
preference.

Zubilewicz 2009

This questionnaire study of 156 Polish women evaluated the peraeptibout modifiable risk
factors for chronic venous disease. The results are summariseablel6.

Tablel6: Perceived modifiable risk factors for chronic venous disease [n=156].

Perceived risk factors % of participants holding the belief
Overweight/obesity 85%
Highheeled footwear 73%
Standing position at work 71%
Sitting position at work 61%
Pregnancy 58%
Crossing legs 51%

Varicose Veins Full Guideline (July 2013)
43



Patientperceptions and expectations

Perceived risk factors % of participants holding the belief
Long journeys by car or plane 40%
Oral contraceptives 30%
Use of depilatory wax 17%
Underfloor heating 11%
Physical activity 20%

In terms of the expectations of the effects of chronic venous disease, >50% of thosebageshts
assessed chronic venous disease as a severe disorder that lessened quality of life. Approximately 709
of women more than 65 years old considered chronic venous disease as especially serious. Overall,
33.3% believed that chronic venous disease avask factor for ulceration, but about 70% of women
under 30 years regarded chronic venous disease as a primarily cosmetic problem.

5.2.1.2 Synthesis of evidence
Expectations of varicose veins natural history

Expectations generally reflected an exaggerated sefisisk from varicose veins. DVT and ulceration
were deemed probable events by patients in the qualitative stGdynd over half of respondenis

a questionnaire studi thought ulcers were likely. In the same std¥yne third of patients also felt
gangrene was a very high risk. However a higher quality qualitative Steelyealed that only 15%
feared future ulcers.

Expectations of effects of treatment

Expectations were generally that treatment would be highly effective in terms of improving
symptoms. The qualitative stuffyjsuggested that patients felt treatment would eradicate symptoms.
In one qualitative studf) about 75% of patients expected improvements in symptoms, and in
another®* all patients expected at least some improvement. Interestingly, approximately 20% of
patients in that stud§’ had their high expectations unmet.

Expectations of improvements in lifestyfewere more modest, with around 70% expecting
improvements in the choice of clothes, enjognt of leisureactivitiesand performancet work, and
25% expecting an improvement in relationships. Nevertheless, the proportion with unmet
expectations was similar to that for symptoms (approximately 25%).

Expectations of adverse events

Fear ofsurgery was expressed in the qualitative stiidgnother study showed that 16% were
extremely concerned about discomfort after treatmefiR1% of participants in another study
thought that it would take more than a month to return to work.

Expectations of treatments available

In one study, most patients were unaware of the existence of endovenous treatrifavitsst
patients admitted their knowledge was insufficient to make a choice.

Percepions of risk factors

In one study™’there was evidence of inaccurate identification of risk factors, with 17% of patients
believing the use of depilatory waxes were a risk factor. alk% thought undefloor heating

increased risk. Most patients knew that being overweight was a risk factor, but only 58% were aware
that pregnancy also heightened the probability of developing varicose veins.
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5.2.3

Patient perceptions and expectations

Managing expectations and perceptions

Two pagrs'”’’made suggestions as to how patient expectations could be managed. These papers

have been included isection5.2.2 and details of their methodology are outlinedTiablel7.

Palfreyman 2004 suggested that information given to patients should be based on consideration of

their expectations. This view was echoed by Canif@#6’ who also explained that reassuring
patients with expectations of poor prognosis might prevent many electing for intervention.

Communicating information

Two quantitative studie$**were identified thatanswered thereview question concerning
approaches tananage patienexpectatins. These studies assessed sioability of two specific
strategies: the informed consent proce¥gr an information bookl€t. One of these studiéSwas

the same study as desc8tR A y

iKS

LINE @A 2 dza

as limitations included the lack of a comparison group and high attrition ratablel7 summarises

these studies.

Tablel7: Studies evaluating strategies to address patient expectations

STUDY
Dillon 2008°

Bobridge
2011

Population/setting

n=82.Patients with
newly diagnosed
varicose veins
referred for
surgery.

Setting: randomly
selected vascular
clinics in Republic
of Ireland.

n=26. Patients with
chronic venous
insufficiency (CVI)
at grades CEAP
stage C3C6,
diagnosed with
duplex, recruited
from a vascular
clinic.

Setting: Australian
General Hospital.

Methodology

Evaluated the effectef the
standard informed consent
process on expectations.
The informed consent
process involved anin
depth discussion of the
nature and consequences ¢
surgery. The same
questionnaire assessing
expectations was used
before the informed
consent process,ral 2
weeks after, but before any
surgery had been given.

Assessed the impact of an
information booklet, which
had been developed from
the bestavailable evidence.
It containedlay term
information on the
pathophysiology of CVI and
the importance of skin care,
leg elevation, exercise, diet
and compression garments.
The booklet was provided
by a vascular nurse
specialist who explained its
contents. The patients were
expected to ead the

booklet and undertake the
0221fSiQa NI«
activities at home over the
next 6 months. Assessment
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without the use of a control group,
and was therefore prone to threats to
internal validity. One such threat aros
because the questionnaire was
administered diferently at the pre

and posttests, carried out in the
conventional way in the preest, but
by telephone in the postest (for all
but one of the respondents). This
could have influenced any changes
after the intervention. Finally, there
was attrition of15 patients in terms of
completion of thefollow-up
questionnaire, which could also have
OAlFlaSR NBadzZ Gao
quality.

Assessment was carried out with the
use of valilated questionnaires such a
the Health Education Impact
Questionnaire, and the CVI
questionnaire, but the presented
2dzi 02YSa o6adzOK | &
YR GSyaSéo | LIISE
units of these. Absolute preand post
test values of these measuresere

not given and the magnitude of any
changes was not presented. This was
WoST2NB FyR | FdSN
comparison group, with attrition of 6
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STUDY Population/setting Methodology Quality
of perceptions of health
occurred at baseline and 1
and 6 months after the
booklet had been given.

5.2.3.1 Narrative summary

Informed consent process

Dillon 2008° evaluated whether the normal informed consent process occurriming patient
consultation was capable of changing unrealistic patient expectatiaddel8 summarises the
changes in expectation occurring after iméormed consent process. These changes were described
as nonsignificant.

Tablel8: Changes in patient expectations occurring after the informed consent process

Proportion with expectation 2
Proportion with expectation pre  weeks post informed consent (but

Expectation informed consent [n=82] before surgery) [n=67]
Surgery will improve appearance 80% 90%
Surgery will improve pain 7% 84%
Surgery will improve itch 76% 80%
Surgery will improve heaviness 77% 86%
Surgery willmprove flares 67% 31%

It will take a month or more to 21% 27%

return to work

Varicose veins carry a high risk « 56% 60%
developing ulcers

Varicose veins carry a high risk « 50% 49%
developing DVT

Varicose veins carry a high risk « 32% (n=26) 67% (n=45)

bleeding fromminor injuries

Varicose veins carry a high risk « 33% 28%
developing gangrene

Information booklets

Bobridge 201¥ investigated the effects of giving informationdidets to patients. Many effects

were reported, but only three were relevant to patient perceptions. At 6 months-pdstinistration
0KSNBE 6SNBE aaAayAFAOIyld AYLINROSYSylac -klgfedSI OK
perceptions:

1 worryingabout chronic venous insufficiency

i feeling a sense of hopelessness about chronic venous insufficiency

i feeling nervous and tense.

5.3 Economic evidence

Published literature

No cost effectiveness evidence was identified for this question.
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5.4.1

5.4.2

Patient perceptions and expectations

Evidencestatements

Clinical

Expectationsor perceptionsabout varicose veins disease processes and treatment

Expectations of varicose veins natural history

1 Three studies comprising 288 participants suggested that an exaggerated sense of the risk of
varicose veia may exist in patienf$ OW QUALITY]

Expectations of effects of treatment on symptoms

1 Three studies comprising 380 participants suggested that most patients expect symptoms to be
improved by treatmenfVERY LOW QUALILTY]

Expectations of effects of treatemt on improvements in lifestyle

1 One study comprising 282 participants suggested that about 70% of patients expect lifestyle to be
improved by treatmenfVERY LOW QUALILTY]

Expectations of adverse events

1 Three studiesomprising 209articipants suggestetthat patients are fearful of surgery and
expect recovery to be loNyERY LOW QUALILTY]

Expectations of treatments available

1 One study comprising 111 participants showed that most patients had insufficient knowledge
about available treatments to be able make an informed choid¥ ERY LOW QUALITY]

Perceptions of risk factors

1 One study comprising 156 participants showed that patient perception of risk factors were often
inaccuratefVERY LOW QUALILTY]

How such expectation®r perceptionscan be addressed

Informed consent process

1 One study comprising 82 participants showed that the informed consent process was ineffective
in changing patient expectatiof§ ERY LOW QUALILTY]

Information booklet

1 One study comprising 26 participants showed that provisiomahéormation booklet containing
the best available evidence could help to improve varicose-nedaied perceptions such as
anxiety and a sense bbpelessnessMERY LOW QUALITY]

Economic

No cost effectiveness evidence was identified for this question.
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5.5 Recommendationsand link to evidence

5.5.1 Patient nformation at first consultation

Recommendations

Relative values of
different outcomes

Trade off between
clinical benefits and
harms

Economic
considerations

Quality of evidence

Other considerations

12 .Give people who present with varicose veins information that includes
1 An explanation of what varicose veins are
9 Possible causes of varicose veins

9 Thelikelihood of progression and possible complications, including
deep vein thrombosis, skin changes, leg ulcers, bleeding and
thrombophlebitis. Address any misconceptions the person may ha\
about the risks of developing complications.

9 Treatment options, ircluding symptom relief, a overview of
interventional treatmentsand the role of compression

9 Advice on

- weight loss (for guidance mweight management see Obesity
[NICE clinical guideline 43

- light to moderate physical activity

- avoiding factors thaare knavn to make their symptoms worsé
possible

- when and where to seek further medical help.

The outcomes used in this review were any reported in the papers. The GDG
considered any reported perceptions and expectations as equally important.

The evidence reviewed suggested thabplehad pessimistic perceptions of the
likelihood of developing complications such as ulcers if their disease progressec
expectations of treatment success, and a poor understanding of the lifestyle risk
factors for the disease.

There was a scarcity ofielence on how information should be given to people wit
varicose veins wanting information.

There are few, if any, harms from exploring perceptions and expectations at the
initial consultation and by providing accurate information for people with vagcos
veins. There was some concern within the GDG that raising issues that had not
considered by the person with varicose veins (e.g. gangrene) may increase thei
anxiety. It was felt, therefore, that although misconceptions should be explored i
was notnecessary to introduce new factors that may cause anxiety and that
information should be tailored to thpersonand their needs. Palfreyman 2004nd
Campbell 2008 suggestedhat information given tgpeopleshould be based on
consideration of their expectations.

The GD@xpected that the impact of providing patient information on time and
resource use would be minimal, and would likely be offset byrgmrovement in
quality of life. Reassuringeoplewith expectations of poor prognosis might preven
many electing for interventiort!

Eight studies were included in this section (1 qualitativeudntitative surveys). The
quality of evidence was moderate for the qualitative data (1 study). Quality was
graded as low or very low for the quantitative surveys (7 studies). Survey metho
are not optimal for exploring expectations and perceptions, godstionnaires may
use closed and potentially leading questions.

Alongside the evidence review, the recommendation was based on the list of to}
that the GDGagreed wouldorovideuseful information for people witlvaricose veins


http://www.nice.org.uk/cg43

Patient perceptions and expectations

to supplement that found in the evidence

A key message from the evidence was thebple with varicose veirtsad
pessimistic perceptions of the likelihood of developing complications such as ulc
their disease progressed, high expectations of treatir&iccess, and a poor
understanding of the lifestyle risk factors for the diseaBeere is little reliable
information available in the literature on the proportion of people with varicose
veins who progress to venous ulceration. One study reported2Ba8% of those
who had visible varicose veins without oedema or other complications progresst
more serious venous disease after 6.6 yearslowever there was no information
about the numbers progressing to ulceration. Other data on the lifetime prevaler
of varicose veins estimates that approximateiy636 ofpeoplewho have varicose
veins in their lifetime will develop venous ulcétsy

The GDG considered that education of healthcare professionals was an importa
issue.

The GDG felt that a brief overview of the different treatment options was
appropriate at this stage to ensure patients were aware of the options, but that ¢
detailed description of the precise process or the risks and benefits of the optior
was notnecessary.

The evidence reviewed hapter6 identified a high body mass index as a factor t
both increased the risk of progression to moreisas varicose veins and was also
factor predicting worse outcome after treatment compared with a normal body
mass index.

The GDG felt that light to moderafgysical activityfor example, walking or
swimming)may help but that strenuous exercise maygaavate varicose veinghe
evidence from Chapter 6 suggested exercise was not an independent factor eitt
increasing or reducing varicose veins progression. Nevertheless, the GDG felt it
important to tell patients that light to moderate physical agty is safe, as the
positive overall health effects of health promotion outweigh any small risks (frorr
which there is no evidencel}.is important to note that aggravating factors are
individual to the person with varicose veirfhe experience of therpmary care
members of the GDG was that people with varicose veins had often worked out
what the factorswerethat exacerbated theisymptomsand they should be advised
to avoid these factors where possible.

The patient should be informed that if they eeqience hard painful veins, skin
changes, a break in the skin on their leg lasting for longer than 2 weeks or any
bleeding from the varicose veins they should come back to seek further medical
help.

The GDG noted there was information about varicose weens available on the
internet. This could be an unreliable source of information that does not provide
comprehensive information on the range of management options available and/i
their adverse effects. It may be beneficial for the healthcare profesktona
recommend specific reliable resources if desired by the person with varicose ve|
The recommendation has been developed to be specific to the information need
people with varicose veins. The NICE patient experience guideline provides furt|
more generic, recommendations to improve the experiences of those using the
health service and should be consulted as required.
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5.5.2 Patient information prior to treatment

Recommendations

Relative valuesf
different outcomes

Trade off between
clinical benefits and
harms

Economic
considerations

Quiality of evidence

Other considerations

13 When discussing treatment for varicose veins at the vascular sef\tiek
the person:

What treatment options are available

The expectedbenefits and riskof each treatment option
That new varicose vims may develop after treatment
That they may need rore than 1 session of treatment

That the chance of recurrence aftareatment for recurrent varicose
veins is higher than for primary varicose veins.

3A team of healthcare professionals who have the skills to undertake a full clinical anc
duplex ultrasound assessment and provide a full range of treatment

¢KS 2dzi02YSa O2yaARSNBR FT2NJ GKAA NB¢
expectations and these were all considered equally important by the GDG.
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There are few, if any, harms fropmovidingaccurate, relevant information when
discussing treatment optionandexploring expectations from surgery.

The evidence found suggested thaith varicose veinbad overly optimistic
expectations of treatment success. However there were also exaggerated
perceptions of adverse effects, such as prolonged periods of recoveryspogery.
Peoplewere often unaware of the possible treatments available.

It was expected that the impact of providing patient information on time and
resoure use would be minimal, and would likely be offset by an improvement in
quality of life.Reassuring patients with expectations of poor prognosis might pre
many electing for interventior’

Eight studies were included in this section (1 qualitative, 7 quantitative surveys).
quality of evidence was moderate for the qualitative data. Quality was graded as
or very low for the survey collected data. Survey methods are not optimal for
exploring expectations angerceptions,and questionnairesnay use closed and
potentially leading questions.

The GDG felt that it was important that patients should have information about tl
risks and benefits of the treatment optione ¢hat they are fully informed before
they make a decision about whether to undergo treatment.

The chance that further varicose veins may develop after treatment (which were
new varicose veins rather than treatment failure) and the possibility that treatme
may require more than one session were felt to be important to ensure that patie
had a realistic expectation of treatment success before treatménteview of the
data from the trials of interventional procedures indicates thtz rate of clinical
recurrence of varicose veins at 3 years is likely to be betwee30¥.0One of the
aspects which prevents being able to provide clear figures on retreatment rates
the fact that many of the treatments are relatively new and the long term rates h
not yet been published

There isevidence to suggest that peoplégth recurrent varicose veins have a poore
outcome following treatment than those being treated for primary varicose veins
(section6.2). The GDG noted that this was consistent with clinical experience wil
they found that recurrent disease was associated with a worse outcome after
treatment than for primary varicose veins.

The recommendtion has been developed to be specific to the information needs
people with varicose veins. The NICE patient experience guideline provides furt|
more generic, recommendations to improve the experiences of those using the
health service and should m®nsulted as required.
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Referral to a vascular service

The key decision to be made in primary care is whether or not a patient should be referred to a
vascular service. The main reasons for referring a person with varicose veins are to alleviate their
symptoms and to prevent the progression of disease. A substantial variation exists in who is referred
and how patients are treated, with some individuals being offered only lifestyle advice, whilst others
are referred to a vascular service for intervemiid treatment.

Two review questions were therefore developed to identify evidence for the indications for referral.
The first was a prognostic review, aimed at identifying the patient characteristics, symptoms and
signs (that can be assesdeyla nonvascuar specialistthat are associated with a higher likelihood

of disease progressiosdction6.1). The rationale for this question was that patiemt®re likely to
progress to the more severe stages of the disease should be prioritised for referral for early
treatment.

The second review question was also a prognostic review, aimed at identifying the patient
characteristics, symptoms and signs (thamh de assessdaly a honvascular specialisthat are
associated with better or worse outcomes after interventional treatmese{ion6.2). The rationale
for this question was that patients who are more likely to respond well to treatment should also be
prioritised for referral for treatment.

As the initial presentation is geradly in a norspecialist setting, we have focussed on prognostic
factors that might be determined without the need for specialist investigations, and so measures
such as vein diameter were not included.

The GDG were aware of the limitations of using@AP classification for identifying progression
(sectionl.1), but as there is no other defined progression scale, and it has been used by hilneh o
literature, it was used as the definition of progression.

We recognised that certain patients might not have predictive markers for progression or a good
response to treatment, yet would still benefit greatly from treatment due to impaired quafitifeo

| 26 SOSNE GKS 101 2F Ly loaz2ftdziS ljdzZtAde 27F f
evidencebased decision on quality of life recruitment thresholds very difficult.
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6.1 Review question:

a) In people with leg varicose veins at CEA&ss C2 which gns,
symptomsand/or patient characteristics are associated with
disease progression to i) C3, ii) C4, iii) C6

b) In people with leg varicose veins at CE@lRss C3 which signs,
symptomsand/or patient characteristics are associated with
disease progression to i) C4, ii) C6?

c) In people with leg varicose veins at CEAP class C4 which signs,
symptoms and/or patient characteristics are associated with
disease progression to C6?

For full details see review protocol appendixC

Tablel9: PICO characteristics of review question

Population Adults with leg varicose veins at CEAP stage C2 OR C3 OR C4 [ag)inipantsl c) of
the clinical question]

Prognostic Clinical signs that can be assesbgdnon-vascular specialist
factors 1 Location/extent of varicose veins
1 Any other aspects of physical examination

Clinical symptoms that can be assesbgd nonvascular specialist
9 Severity of pain
1 Severity of other varicose veins symptoms

Patient characteristicthat can be assessda a nonvascular specialist
1 Age

9 Body mass index (BMI)

9 Comorbidities

9 Pregnancy/no of previous pregnancies

9 Severity of pain

1 Severity of other varicose veins symptoms

1 Past history of deep vein thrombosis (DVT)

1 Recurrent varicose veins

Outcomes/end Progression to the CEAP class endpoints defined by parts a), b) or c) of the clinica
points question

Study design Pooled individual patient data, cohort and case control studies.

6.1.1 Clinical evidence

Summary of included studies

Four eligible studies were included in the review. Ghel & I NI RSR | a &P246¢ | dz
SNBE INIRSR Fa GOSNER f26¢ ljdzqrfAGed HWPHEandinKNBS
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one of these the modeéhcluded variables that compromised the aysit*®. These compromising
variables were crossectional variables that correlated heavily with the outcome and the risk factor.
Details of these studies, and other reasons for their qualiggdimg, are given ifable20.

Due to the small amount advidence identifiedthe authors of all relevant abstracts were contacted
and asked to provide detailed information on the methodology and results of their studies

author "’ responded to our request and the information sent was used despite lacking some details.
Information was not received from any of the other authors despéminders being sent, and so
these abstracts were excludedppendix)).

See also the study selection flow chartipendixD, clinical evidence tables appendixGand
exclusion list imppendix]
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Table20: Summary of studies included in theview.

STUDY

Pannier
2011°

Robertson
2009"

Scott 1998°

Population
description Progression***
(sample size) Tested risk factors definition

Participants  Gender, height, From C2 to G8

sampled blood pressure,
from Bonn, BMI, subjective
Germany, symptoms, work
who were C2 stress/
at baseline strenuousness,
(n=290) activity, smoking,
alcohol, quality of
life.
Patients Age, gender, From C2 to

scanned ina smoking, physical development of

vascular exercise, daily ulceration (C5 or C6)
laboratory in  activity, past

Scotland, medical history.

with a CEAP

range from

C26. (n=240)

Patients with Age, gender,past CNB Y & @I NR

varicose medial history. [CEAP stage €23]to
veins without ulceration [CEAP stag
ulceration C5C6]

Methodology

Prospective cohort study,
evaluating the associations
between the risk factor levels
and the risk of progression to
C36.

Case control study, with case
being C5/6 and controls being
C24. Potential confounders
were either matched betweer
groups, or adjusted for in the
analysis.

Case control study, with case
described as chronic venous
insufficiency (CVI) grades |l

and lll,and controlsdescribed

Comments Quality*

Published as an abstract, with additiona Very low
information gathered from the authors. |

was unclear if participants received

treatment during the 6 yeafollow-up.

Some risk factor variables, such as Very Lo
GLIKEAAOIf BEPpHDZHB
activityaged 351 p ¢ = ¢ 2 dzf R
preceded ulceration in most, but not all
cases, as some patients may have
remained in these age categories at the
time of analysis, based on the meanwa
variance of age given, thigould threaten
the prognhostic value of these variables.
Other risk factorancluded in the
multivariable analysis/ere cross
sectional, andherefore not prognostic
Their inclusion in thanalysisneant the
prognostic valuef the multivariable
model wasadversely affected.

It is not clear that all the CVI grade Il an Very Lo
Il patients had ulcers, but there is an
indication that is the case in the paper.
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Population
description Progression***
STUDY (sample size) Tested risk factors definition Methodology Comments Quality*
and those ashaving varicose veins
with ulcers all ¢ A U K2 dz®Potemtial+ L ¢
recruited confounders were not
from the matched between groups, bu
same were adjustedor in the
vascular multivariable analysis.
clinic.
(n=222)
Boccalon Patients with Age, gender, No skin changes (€9 Casecontrol study, Most analysed factors considered were Very LoW
1997 CVI ofegs secondary to skin changes (@8) comparing the frequency of  crosssectional and so not prognostic.
previously aetiology** risk factors in the 3 groups (n
treated with skin changes, skin changes
2 months of without ulceration, skin
daily 19 changes with ulceration).
microflavanoi
d fractions
(n=666)
*h@SNI t X 2yS R2gyaANIRS SR G2 | ljdzZr tAdG@ ANIFRAY3I 2F G¥2RSNI GS¢3 (162 R266y3IANI RSaA

**n this review, primary aetiology refers to cases due to venous valve defects, whereas secondary aetiology refersemmdansto obstruction by a previous DVT
FFF GLINRPINBaarzyé KlFra faz2 0SSy dzaSR G2 NBtFGES G2 Oictlyheadrepiogid@dion, hairinkpReatiantisatatdhe atatedaR
the cases representsprogression of the state of the controls.
(a) Downgraded foindirectnessno report of blinding of assessor and incomplete information given by abstract authors.
(b) Downgraded for indirectness and for the use of case control methodology instead of prespackivof blinding of assessors, unreported attrition rates, possible selection bias and t
inclusion of inappropriate variables in the multivariable analysis.
(c) Downgraded for indirectness and for the use of case control studies instead of prospedtiveclear reporting of outcomes.
(d) Downgraded for indirectness and for the use of case control studies instead of prospective, unclear measurement katitiiiiintiog of assessors, unclear levels of attrition, and a
lack of consideration of confouars in the analysis.
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6.1.1.1
6.1.1.1.1

6.1.1.1.2

Referral to a vascular service

Age (continuous; per yeancrement increase in age) 1.02 (1.01, 1.04)
BMI 25 t0<30 {/s.<25) 2.56 (1.54, 4.28)

BMI 30 to <40\s.<25) 2.86 (1.65, 4.94)

BMI >40 ys.<25) 3.47 (1.01, 11.93)

Swellingfeeling in leg lasting 4 weeksvg.none) 1.68 (1.01, 2.81)

Narrative summary

Prospective studies

Pannier 2011°

Out of 290 people with C2 at baseline (who also attended 6.6fpH#aw-up), 83 (28.6%) went on to
develop C3 6.6years later. A multivariate analysis showed that there was an increased risk of
progression from C2 to @3over 6.6 years with greater baseline age, increased baseline BMI , and a
adzo2SOGADBS aagSt f(gyighteFiSIDID ik Yablé 2IThe otherlfagt@d< hady/id®

great an uncertainty in their direction of effect to be sure of their impact on disease progression
(Table2l).

Table21: Multivariable results from Pannier for the relative risk of progression from C2 te8C3
over 6.6 years

RR (95% CI) of the progression from C

Risk factor to C36

Being female\s.male) 1.31 (0.89,1.94)
Pre-hypertension ¥s.normal blood pressure) 2.07 (0.77, 5.58)
Stage 1 hypertensiorv§.normal blood pressure) 1.41 (0.46, 4.32)
Stage 2 hypertensiorvg.normal blood pressure) 1.26 (0.52, 3.01)
Leg heaviness lasting 4 weeks.fione) 1.07 (0.64, 1.79)
Feeling of leg tension lasting 4 weeks.(ione) 1.25 (0.71, 2.20)
Pain during prolonged walking lasting 4 weeks.rfone) 0.96 (0.53, 1.72)
Leg itching lasting 4 weekss(none) 0.89 (0.46, 1.70)

Case control studies

Robertson 2009

Univariateanalysis evaluated seveffalkctors {Table22) that might have a prognostic effect on the

risk of developing ulceration. All odds ratios (ORs) were adjusted for age and sex, as cases were olde
[64.1vs.59.9; p=0.01] and more often male [553843%; p=0.07]. It was unclear whether most risk
factorsincreased or decreased risk, with the exception of smoking, where reduced ulceration was
associated with lower levels of smoking.

Table22: Univariateresults from Robertson 2009 relating to lifestyle

Risk factor OR (95% CI) fariceration® Comparator

Smoking (pack years) 1.08 (0.9, 1.29) Increment increase in smoking
pack years

Light physical exercise at ages4s 0.86(0.37, 2.01) compared to no physical

Moderate physical exercise at ages 35 0.76(0.34, 1.68) exercise at ages 3%

45

Strenuous physical exercise at ages 3t 1.29(0.48, 3.49)
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Referral to a vascular service

Risk factor OR (95% CI) fariceration® Comparator

45

Typical daily activity at ages-35 ¢ 1.09(0.49, 2.41) compared to typical daily
walking activity of sitting at ages 385
Typical daily activity at ages-35 ¢ light 0.79(0.31, 2.03)

loads

Typical daily activity at ages-35 ¢ 0.86(0.35, 2.10

heavy work

(a) This is the OR (95% fok) ulceration for every increment increase of the risk factor (continuous variables)the
existence of the risk factor compared to the reference category (categorical variables).

Medical history was also compared across cases and cofifiaide23). It is not clear if these factors
had preceded ulceration, though this is likely in many cases.

Table23: Univariateresults from Robertson 2009 relating to past medical history

% with risk factor in % with risk factor in
Risk factor cases controls Effect sizeOR (95% ClI)
History of phlebitis 44/120 (37%) 34/120 (28%) 1.46(0.85, 2.52)
History of leg fracture 22/120 (18%) 13/120 (11%) 1.85(0.88, 3.87)
History of arthritis 48/120 (40%) 42/120 (35%) 1.24(0.732.09}
Ever smoked 77/120 (63.6%) 55/120 (45.6%) 2.12(1.26, 3.55)

(a) ORs/mean differences and 95% Wése not stated inthe originalpaper, but have been callated by members of the
NCGC technical team

A multivariable analysis was carried out to attenpevaluate the independent effects of each risk
factor. No potentially prognostic factors remained in the model after stepwise logistic regression. It
should be noted that the model included cressctional factors such as reflux and BMI, and so the
progrostic validity of the model may have been reduced.

Scott 1995°

Scott 1995 considered many cressctional factors that could not have had any prognostic value
(swch as current BMI), so these have not been presented in this review. The potentially prognostic
unadjusted effects of factors on ulceration are provided @ble24.

Table24: Univariate risk factors for ulceration (adjusted for age and sex).

Controlso & @I NR& C Effect siz§ORs/mean

Risk factor Casequlceration) @SAYy &£ 0 differences and 95% Qls
History of heart disease 21/93 22.6% 6/129 (4.6%) OR: 5.98 (2.31, 15.50)
History of diabetes mellitus 21/93 22.6% 3/129 2.3%) OR: 12.25 (3.53, 42.50)
History of hypertension 46/93 (49.5% 21/129 (16.3%) OR: 5.03 (2.71, 9.35)
History of kidney disease 4/93 4.4% 3/129 (2.3%) OR: 1.89 (0.41, 8.64)
History of arthritis 18/93 (19.7% 18/129 (L3.9%) OR: 1.48 (0.72, 3.03)
History of leg inju@/ 51/93 64.8% 23/129 (L7.8%) OR: 5.60 (3.05, 10.78)
History of phlebitis/clot 42/93 45.6% 31/129 @4.2%) OR: 2.60 (1.44.62}

Varicose Veins Full Guideline (July 2013)
57



Referral to a vascular service

Controlso & @ NR C Effect siz§ORs/mean

Risk factor Casequlceration) @SAYy &£ 0 differences and 95% Qls
History of oral contraceptive  5/93 (6.1%) 271129 0.7% OR: 0.21 (0.08, 0.58)
use

Years smokedmean(sd)] 17 (1.7) 8.8(1.0) MD: 8.20 (7.81, 8.59)

(a) ORs/mean differences and 95% Cls were not stated in the original paper, but have been calculated by authors of the
review

(b) History of leg injury defined aserious leg injury such as a broken leg, burn, stab or gunshot wound, or a crush injury

(c) Itis unclar whether the % given in the paper was out of all subjects or just females. However, the tabular presentation
of results in the paper suggests the % represented all patients. Hence the surprising result for oral contraceptive results
may simply be an arfact of a greater proportion of women in the control group (this would automatically lead to a
greater % using contraceptives). If the calculation is redone using the same numerators, but the number of women as
denominator, then the significant effect digazears [OR: 0.43 (0.15, 1.21)], which supports this assertion.

A multivariable analysis was carried out to assess the independent effects of each risk factor. The
multivariable model did include two variables that were crasstional (BMI and no health
insurance), which may have reduced the prognostic validity of the model, but male gender and a
history of leg injury or diabetes mellitus were shown to be independent prognostic factors for
ulceration Table25).

Table25: Multivariable analysis carried out by Scott 1995

Risk factor OR for ulceration
age 1.07/year (1.041.1)
male gender 8 (3.518.3)

BMI 1.07/kg/m2(1.031.13)
no health insurance 3.2 (1.37.7)

history of leg injur§ 4.7 (2.310.5)
Diabetes mellitus 4.3 (0.9918.7)

(a) History of leg injury defined as: serious leg injury such as a broken leg, burn, stab or gunshot wound, or a crush injury

Boccalon 199%
Gender

¢CKS Y230 aSOSNBE T2N¥Y 27T -84 DPENDERZFASOKbH gz O 8 KD
men compared to 49/596 women. Although not presented in the paper, our calculations showed

that men had 2.31 (1.16, 4.59) times the odds of havingtist severe skin changes compared to
women. However when comparing the proportions of men with skin changes of any level (37/70)

and women with skin changes of any level (318/596), our calculations showed men had no greater
odds [OR: 0.98 (0.6Q.67)].

Ace

Themeanageappeared to increase with greater sever(fyable26).

Table26: Association of age with severity

Group 3 (more severe
Group 2 (skin changes skin changes including

not including pre pre-ulceration or
Risk factor Group 1 (<C4) ulceration or ulceration) ulceration)
Age (mean/sd) 45(14) 53(15) 65(13)

Other factors
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6.1.3

6.1.3.1

Referral to a vascular service

Other factors were considered but they wermsssectional and so do not indicate prognosis for
progression.

Economic evidence

No cost effectiveness evidence was identified for this question.
Evidence statements
Clinical

Risk factors for progression from CEAP 2 to CEAP 3

Being female

T 1 prospective study comprising 290 participants suggested that being female at baseline is
associated wittmore likely progression from CEAP 2 to CE&RaB6.6 yeafollow-up than being
male but the direction of this effect was uncertain [LOW QUALITY].

Age
1 prospective study comprising 290 participants suggested that greater age at baseline is associated
with more likely progression from CEAP 2 to CEA&RaB6.6 yeafollow-up [LOW QUALITY].

Hypertension

1 1 prospective study comprising 290 participastggested that havingre-hypertensionor stage
1 hypertension or stage 2 hypertensiahbaseline is associated withore likely progression
from CEAP 2 to CEAR &t 6.6 yeafollow-up than having normal blood pressure, but the
direction of this effectvas uncertain [LOW QUALITY].

Body Mass Index (BMI)

1 1 prospective study comprising 290 participants suggested that hBNMi@®25- <30at baseline is
associated withmore likely progression from CEAP 2 to CEARaB6.6 yeafollow-up than
having BMI <28.0OW QUALITY].

T 1 prospective study comprising 290 participants suggested that hBNiB0- <40at baseline is
associated withmore likely progression from CEAP 2 to CEARaB6.6 yeafollow-up than
having BMI <25 [LOW QUALITY].

T 1 prospective study eoprising 290 participants suggested that havigigl >40 at baseline is
associated withmore likely progression from CEAP 2 to CEARaB6.6 yeafollow-up than
having BMI <25 [LOW QUALITY].

Subjective feeling of leq heaviness

1 1 prospective study compiigg 290 participants suggested that a subjective feeling of heaviness
lasting 4 weeks at baseline is associated withre likely progression from CEAP 2 to CEARaB
6.6 yearfollow-up than no subjective feeling of heaviness, but the direction of tHisctfvas
uncertain [LOW QUALITY].

Subjective feeling of leqg tension

1 1 prospective study comprising 290 participants suggested that a subjective feelingexidem
lasting 4 weeks at baseline is associated witire likely progression from CEAP 2 toAPE36 at
6.6 yearfollow-up than no subjective feeling of leg tension, but the direction of this effect was
uncertain [LOW QUALITY].

Subjective feeling of swelling in the leg
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1 1 prospective study comprising 290 participants suggested that a subjectiiregfegékwelling in
the leg lasting 4 weeks at baseline is associated mvithe likely progression from CEAP 2 to CEAP
3-6 at 6.6 yeafollow-up than no subjective feeling of swelling in the leg [LOW QUALITY].

Pain during prolonged walking

1 1 prospective sidy comprising 290 participants suggested that pain during prolonged walking
lasting 4 weeks at baseline is associated Vésislikely progression from CEAP 2 to CEARaB
6.6 yearfollow-up than no pain during prolonged walking, but the direction astéffect was
highly uncertain [LOW QUALITY].

Itching

1 1 prospective study comprising 290 participants suggested that itching in the past 4 weeks at
baseline is associated witbsslikely progression from CEAP 2 to CE&RaB6.6 yeafollow-up
than no itching, but the direction of this effect was uncertain [LOW QUALITY].

Risk factors for ulceratiorfprogression to C6)

Male gender

T 2 case control studiesomprisingd88 participants suggested that male gender is associated with
more likely develpment of ulceration. This appeared to be a clinically important effect [VERY
LOW QUALITY].

Past history of diabetes

9 1 case control studgomprising222 participants suggested that a history of diabetes is associated
with more likely development of ulcerain, but the direction of this effect was slightly uncertain
[VERY LOW QUALITY].

Past history of leg injury

1 1 case control studgomprising222 participants suggested that a history of leg injury is
associated withmore likely development of ulceration. Thwas a clinically important effect
[VERY LOW QUALITY].

Economic

No cost effectiveness evidence was identified for this question.
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Referral to a vascular service

Review questionin people with leg varicose veins are there any
factors (clinical signs and symptoms or patient reportedtcomes)
that would predict increased benefits or harms from varicose veins
interventional treatments?

For full details see review protocol appendixC.

Table27: PICO characteristics of review question

Adults with legvaricose veins
Clinical signs and symptoms that can be assebgednonvascular specialist
1 Any aspects of physical examination (CE#&Be

1 Patientassessed sympton{scluding pain, discomfort, cosmetic concerns/cosmes
swelling(oedema), aching, heavineks.

Patient characteristics that can be assesbga nonvascular specialist
9 Age

1 Body mass index (BMI)

1 Comorbidities

1 Parity

1 Recurrent varicose veins

9 Medical history (including family history)

Patient reported outcomes thatan be assessduay a nonvascular specialist

1 health-related quality of life, using generic (e.g. Medical Outcomes Study Short F
36, EQD)

1 diseasespecific validated tools (e.g. Chronic Venous Insufficiency Questionnaire,
Aberdeen Varicose Vein Sympideverity Score).

i Patientreported outcome:
o Healthrelated quality of life, using generic and disease specific validated tools.
o Patientassessed symptoms

1 Physiciarreported outcomes (CEAP)

1 Presence of reflux

1 Need for additional/further treatment

1 Adverse events from intervention

1 Prevention oftcomplications from varicose veins

9 Return to work/normal activities

Studies must carry out a multivariable analysis, considering feasible confounders.
prospective studies will be included.
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6.2.1 Clinical &idence

Summary of included studies

Seven prospective studies were included in the reviety*°4¢>86>1%9wgo were graded as moderate quafity’, two as low quality®*®and three as very
low quality. **“%*® Details of these studies, and reasons for their dyajiading, are given ifiable28. See also the study selection flow charappendix
D, clinical evidence tables appendixGand exclusion list inppendixJ.

Table28: Summary of studies included in the review

STUDY

Fischer
2006

Gibson
200748

Population
description
(n)
Patientsof
unknown
chronic
venous
insufficiency
(CVI)
severity
(n=1261
patients
/1638leg9

CEAP stage
C26
patients
(n=187atie
nts/ 210
leg9

Treatments

Sapheno
femoral

junction (SF)

ligation and
stripping of the
Great
saphenous vein

(GSY

Endothermal
ablation (laser)

Testedrisk
factors

BMI,age, gender,
diabetes, leg side
affected (right or
left), prior parity,
interim
pregnancy

Gender, leg side
affected (right or
left), pre-op
presence of ulcer,
pre-op presence
of stasis, preop
presence of pain,
and age.

Outcomes measuring
treatment success or

failure Methodology

Reflux:Saphene
femoral reflux
recurrenceat a mean
of 6.6 years

study.Multivariable

treatment success.

Incidence ofleep

vein thrombosisDV1)  study.Multivariable

at 2-4 days. Incidence analysis usetb evalude
independentmodifiers of
treatment succesand

of recanalisation at 2
11 months
adverse events

Prospective observational

analysis usetb evaluate
independentmodifiers of

Prospective observational

Comments Quality*

Used a sophisticated Moderate
imputation model to cater for
missing baseline data.
Adjusted for varying followp
G A Y Siterin peegnancy
included as a factor but since
this is not a prereatment
factor it has not been
reported in this review.
Further information about
varicose veins during
pregnancy can be found in
Chapterll

This paper included some rist Very Low
factors that could not be

assessed by a GP, such as
duplexassessed anatomic

pattern of the small

saphenous vein. These have

not been included in this

review.
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STUDY

Gonzalez
Zeh 2008

Islamoglu
2011

MacKenzie
2002°

Myers
2007°

Population
description

(n)

CEAP stage
C26
patients
(n=98)

CEAP stage
C26
patients
(n=372)

CEAP stage
C26
patients
(n=203)

CEAP stage
C26
patients

Treatments

Foam
sclerotherapy
and
endothermal
ablation
(laser).

Foam
sclerotherapy
(with
crossectomy)
and stripping
surgery

Greater

saphenous vein

surgery, small

saphenous vein

surgeryor sub-
fascial
endoscopic
perforator

surgery (SEPS)

Ultrasound
guided
sclerotherapy

Testedrisk
factors

pre-op Venous

Clinical Severity
Score (VCSS), ag

pre-op clinical
CEAP class

Unilateral/bilater
al' symptomspre-
op CEAP, familial

predisposition,

gender, DVT, age
smoking, alcohol,

diabetes,
hypertension

Age, @nder, pre

operative
Aberdeen
varicose veins

symptom severity

score(high =
worse),CEAP
grade,

primary/recurrent
, historyof DVT

Age, genderleg
side, CEAP grade

Outcomes measuring
treatment success or
failure

Reflux: Existence of
reflux at one year

Patient reported
outcomes: gmptom
recurrence

Physician reported
outcomes; postop
CEAP, postp Plat a
mean of 10.2(5.1)
months

Patient reported
outcomes:Postop
AV\Q at 6 months
and 2 yeargollow-up.

Physician reported
outcomes:status of
veins(absent,

Methodology

Non-randomised trial with
main aim of comparing 2
treatments, but additional
multivariable analysis to
investigatefactors
influencing posiop reflux
for each treatment

separately

Main aim was the
comparison of foam and
stripping, but in the
absence of a differential
treatment effect most of
the multivariable analysis
focussedon the non
treatment predictors of
treatment swccess/failure.

Prospective study of
consecutive and unselecte
patients. Amultivariable
linear regression was used

Prospective observational
study. Multivariable Cox

Comments Quality*
The reference categorfpr the  Low?
CEAP categorical varialiée

unclear.

Poor reporting of the Very low

multivariable analysis results.

Well conducted study. Skewe Low!
AVVQ data was transformed
before the analysis.

Up to 4 treatment sessions  Moderate

were given, until full occlusior

regression analysis uséol  was noted. This was a time tc
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Population Outcomes measuring
description Testedrisk treatment success or
STUDY (n) Treatments factors failure Methodology Comments Quality*
(n=489 (mainly foam occluded, patentor  evaluateindependent event study, andiime to
patients/ but some refluxing checked at modifiers of treatment reflux recurrence was the
807 veiny liquid) intervals ofup to 2 success. duration betweenthe first
years treatment session (out of the

1-4) achieving full success an
the firstfollow-up when reflux

was noted.
Gender, previous
Thomasset CEAP stage Foam surgery pre Physician reported Prospective cohort study. Poorly reported study. Very Low
2010% C25 sclerotherapy  procedure, CEAP Outcomes: Successful Univariate analyses
patients grade, ’ outcome (complete  performed for the risk
(mostly C3 compliance with ~ occlusion of the factors, but only one was
4)(n=116/12 post treatment target vein on duplex significant for each
6 veins) compression, age analysis orfollow- outcome, making a
up.) multivariable analysis an
unnecessary next step.
Adverse eventand
complications from
varicose veins:
superficial
thrombophlebitis,
pain, skin staining,
DVT, allergy and skin
blistering
*h@SNI ttx 2yS R2gy3AINIRS SR G2 | ljdZ tAdGe INIRAYI 27F a¥20RSNI{ES & diRAS 4R 2BiRBNIRIR 3/ 3

blinding. For five studies, further downgrades were as below:
(a) downgraded for uncleaollow-up duration, unacceptable levels of attrition, and unclear measurement validity of a principal risk factor
(b) downgraded for an unclearly reported multiievle analysis
(c) downgraded for unclear attrition and an unclearly reported multivariable analysis
(d) downgraded for unclear attrition
(e) downgraded for unclear attrition ando confounders analysed
(f) unilateral symptoms affect one leg, bilateral symptoms affe¢hbegs
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6.2.1.1.1

Referral toa vascular service

Narrative summary

Predictors of outcome after surgery

Fischer 2006

Fischer 2008 evaluated the baseline patiemelated factors influencing reflux recurrence at a mean
of 6.6 years aftesaphenefemoralligation and stripping surgery. Multivariable analysis showed that
BMI>29 and prior parity were both associated with an increased @ddeflux recurrencelable29
shows the results of the multivariable logistic regression for relevant patidated factors.

Table29: Factors associated with reflux recurrence at 6.6 years (Fischer 2006)

Variable OR (95% Cls)
BMI >29 at baseline (compared to <29) 1.65(1.12,2.43)
Prior parity (compared to none) 2.69(1.45,4.97)

MacKenzie 2002

MacKenzie 2002 evaluated the baseline patiemrelated factors influencing quality of lif&AV\Q)
after surgery, using a multivariable linear regression analysis at 6 months and 2 years.

6 months multivariable analysis

A higher baseline AVVQ, recurrent disease at baseline and CEAP stage C4 disease at baseline each
independently predicted defrioration in AVVQ at 6 months after surgery. This model explained 60%
of the total variance in AVVQ at 6 montfigble30).

Table30: Factors influencing AVVQ at 6 months (MacKenzie 2002)

Factor Effect siz& SE P value
square root of baseline 0.57 0.07 <0.001
AVVQ

recurrent (versus first 0.45 0.17 0.009
time)

CEAP C4 (versus CEAP 0.39 0.17 0.026
c23)

(a) The effect size, if positive, represents the multiple by which th€A®ffe would increase per one unit change in the
factor (if continuous) or the multiple by which the A8¢ore would increase for the index category compared to the
referent (if categrical). If negative, the parameter represents the multiple by which ¥&8 score would decrease.

(b) Thepaper was unclear about the reference grades, but one of the papautbors thinks that CG3 was a likely
comparator

2 years multivariable analysis

A higherbaseline AV and CEAP 5 disease at baseline each independently predietedoration
in AV\Q at 2 years after surgery. In contrast, previgusater saphenous vein 8% surgery
predicted a lower AV. This model explained 47% of the totakiancein AV\Q at 2 yearsTable
31).

Table31: Factors influencing AVVQ at 2 years (MacKenzie 2002)

Factor Effect siz8 SE P value
square root of baseline 0.47 0.08 <0.001
AVVQ
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Factor Effect siz& SE P value
previous GSV surgery  -0.73 0.31 0.02
(versus not)

CEAP 5 (versus Gf 0.62 0.28 0.030

(a) The effect size, if positive, represents the multiple by which tv&A%bre would increase per one unit
change in the factor (if continuous) or the multiple by which th#@&tore would increase for the index
category compared to the referent (if categorical). If negative, the parameter represents the multiple by
which the AWQscore would decrease.

(b) paper was unclear about the reference grades, but one of the pagautbors thinks that G3 was a likely
comparator

Predictors of outcome after endbermal laser ablation (EVLA)

Gibson 2007

Gibson 200% examined baseline patiesrelated factors influencing the odds of DVT occurrende 2
days aftedaser endothermal ablation, using a multivariable logistic regression anadligsiisk

factors assessable bynan-specialist had an association with DVT incidence at p<0.1 on univariate
testing Table32). Hence no multivariable analysis was required.

Table32: Univariate patientrelated risk factors for DVT (Gibson 2007)
Risk factor for DVT (reference given in brackets) OR (95% CI) for DVT ad2ays

Right side (compared to left) 0.64(0.20, 2.09)

Stasis (compared to no stasis) 0.46 (0.1, 2.16)

Age (per 10 year increment) 0.99 (0.62,1.57)

Gender 0/28 DVTs in men, 12/182 DVTs in women, p=0.4'

Pre-op ulcer 0/11 DVTs in those with ulcers, 12/199 DVTs in th:
with no ulcers, p=0.5*

Pain 0/13 DVTs in those with pain, 12/197 DWT ¢hose

with no pain, p=0.5*
ulcer, stasis or pain 0/11 DVTs in those with ulcers, stasis or pain 12/

DVTs in those with no ulcers, stasis or pain , p=0.!
*Qdds ratiosnot calculable due to zero values

A multivariablelogistic regression analysising the same potential risk factongsalsocarried out
to evaluate their effects on the odds of rewisationat 2-11 months None of the risk factors were
reported to have a significant relationship with recanalization, and none of the univariatksres
were presented.

GonzalezZeh 2008

GonzaleZeh 2008 evaluated the baseline patiemelatedfactors influencing refluat one yearfor
45 patientsafter laser endothermal ablatianMultivariable logistic regression analysiable33) was
used to assess risk factors for reflux. It showed timhonspecialistassessable factorgedicted
reflux without high levels of uncertainty about the direction of effect.

Table33: Factors assessed for effects on the odds of reflux at one year (GonZaib2008)

Variable OR (95% CI)
clinical groups CEAP stage®&@&ompared to CEAP  2.87(0.33, 24.77)
stage C23?)

Venous Clinical Severity Score (VCSS)b 0.31(0.03, 3.12)
Agé 0.94(0.79, 1.09)
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(a) Unclearly reported
(b) Although not stated, likely that the ORs for reflux for the continuous variables (age, VCSS) are per
increment increase in those variables

Predictors of outcome after foam sclerotherapy

Myers 2007

Myers 2007 assessed the baseline patierlated factors influencing the time to recurrence of

reflux in all saphenous veins, after foam sclerotherdmble34 summarises the results of the
multivariable Coxegression analysis, with a higher hazard ratio (HR) indicating the relative likelihood
of reflux at any point in time compared to the referencategoryYounger agevasassociated with

earlier time to refluxFor other factors the direction of effect was very uncertain.

Table34: Factors influencing time to recurrence (Myers 2007)

Variable (and reference) Level n HR (95%€I)

Age (compared to 589) <40 93 2.16 (1.27,3.66)
40-49 121 1.11 (0.69,1.78)
60-69 118 1.22 (0.79,1.89)
70+ 87 0.63 (0.35,1.14)

Gender (compared to Male 112 1.31 (0.88,1.94)

female)

Side (compared to left) Right 313 1.19 (0.89, 1.57)

CEARcompared to CEAI CEAP stage &4 62 1.57 (0.91, 2.73)

stage C3)

GonzalezZeh 2008

GonzalezZeh 2008’ evaluated the baseline patiemelated factors influencing reflux one year after
foam sclerotherapy.

Multivariable logistic regression analysi@ble35) was used to assess risk factors for reflux. It
showed that for foam sclerotherapy (n=53), no non specialist assessable factors predicted reflux
without high levels of uncertainty about the direction of effect.

Table35: Factors assessed for effects on the odds of reflux at one year

Variable OR (95% CI)

clinical groups &6 (compared to C3%) 0.89(0.39, 2.20)
vVCSS 0.97(0.44, 2.15)
Agé 0.99(0.91, 1.08)

(a) Unclearly reported
(b) Although not stated, likely that the ORs reflux for the continuous variables (age, VCSS) are per
increment increase in those variables

Thomasset 2010

Thomasset 2016 assessed factors associated with complete occlusion of the target vein on duplex
analysis afollow-up, and also factors associated with complications. Teyesis was poorly

reported though it seems univariate analyses for the 8 risk factors were peefhrAlthough this

study did not meet the inclusion criterion of having a multivariable analysis, because only one risk
factor was significant on univariate testing, a multivariable analysis would have been an unnecessary
next step, so this study has begwluded.
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For the outcome of complete occlusion of the target vein, the only risk factor associated was
compliance with posprocedure compression hosiery (p<0.05). No effect sizes were presented. This
is not a factor that could be ascertained greatment and so has little value in making a pre
treatment prediction about which patients will do welatients could be askebefore treatmentif

0 K S e @Qdrpliantwith stockings after treatment, but this would be unlikely to produce a valid
indication of @tual postoperative compliance.

For the outcome of any complication, female gender was associated with a greater risk (p<0.05). No
effect size was reported. For each complication considered separately, female gender was associated
with skin staining (P<05). Again, o effect sizes were given. There were no associations between
female gender and any other complications considered singly.

6.2.1.1.4 Predictors of atcome after foam sclerotherapy astripping (combined analysis)

Islamoglu 2011

Islamoglu 201 assessed the baseline factors affecting 2 separate outcome measures of treatment
efficacy, on patients undergoing either stripping or foam sclerotherapy with crossectomy. The time
of follow-up was amean (d) of 10.2(5.1) months.

The multivariable resultor each outcomeTable36 and Table37) were all adjustedfor treatment
type, and so the results for each treatment cannot be presented separaielyever because
treatment type did not significantly affect outcome, the results can be applied validly to either
treatment.

Postop symptom recurrence at 10 months

Preop unilateral symptomgi.e. only one leg affecteda preop CEAR 3 and family hétory all
increased the odds of symptom recurrence at 10 months after adjustment for treatment type.

Table36: Factors affecting odds of symptom recurrence (Islamoglu 2011)

Variable OR (95% Cls)

Unilateralsymptoms(versus bilateal)* 2.38 (1.68, 3.36)
Preop CEAR3 (versus <3) 3.30(1.90, 5.73)
No family history (versus a family history) 0.36 (0.20, 0.64)

(a) There is poor reporting of results in this paper, with results in the text conflicting with tabular data. The
tabular datahave been used in this revieWnilateral symptoms affect one leg; bilateral symptoms affect
both legs

Postoperative CEAR 3 at 10 months

Preoperative unilateral symptom@.e. only one leg affectediycreased the odds of a pasperative
CEAP of <3,ub the direction of effect for the other variables had a high level of uncertainty.

Table37: Factors affecting odds of posiperative CEAP <3 (Islamoglu 2011)

Variable OR (95% Cls)
Unilateralsymptoms(versus bilatera'i’) 2.50(1.34, 4.66)
Preoperative CEAR3 (versus>3) 1.445 (0.37, 4.82)
male (versus female) 1.542 (0.20, 3.36)
No previous DVT (versus previous DVT) 2.827 (0.83, 9.63)
Age <60 (versus >60) 1.215 (0.26, 4.01)

(a) This was reported as having a p value of 0.ib0the paper, though this is clearly inconsistent with the 95% Cls.
(b) Unilateral symptoms affect one leg; bilateral symptoms affect both legs
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Economic evidence

No cost effectiveness evidence was identified for this question.
Evidence statemerg

Clinical

Surgery
Quiality of life

1 One study comprising 203 participants found theturrent diseaset baseline was associated
with worse quality of life at 6 months after surgery than no recurrent disease at baggide/
QUALITY]

1 One study comprising 203 partiaipts found thatCEAP stage Gd baseline was associated with
worse quality of life at 6 months after surgery than other CEAP grades at bafeivé QUALITY]

1 One study comprising 203 participants found thatviousGSV surgenat baseline was
associatedvith better quality of life at 2 years after surgery than no previous GSV suagery
baselingLOW QUALITY]

1 One study comprising 203 participants found tR&AP stage & baseline was associated with
worse quality of life at 2 years after surgery tharhet CEAP grades at baseljh®W QUALITY]

Reflux recurrence

T hyS addzRe 02 YLINA alégsfaindthatBNI>2%ak bhisklihevad dssgdatedwith
greaterrecurrence of reflux at 6.6 years after surgery than BR8 at baselindMODERATE
QUALITY]

T hyS aiddzRé 02 YLINR aldgsfalindihatpripr parily athaseing Wils ¥sgodi@ed
with greaterrecurrence of reflux at 6.6 years after surgery than no prior patityaseline
[MODERATE QUALITY]

Endovenous Laser Ablation
Reflux

1 One study compsing 45 participants found th&ZEAP stage &lat baseline was associated with
more reflux at 1 year after laser ablation than CEAP Staggatbaseline, but there was
considerable uncertainty about the direction of this effEcDW QUALITY]

1 One studycomprising 45 participants found that a highé€SS scorat baseline was associated
with lessreflux at 1 year after laser ablation, but there was considerable uncertainty about the
direction of this effecfLOW QUALITY]

1 One study comprising 45 participa found thatageat baselinedid not predictreflux at 1 year
after laser ablatiofLOW QUALITY]

DVT

f OnestudyO2 YLINRA & Ay 3 HlegsfouhdthdIDY TOab-A dlays aferdaser ablation was
not associated with any mespecialist assessable fac{pERY LOW QUALITY].

Recanalisation

f OnestudyO2 YLINA & Ay 3 HlegsfouhdithdiliekaDalidattoy-dil anonths after laser
ablation was not associated with any nepecialist assessable fac{MERY LOW QUALITY].
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Foam sclerotherapywlone

Reflux

1 Onestudy comprising 53 participants found th@aEAP stage &lat baseline was associated with
lessreflux at 1 year after foam sclerotherapy than CEAP stagle 8@t there was considerable
uncertainty about the direction of this effeftOW QUALITY].

1 One study comprising 53 participants found that tM€SS scorat baseline did not predict reflux
at 1 year after foam sclerotherapyOW QUALITY].

1 One study comprising 53 participants found tlgeat baseline did not predict reflux at 1 year
after foam sclerotherapjLOW QUALITY].

Reflux recurrence

T hyS adGddzRe O2YLINRAAAY3 vy nage £dbaNEskliBavdsiasgatidted wih & A y &
greaterlikelihood of reflux recurrence at a particulaoint in time after foam sclerotherapy than
age 5059 at baselingMODERATE QUALITY].

T hyS adddzRe O2YLINRAAaAAY3 vy nage 40496TbasEinelds gssodiaed S A Y &
with agreaterlikelihood of reflux recurrence at a particular point in timger foam sclerotherapy
than age 5669 at baseline, but there was considerable uncertainty about the direction of this
effect[ MODERATE QUALITY].

T hyS adGdzRe O2YLINRAAAY3A vy nage 6069NTbAsEinelds g5sodiaed S A Y &
with agreaterlikelihood of reflux recurrence at a particular point in time after foam sclerotherapy
than age 5669 at baseline, but there was considerable uncertainty about the direction of this
effect[MODERATE QUALITY].

T hyS addzRe O2YLINRAAAY3A vy nage IOkaNEskliGavdsiasgatided wih & A y &
greaterlikelihood of reflux recurrence at a particular point in time after foam sclerotherapy than
age 5059 at baseline, but there was considerable uncertgiabout the direction of this effect
[MODERATE QUALITY].

T hyS adGddzRe O2YLINARAAY3I ynT1 Litalbdiag a3sodidtey With gdeatérS A y &
likelihood of reflux recurrence at a particular point in time after foam sclerotherapy than being
female, but there was considerable uncertainty about the direction of this effld&iDERATE
QUALITY].

T hyS adGddzRe O2YLINARAAY3I ynTt LighNEgafedtedit yasein@wa® S A v &
associated with greaterlikelihood of reflux recurrenceta particular point in time after foam
sclerotherapy than being left legffectedat baseline, but there was considerable uncertainty
about the direction of this effedMODERATE QUALITY]

T hyS adGddzRe O2YLINRAAAY3A ynT1 LIERBEAGOQSalbysaliaevasd S A Y a
associated with greaterlikelihood of reflux recurrence at a particular point in time after foam
sclerotherapy than being CEAP stage3@baseline, but there was considerable uncertainty
about the direction of this effedMODERATE QUALITY].

Any complications

T hyS adGddzRe O2YLINRAAAYI wmmbeindglendéwaessodliatediviitia @S A y &
greaterlikelihood of any complications after foam sclerotherapy than being fé&RY LOW
QUALITY].

Skin staining
T hyS adGddzReé O2YLINRAAAYI wmmbeindglendéwaessodliatediviitiQa @S A y &
greater ikelihood of skin staining after foam sclerotherapy than being MaERY LOW QUALITY].
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Analysis common to stripping surgery and foam sclerotherapy witbsgectomy (adjusted for
treatment effect)

Symptom recurrence

1 One study comprising 372 participarfitaind that symptomsaffecting only one legt baseline
were associated with greater symptom recurrence at 10.2 morliag symptomsaffecting both
legsat baseline[VERY LOW QUALITY].

1 One study comprising 372 participaritaind that symptoms on one leg at baselinera
associated with greater symptom recurrence at 10.2 momthimpared tosymptoms on bothegs
at baselinVERY LOW QUALITY].

1 One study comprisipn372 participantfound that preop CEARS3 at baseline was associated with
greater symptom recurrence at 10.2 months than-joge CEAP <&t baselindVERY LOW
QUALITY].

1 One study comprising 372 participaritaind that having no family history of venousease at
baseline was associated with lower symptom recurrence at 10.2 months than having a family
history of venous disease at baselipdERY LOW QUALITY].

Post op CEAP <3

1 One study comprising 372 participaritaind that symptomsffecting one le@t ba®line was
associated with greater odds of post op CEAP <3 atriOriths thansymptomsaffecting both
legsat baselindVERY LOW QUALITY].

1 One study comprising 372 participaritaind that preop CEARS at baseline was associated with
greaterodds of post op CEAP <3 at 10.2 months tharopr€ EAR3S at baseline, but there was
considerable uncertainty about the direction of this eff@¢ERY LOW QUALITY].

1 One study comprising 372 participaritaind that being male was associated with greaidds of
post op CEAP <3 at 10.2 months than being female, but there was considerable uncertainty about
the direction of this effecfVERY LOW QUALITY].

1 One study comprising 372 participarfitaind that no previous DVT at baseline was associated
with greaterodds of post op CEAP <3 at 10.2 months than a previous history atDe3eline,
but there was considerable uncertainty about the direction of this effg&RY LOW QUALITY].

1 One study comprising 372 participaritaind that age <60 at baseline was asstaziavith greater
odds of post op CEAP <3 at 1M@nths thanage >60at baseline, but there was considerable
uncertainty about the direction of this effef/ERY LOW QUALITY].

6.2.3.2 [Economic
1 No cost effectiveness evidence was identified for this question.
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6.3 Recommendations and link to evidence

Relative values of
different outcomes

Tradeoff between
clinical benefits and
harms

Health rdated quality of life patientassessed symptomm¢luding pain,
discomfort, body image concerns, swelling, aching, and heaviaadgrogression
through the CEAP stage&re considered by the GDG to be the most important
outcomes to identify which people would benefit from a referral to a vascular
service.

Other important outcomes were physician reported severity or disability score,
need for further treatment, presencef reflux, complications from varicose veins
and adverse events from interventions.

The evidence for these recommendations comes from two prognostic reviews:

9 What factors predict progression of varicoggins? ¢ection6.1) This was to
enable theGDG tddentify evidence that indicated which people are at risk of
progression at any stage of disease to more sedisease and to prioritise these
people for referral.

1 What factors predict increased benefits or harms from varicose veins
interventional treatment? gection6.2). This was to enable the GDG to identify
any prognostic factors that are associated with better or worse outcomes afte
interventional treatments, which may affect the referral decision.
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Any factors identified that increase the risk of disease progressiatfor indicate
treatment is likely to be of benefivould be good markers for referral. Timely
appropriate referral and intervention prevent disease progression, alleviate
symptoms and disability.

Theevidence reviewed for thguestion concerning factomssociated with
progression of varicose veins through the CEAP stadprsijfied the following
factors as significant risk factors
1. Progressionthrough the CEAP stagegreater age, body mass index (BMI
greater than 25, and a patiemeported sense ofwelling in the lower leg.

2. Progression to ulceration (CEAP stage @@&le gende, and a past history
of leg injury (defined as a serious leg injury such as a broken leg, burn,
or gunshot wound or a crush injury)

Theevidence reviewed for thguestion concerning factongredicting benefits or
harms from varicose veins interventional treatmeitentified the following factors
as significant risk factoffer each separate treatment

Stripping surgery

In the shorter term (6 monthsjecurrent disease at baselingvas associated with a
poorer quality of life after surgergompared tonon-recurrentvaricose veinafter
adjusting for baseline quality of life. However, in the longer term (2 ygaes/ious
GSV surgeryas associated with a better bdsee-adjusted quality of life.

CEAP stage &at baseline was associated with a poorer basefidgisted quality
of life after surgery compared to other CEAP stages at baseline.

ABMI greater than 29vas associated with greater recurrence of reflux after
surgery compared with a BMI of less than 29.

Endothermal ablation

There was only evidence identified for the presence of refund no factors were
found which predicted greater reflux after endothermal ablation.

Foam sclerotherapy
No factors werdound which predicted greater reflux after foam sclerotherapy.

Beingfemalewas associated with an increased risk of complications after foam
sclerotherapy compared with being male.

Stripping surgery or foam sclerotherapyith crossectomy

Havingvaricoseveins in one legvas associated with greater symptom recurrence
than having varicose veins in both legs after treatment, in a combined analysis
surgery and foam sclerotherapy. However it was also found that hawargose
veins in one legvas associaté with greater odds of a CEAP stage of less than 3
after treatment. These findings are clearly contradictory and prohibit any
recommendation based opresence of varicose veinsanly one leg.

HavingCEAP stage 3 or overas associated with greater sytom recurrence than
having a CEAP stage of less than 3 after treatment, in a combined analysis of <
and foam sclerotherapy.

Having d@amily history of venous disease was associated with a greater symptor
recurrence than no family history of venouseéase after treatment, in a combined
analysis of surgery and foam sclerotherapy.
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Economic
considerations

Quality of evidence

Other considerations

The evidence was very limited in identifying factors ttah be assessdny a non
vascularclinician Important factors that would help assessment for referral were
not measured in the studies (such as pain). The factors identified were unhelpft
markers on their own in identifying who wouitgenefit ornot benefit from
treatment (such as gender, agemily history).

The only identified modifiable risk factor which was associated both with a hight
risk progression of varicose veins and a predicted a worse outcome after treatn
was BMI >29. This has been discussetie recommendation about providin
patient information ection5.5)

The GDG discussed the economic implications associated with referral at differ
stages of varicose veinthe GDG recognisetiat referralhas an economicimpact,
associated with specialist appointments and treatmearid as such they felt that
referralmay only be coseffective forthoseindividuals who would benefit most
from early intervention The GD@xpected that referral would be cosfffective for
the indivduals described in this recommendationtasse individualsvould benefit
most from an early intervention. Treatment is likely to reduce the likelihood of
disease progression and improve quality of life by reducing symptoms
Interventional teatment has lkeen shown to be costffectivecompared to
compression therapin people with varicose veins (see Cha@gr

Four studies were identified #t provided evidence for the prognostic review
identifying risk factors for the progression through the CEAP stages. These stur
ranged in quality from low to very low quality. Main limitations of the progressiol
data were that most were from casmntrol studies, which rely on participant reca
for risk factor status.

Seven studies were identified that provided evidence for the prognostic review
identifying factors that predicted increased benefits or harms from interventiona
treatment. These studiesanged in quality from moderate to very low quality. The
main limitations of these data were poor reporting of multivariate methods and
unclear levels of attrition bias.

The GDG noted that there were many problems with the evidence including:

- many of thepotential risk factors which could aid a GP have not been
measured in studies

- the body of evidence was poor quality, patchy and contradictory

- inconsistency in the evidence for some risk factors (for example, age)

- the evidence was not based on rigorous nudtiate analysis which
considered all potential confounders was excluded thereby reducing thi
evidence base

In the absence of any clear markers of disease progression and likely treatmen

benefit, and thus indicators of referral, tHteDG based the recommendation on the
limited evidence and consensus.

Vascular service

The GDG discussed where people should be referred to. They agreed that refe
should be to a vascular service, defineddeam of healthcare professionals whc
have the skills to undertake a full clinical and duplex Doppler ultrasound assess
and provide a full range af NB I (i Wh8yyrandXo highlight that the location of
this service can be decided locally with soafi¢he service being delivered in
primary care where skills and equipment are available

The GD@greedthat the clini@l benefits of referring peopl® a vascular service
were considered to be:

9 Availability of a dferential diagnosis

1 The costeffectiveress of conservative treatments normally given before
referral are questionable
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9 Access to costffective treatments
1 Access to specialist information and advice

The GDG wanted to highlight that these recommendations are about refandhl
not everyonereferredwould receive interentional treatment. The GDG agrettht
LS2L)X S ¢gK2 6SNBYyQd GNBFGSR ¢g2dA R &l
terms of obtaining specialist assessment and the provision of expert advice anc
reassurance.

NICE 200 referral guidelines

NICE produced referral guidance for varicose veins in200milg this guideline is
intended to replace them, the lack of clear evidence for referral led the GDG to
review the2001 guidance and ugkem to help direct their discussions.

As detailed irsectionl.1, the GDG have not used the CEAP classification to ider
who should be referred. They noted that the classification was not designed as
measure of clinical change, or to provide referral criteria and that there is still
uncertainty about how the stageinteract with eactother The GDG agreed that it
was more important for those referrinig a vascular service to use clear, key clini
indicators and listen to the person presentiragherthan trying to categorise
people usindCEAP

As detailed irsecion 1.1, the GDG have not used the CEAP classification to ider
who should be referred but used key clinical indicatdtsey noted that the
classification wasot designed as a measure of clinical change, or to provide refi
criteria and that there is still uncertainty about how the stages interact with eackt
other.

Symptomatic varicose veins

The GDG agreed that all patients with symptomatic varicose vemddbe
NEFSNNBR (2 I+ @I &a0dzt F NJ aSNIBA OS dthfse Y
found in association with troublesome lower limb symptoms (typically pain, achi
discomfort, swelling, heavineasd/or and itching) that are thought to be due the
effects of superficial venous reflux and for which no other more likely cause is

I LILI NBy G eQ

The decision to refer patients with symptomatic varicose veins was basgtly on
the evidence from the review of interventional treatmentsh@apter9). The results
of this review and subsequent cost effectiveness analysis showed that
interventional treatment ihighlycost effective for the patients included within the
clinical trials reviewedSixteen(16) studiesof interventional treatmentprovided
details of CEAP stages of patients included in the study. The percentage of pat
with CEAP stagé2C3 disease rangefrom 4798%. Thirteenof these studies (B%)
had over 70% of patients with CEAP stage&CB2lisease angx studies (386)
included more than 90% of patients with CEAP stag€&disease/Nhere there

are data for C2 disease alone, these patients coradr&9% (1458/2112) of all
study participantsHowever, none of the studies provided sgloup analyses of
treatment effect by baseline CEAP stage or any other baseline characteristic (e
pain score, symptoms, which truncal branches were treated &tos)e was,
therefore, no way ofleterminingg K 2 ¢ 2 dzf R 0 S y iGt@rvefitiondl Y 2
treatment. However, it was clear that patients with C2 and C3 were the majority
patients in the studies looking at the improvements in both patient reported
outcomes ad physician reported measures following treatment. The view that
GDGook was that, as the majority of patients in the clinical trials used in the
economic analysis were CEAP stage C2 and C3 disease, the results have to b
assumed to be applicable fmtients with this stage of disease.

Furthermore the recommendation that compression hosiery should only be offe
if the patients is unsuitable or declines interventional therapy. For this decision
be made the patients need to be referred to a vascskrvice for full evaluation.
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Patient preference and the need to be fully informed of the risks of varicose veil
and potential treatment options to gain from a very cost effective treatment mus
be a priority and indicate the need for referral to a vadacservice.

This referral guideline should help reduce the variation in clinical practice and a
allow the individual to benefit from a full assessment to guide their treatment
pathway.

Whilst the GDG were keen to not be seen to make a recommendatioatab
cosmetic surgery on the NHS, they were apprehensive about making a judgem
on the impact of cosmetic concerns on the individual. They felt that the impact
symptomaticd NA 02aS @SAya KFa 2y (GKS |jdz f
individually when deciding the best course of action.

Lower limb skin changes (such as pigmentation or eczema) thought to be due t
chronic venous insufficiency

Patients withskin changes legsaffected byvenous hypertensioare at greater
risk of develojng venous leg ulceration and should be referred to a vascular ser
The GDG felt this patiegroupwere often under referred anthat patients with
lower limb skin changeshould bereferredso that prophylactic treatmentan be
planned if appropriag.

The recommendation referring patients with symptomatic varicose veins and loy
limb skin changes thought to be due to chronic venous insufficiency to the vasc
service was identified by the GDG as a key priority for implementation. They fel
that this recommendation would have a high impact on outcomes important for
patients. It was hoped that this would reduce the number of more severe venou
leg problems such as leg ulcand would improve the quality of life for patients.
Theyanticipateit will have a high impact on reducing variation in care.

Bleeding varicose veins

Bleeding from varicose veins may be life threatening and warrants immediate fi
aid andto be referred to a vascular service immediately. This applies also where
person has aecent history of minor bleeding from their varicose veins, there is &
risk of future more serious bleeding. Due to the life threatening nature of bleedi
and the small number of people this applies to the GDG agreed that a consensi
recommendation shoual be made.

Superficial vein thrombosis

The GDG were aware of evidence which indicated ENAT was present in
approximately 20% of legs witlugerficial vein thrombeis, which needed
evaluation andnay need appropriatéreatment. Some members of the GDG
highlighted the problems with identifying superficial vein thrombosis and so a
definition was included.

Active and healedrenousleg ulcers

Abreak in the skin below the knédailing to healwithin 2 weekssuggestainderlying
arterial or venous disease probable andequires expert help. As ulcers of longel
duration are more difficult to heal the GDG recommended referral thiatl the
referral within 2 week if the leg ulcer is active. This recommendation is consiste
with the recommendation in the NEC2001 referral guidelines.

The GDG identified the recommendation for referring people with active or heal
venous leg ulcers as a key priority for implementation. The GDG felt that there
lack of awareness that the risk of leg ulcer recurrence cbaldeduced by
interventional treatment and that implementing this recommendation would hav
high impact on outcomes important to patients, would reduce variation in care ¢
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Referral to a vascular service

set challenging but achievable expectations of the health service.

Research@&commendations

The GDG were concerned that there was still much about the natural progressi
varicose veins which was unknown. Therefore they felt that that the following
research recommendation in this area was a high priority in order to further
understanding. Further details can be foundappendixN.

What is the natural progression of varicose vam®ughto leg ulceration CEAP
stage § and what factors influence it?

In addition, a further research recommendation about the relationship between
pelvic venous incompetency and varicose veins was felt to be important to furth
understanding of the natural history of varicose veins.
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7.1

Assessment prior to treatment

Assessment prior to treatment

Historically, veins have been investigated using venography, which is a test wayg¥edles and
contrast agents. Over the last-3D years, noanvasive techniques have been developed which have
distinct advantages over such invasive technigues.

Dupkx ultrasonography (also known as duplex ultrasound or duplex imaging) is a form of medical
ultrasonography which uses the two components of grayscale ultrasound and Doppler ultrasound to
image the blood vessels of the body. Information on both structume ffow of blood in both arteries

and veins is provided in a painless Aomasive manner. Venous duplex ultrasonography may be
performed in a vascular laboratory;rXy department or an outpatient clinic setting with a vascular
scientist, radiologist orascular surgeon performing the procedure.

When used to assess the veins in the lower limb, duplex ultrasonography is able to assess both the
deep, superficial and perforating veins to give important information on anatomical patterns of
veins, vein pateng vein diameters and valve function. Such highly detailed information may help
decide the type of treatment considered most appropriate, especially when considering minimally
invasive endovenous procedures. The source of filling of all superficial ¥@ilss ivital information
provided by duplex ultrasound, as failure to identify and treat all sources of venous filling is likely to
result in recurrence of varicosities. Duplex ultrasound may therefore help in theperative phase

by mapping all varicesveins, tributaries and incompetent perforating veins.

On a clinical basispglexultrasoundscanning is firmly established as the gold standard medsure
assessing venouliseasdn the lower limb Despite this, hand held Doppleltrasoundis stillused

for this purposéan someclinics This i©n the basis thasome clinicians believe it to be adequate
substitutefor the more expensivand timeconsumingduplexultrasound, although hand held
Doppler does not have the advantages of the graysdalasound, which facilitates assessment of
both the superficial and deep veinghis variation in practice necessitates a diagnostic review.

Asduplexultrasoundhas been chosen as the gold standard in this review, the assumption is ithat
the superor measure. Hence showing thiaand held Dopplehasgreaterdiagnostic accuracy than
duplexultrasoundis not pasible because any discrepancies between the two techniques will
automatically be attributed to the superiority of the gold standards tinly possible to show
whetherhand held Doppleis an acceptable proxy faiuplexultrasoundor not. In other words, is
the magin of diagnostic error inherent with hand held Doppler at an acceptable level, such that
hand held Doppler could be used in certaircumstances where it is not possible to wsmlex
ultrasound? The aim of the first part of this sectidi.l) is to review the literature assessing the
diagnostic accuracy ¢iand held Dopplerelative toduplexultrasound

Furthermore, ashie most clinically relevant indicatiaf duplex ultrasoud is itseffecton clinical
outcomes following treatmentthe secondaim ofthis section(7.2) is to review the literature
assessing theffect on outcome®f duplexassessmenprior to interventional treatment compared
to interventional treatment alone.

Review aquestion: What is the diagnostic accuracy of haneld
Doppler compared to dplex scanning in patients with varicose
veins?

For full details se review probcol inappendixC
Table38: PICO characteristics of review question

Population Adults with leg varicose veins.
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Assessment prior to treatment

Index tests Hand held Doppleultrasoundtesting for venous reflux
Reference Duplexultrasoundscanningor venous reflux

standard

Outcomes 1 Sensitivity (%) and specifici§o), for particular threshold(s)

1 Positive predictive value

1 Negative predictive value

1 Positive/ negative diagnostic likelihood ratios

1 Posttest probability (at a set préest probability)
Studydesign Diagnostic studies

7.1.1 Methodologyc diagnostic data analysis

Data and outcomes

The following outcomes were reported whenever they were provided in a studsereit was

possible to derive them from the study data: sensitivity, specificity, andipe®r negative

predictive values. In cases where the outcomes were not reported, 2 by 2 tables were constructed
from raw data to allow calculation of these accuracy measures.

Several different veins were evaluated by different studies. As the diagmasticacy ohand held
Dopplerin relation to duplex may depend on the location and dimensions of the vein, each vein was
evaluated and reported separately.

A variety of diagnostic thresholds were used by studies. For both duplex and hand held Doppler, two
different reflux thresholds of >0.5 and >1 second were reported in different studies, and sometimes
different thresholds were used for duplex ahdnd held Dopplewithin the same study. These
thresholds represent the minimum duration of any reflux, aritl wfluence the sensitivity and

specificity of the measures. A longer threshold (i.e. >1 second) will be less sensitive than a shorter
2yS a Ald 62y Qi LAO| dzLJ Fye GNHzS NBTFtdzE 1 adaAa
noise is lss likely to last > 1 second. In contrast, a shorter threshold (i.e. >0.5 seconds) will be more
sensitive as it will pick up more true positives, but may also pick up more noise and so more false
positives. Hence if a study uses a threshold of 0.5 skcforduplexultrasoundand a threshold of 1
second forthand held Dopplethand held Dopplemay be measured as more specific and less

sensitive than it might ifluplexultrasoundhad a threshold of 1 second ahdnd held Dopplehad a
threshold of 0.5 seonds. In view of these important effects on interpretation, results have been
categorised by the thresholds used in the studies.

Appraising the quality of evidence for diagnostic studies

Evidence for diagnostic data was evaluated by study, usin@tiadity Assessment of Diagnostic
Accuracy Studiegersion 2 (QUADAS checkists, as described in Chapt&rRisk of bias was
classified as no serious limitations, serious limitations or very serious limitations.

Meta-analysis of data

A diagnostic metanalysis was not carried out for any outcome, as this requires a minimum of 5
studies per outcome.
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7.1.2

Assessment prior to treatment

Clinicalevidence

Summary of included studies

12 diagnostic studig&?3:26:5051.60.91,9294.95.106 e e found thatevaluated HHD diagnostic accuracy
relative to DuplexTable39 summarises the characteristics of these studies, diathle40 contains
the overall results in GRADE form&ee also the study selection flow chargjpendixD, forest
plots inappendix, clinical evidence tables appendixGand exclusion list inappendixJ

Table39: Summary of diagnostic studies included in the review

Reflux Methodological quality
threshold  Reflux (comments in brackets
Reflux hand held threshold  indicate where
Patierts locations Doppler duplex QUADAS?2 criteria were
STUDY  (legs) Population  studied (seconds) (seconds) NOT met)
Campbell 85(122) No previous GSV, 1 1 Very serious limitations
1997 treatments; popliteal (not stated that
CEAP status fossa reference test was not
unclear interpreted with prior

knowledge of index test;
conduct of index test
could have introduced
bias¢ expertise of
assessors not clear; test
interval unclear)

Darke 73(100) Treatment GSV,SSV  Notstated 0.5 Very serious limitations

1997° history and (conduct of index test
stage of could have introduced
disease biasc expertise of
unclear assessors not clear; test

interval unclear)
De Palma 40(80) 28% with SFJ, SFJin Not stated Not stated Very serious limitations

1993° previous subgroup (conduct of index test
stripping; with could have introduced
CEAP status previous bias¢ expertise of
unclear stripping assessors not clear; test
interval unclear)
Kent 72(108) No previous SFJ,GSV, 0.5 1 No serious limitations
1998° treatment; perforators,
mostly C2 SPJ,
popliteal
veins
Kim 44(70) No previous SFJGSV, SP. 0.5 1 Serious limitations
2000 treatment; (conduct of index test
mostly C2 could have introduced

bias- carried out by
house office)

Mercer 61(81) Treatment SFJ, SPJ, 0.5 0.5 Very serious limitations
1998° history and  Thigh (reference test
stage of perforators interpreted with prior
disease knowledge of index test;
unclear test interval unclear)
Rautio 49(62) No previous SFJ, GSV at 1 1 No serious limitations
200287 treatment;  mid-thigh,
VDS a1 popliteal
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Patierts
STUDY  (legs)
Rautio  111(142)
2002A"
Salaman 42(72)
1995*
Schulthei 19(19)
ss 1999
Van der  48(68)
Heiden
1993®
Wills 188(315)
1998 %

Population

No previous
treatments;
mostly C23

Treatment
history and
stage of
disease
unclear

No
information
given on
previous
treatment;
mostly C4

21% with
previous
stripping;
CEAP status
unclear

39% had
received
previous
treatment;
31% C4 amh
above

Reflux
locations
studied
fossa and
calf

SFJ, SPJ, G¢
at upper
thigh, lower
thigh and
calf

SFJ, SPJ,
Thigh
perforator,
calflankle
perforator,
common
femoral,
popliteal
Perforating
veins

SFJ, GSV,
SSsV,

Perforating
veins, SPJ

SFJ, SPJ,
Perforating
veins, Deep
veins, SFJ in
subset with
no skin
changes and
not
recurrent

Reflux
threshold
hand held
Doppler
(seconds)

Not stated

Not stated

Not stated

Not stated

Reflux
threshold
duplex
(seconds)

0.5

0.5

0.5

Methodological quality
(comments in brackets
indicate where
QUADAS?2 criteria were
NOT met)

No serious limitations

Very serious limitations
(not stated that
reference test was
interpreted without

prior knowledge of index
test; test interval
unclear)

Very serious limitations
(conduct of index test
could have introduced
bias¢ expertise of
assessors not clear; test
interval unclear)

Very serious limitations
(conduct of index test
could have introduced
bias¢ expertise of
assessors not clear
[surgical residents]; test
interval unclear)

Very serious limitations
(not stated that
reference test was not
interpreted with prior
knowledge of index test;
test interval unclear)

AbbreviationsSFJ=sapm®-femoral junction; SPJ=saphepopliteal junction; SSV=short saphenous V@8V =great

saphenouwein
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Table40: Clinical Evidence Profiletiagnogic accuracy of the hand helddppler device in relation to the gold standard of duplex in the detection of
reflux in different leg veins.

2 CS 116 Serious

(178) limitations’
Kent199&° 0.93(0.850.98) 0.91(0.760.98) 0.96(0.890.99) 0.85(0.710.94)
Kim 2006" 0.97(0.861.00) 0.73(0.540.87) 0.80(0.660.89) 0.96(0.810.99)
2 CSs 160 Noserious

(204) limitations’
Rautio 2008 0.65(0.490.78) 0.93(0.661.00) 0.97(0.840.99) 0.45(0.290.62)
Rautio2002>* 0.56(0.460.66) 0.97(0.861.00) 0.98(0.911.00) 0.44(0.340.55)
1 CSs 61 Very serious

(81) limitations
Mercer 1998° 0.73(0.660.84) 0.93(0.780.99) 0.96 (0.850.99) 0.64 (0.500.76)
4 CS 318 Very serious

(535) limitations®
DePalma 1993 0.48(0.340.63) 0.83(0.650.94) 0.83(0.660.92) 0.49(0.360.62)
van der Heijden 199% 0.96(0.850.99) 0.95(0.761.00) 0.98(0.890.99) 0.91(0.720.98)
Salaman 199% 0.92(0.820.98) 0.95(0.741.00) 0.98(0.960.99) 0.82(0.620.93)
Wills 1998” 0.71* 0.71*
2 CS 116 Serious

(178) limitations®
Kent1998° 0.82(0.570.96) 0.80(0.710.88) 0.43(0.280.61) 0.96(0.890.99)
Kim 2008 0.80* 0.90* 0.57* 0.97*
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1 CS 111 Noserious

(142) limitations’
Rautio2002™ 0.23(0.050.54) 0.96(0.900.99) 0.43(0.160.75) 0.91(0.830.95)
1 CS 61 Very serious

(81) limitations’
Mercer 199&° 0.77(0.560.91) 0.94(0.850.98) 0.83 (0.640.93) 0.91 (0.810.96)
3 CS 278 Very seious

(455) limitations’
van der Heijden 199% 1.00(0.81.00) 1.00(0.931.00) 1.00(0.781)1.00 1.00(0.91-1.00)
Salaman 199% 0.56(0.310.78) 0.89(0.780.96) 0.63(0.390.82) 0.86(0.750.93)
Wills 1998 0.36* 0.92*
2 CSs 116 Serious

(178) limitations®
Kent199&° 0.95(0.880.99) 0.68(0.460.85) 0.91(0.820.95) 0.81(0.660.92)
Kim 2008 0.82* 0.92* 0.84* 0.74*
3 CSs 245 Noserious

(326 limitations
Rautio 2008 0.49(0.340.64) 0.92(0.641) 0.96 (8199) 0.32 0.20-0.49)
Rautio2002™ 0.58(0.470.68) 0.84(0.760.93) 0.87(0.770.93) 0.51(0.410.62)
Campbell199%7 0.86* 0.82*
2 CS 121 Very serious

(168) limitations®
van der Heijden 199% 0.91(0.790.98) 0.96(0.781) 0.98(0.880.99) 0.84(0.670.94)
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Darke 1997 0.95(0.890.99) 1.00(0.751.00) 1.00(0.951.00) 0.75(0.520.89)
2 CS 121 Very serious

(168) limitations’
van der Heijden 199% 0.89(0.650.99) 1.00(0.931.00) 1.00(0.771.00) 0.95(0.860.99)
Darke 1997 0.90(0.760.99) 0.94(0.860.98) 0.79(0.590.91) 0.97(0.910.99)
1 CS 72 Noserious

(108) limitations’
Kent199&° 0.87(0.60.98) 0.26(0.170.36) 0.16(0.160.25) 0.92(0.760.98)
1 CSs 61 Very serious

(81) limitations
Mercer 1998 0.51(0.340.69) 0.85(0.730.93) 0.69 (0.50.84) 0.73 (0.610.82)
4 CS 297 Very serious

474 limitations®
van der Heijden 199% 0.53(0.290.76) 0.94(0.731.00) 0.91(0.620.98) 0.65(0.460.81)
Salaman 199% 0.29(0.040.71) 0.81(0.690.89) 0.13(0.040.38) 0.92(0.820.96)
Wills 1998% 0.44* 0.79*
Schultheiss 1997 0.29* 0.15*
1 CS 72 Noserious

(108) limitations®
Kent1998° 0.50(0.230.77) 0.90(0.820.95) 0.44(0.230.67) 0.92(0.850.96)
1 Salaman 199% cs 42 Very serious 0.40(0.050.85) 0.99(0.921.00) 0.67(0.210.94) 0.96(0.880.99)

(72) limitations’
1 CS 85 Very serious
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(122) limitations’
Campbell 199% 0.72(0.550.85) 0.90(0.820.96) 0.78(0.620.88) 0.87(0.780.93)

Abbreviations: CS= Cressctional;SFJ=sapherAemoral junction; SPJ=saphepopliteal junction; SSV=short saphenous vVBB¥ great saphenous vein

(a) if there was one methodological limitation in the majority of studies (according to the QUADAS criteria), serious limigatigigen. If there were two or more limitations in the
majority of studies (according to the QUADAS criteria), very seriotatilims were given. For details of the actual limitations obsersedevidence tables iappendix G.

For Kim 2000, the sample size and point estimates for sensitivity, specificity, and €ve anetictive values were presented, which should have edl@alculation of raw values, and

subsequent derivation of 95% Cls. However, it was not possible to calculate the raw values from the data for 2 of the8 ioutticat study, as the raw values yielded were not coherent

with the original data. This sugges errors in the data presented by Kim 2000.
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Assessment prior to treatment

7.1.3 Economic evidence

Published literature

No cost effectiveness evidence was identified for this question.
Unit costs

In the absencef recent UK coseffectiveness analysis, relevant unit costs are provided below to
aid consideration of cost effectivenes3.able4l:  Unit costs of HHD and duplex
ultrasound

Item Unit Cost Quantity Sub total Source

Consultant time £147 per hour 10 minutes £24.50 PSSRBBand GDG
estimate

HHD machine + probe £585 1scan £0.15 Calculated based on ai
expected 5 year
lifetime of themachine
& probe, 3 scans per
working day (GDG
estimate). Cost
obtained from
manufacturer.

TOTAIHHD £25
Duplex ultrasound £53 1 £53 NHS reference cosfé

Economic considerations

Table41 shows that diplex ultrasound has an additioheost of £28 per scatompared to HHD.
Therefore it is likely that in the short term assessment with duplex ultrasound is likely to be more
expensive than assessment with HAth a costdifferenceof £28, duplex ultrasound would need
to generate an adtibnal 0.0014 QALY(eompared to HHDOh order to be considered cosiffective

at a threshold of £20,000 per QALY gained.

The diagnostic studiedo not determine whether duplex ultrasound will lead to an increase of
0.0014 QALYs compared to HHD, howeliey tdoshowthat HHDdid not have uniformly good
diagnostic accuracy across all veins compared with the gold standard of duplex ultraSbend
diagnostic evidence shows thap to 20% of people with reflux at the saphenous popliteal junction
and 60% of thse with reflux in the popliteal vein would not be diagnosed using a hand held Doppler

7.1.4 Evidence Statements
7.1.4.1 Clinical

Diagnostic accuracy of hand heldoppler in the detection of leg venous refluwith reference to
duplex

Saphenegemoral junction (SFJ)
Threshold of 0.5 secondsand held Doppleand 1 second duplex
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1 ¢62 adddzRASa 02 Y Ldyssugdested thabhang heldlDapplefad & sexsitivity
ranging from 0.93 to 0.97 and a specificity ranging from 0.73 to 0.91

Threshold of 1 secondand heldDopplerand 1 second duplex

1 ¢62 adddzRASa 02 Y Ldyssugdested thahand heldlDapplefad @ sesitivity
ranging from 0.56 to 0.65 and a specificity ranging from 0.93 to 0.97

Threshold of 0.5 secondsand held Doppleand 0.5 second dupke

1 hyS addzRe 02 Y LINFssugg¢sied thahand bleld Dofpjekiad Qsensitivitpf 0.73
and a specificity of 0.93

Incomplete threshold information

 C2dzNJ aGdzRASa O2 Ydgisiggested thahpna beld Dbpplehatl i Seastbivity
ranging from 0.48 to 0.96 and a specificity ranging from 0.71 to 0.95

Saphenepopliteal junction (SPJ)

Threshold of 0.5 sends hand held Doppleand 1 second duplex

1 ¢62 aidGdzRASa 02 Y ldysudested thahany helddDdpplefad & sesitivit
ranging from 0.80 to 0.82 and a specificity ranging from 0.80 to 0.90

Threshold of 1 secontdand held Doppleand 1 second duplex

T hyS adGdzRe 02 Y LIN@gssigygesteduhahand haid(Dapplghads Qensitivity of
0.23 and a specificity of (69

Threshold of 0.5 secondsand held Doppleand 0.5 second duplex

T hyS addzRe 02 Y LINgssugg¢sid thamand bleld RoBpjekiad dsensitivity of 0.77
and a specificity of 0.94

Incomplete threshold information

1 Three studies comprising 455 pi A $egssudig@sted thahand held Dopplehad a sensitivity
ranging from 0.36 to 1 and a specificity ranging from 0.89 to 1

Great Saphenous Vein

Threshold of 0.5 secondsand held Doppleand 1 second duplex

T ¢62 adadzRASa 02 Y ldyssugdested thabhang heldDapplefad & sexsitivity
ranging from 0.82 to 0.95 and a specificity ranging from 0.68 to 0.92

Threshold of 1 secontdand held Doppleand 1 second duplex

T ¢KNBS addzRASA O 2 Ndgsiggastey/tErhaadheldDagplérfada/sanaitiity
ranging from 0.49 to 0.86 and a specificity ranging from 0.82 to 0.92

Incomplete threshold information

1 ¢62 adddzRASa 02 Y Ldyssugdested thahang heldlDapplefad @ sedsitivity
ranging from 0.91 to 0.95 and pexificity ranging from 0.96 to 1

Short Saphenous vein

Incomplete threshold information

1 ¢62 adddzRASa 02 Y Ldyssugdested thabhang heldlDapplefad @ sesitivity
ranging from 0.89 to 0.90 and a specificity ranging from 0.94 to 1

Perfomators
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Threshold of 0.5 sands hand held Doppleand 1 second duplex

1 hyS aiddzRe 02 Y LINggssigyestednhahand baildiDapPlehddaa Sensitivity of
0.87 and a specificity of 0.26

Threshold of 0.5 sands hand held Doppleand 0.5 second duex

T hyS addzRe 02 Y LINFssugg¢sied thahand bleld Dofpjekiad @sensitivity of 0.51
and a specificity of 0.85

Incomplete threshold information

1 C2dzNJ aGdzRASa O2 Ydgisdggested Fhaband held Divpfilehadl v deas@ivity
ranging from 0.29 to 0.53 and a specificity ranging from 0.15 to 0.94

Popliteal veins

Threshold of 0.5 samdshand held Doppleand 1 second duplex

1 hyS aiddzRe 02 Y LINggssigyestednhahand haiidiDapPlehddaa Qensitivity of
0.50 and a pecificity of 0.90

Incomplete threshold information

1 hyS addzRe 02 Y LINgssugg¢sied thahand bleld Doppjekiad @sensitivity of 0.40
and a specificity of 0.99

Popliteal fossa (vein not specified)

Threshold of 1 secondand held Doppleand 1 second duplex

1 hyS aiddzRe 02 Y LINggssigyestednhahand haldiDapPlehddaa Qensitivity of
0.72 and a specificity of 0.90

7.1.4.2 Economic
No cost effectiveness evidence was found for this question.
Estimated unit costs suggest that duplgltrasound has an additional cost of £28 per scan, when

compared to HHD.

7.2 Review questionDoes the use of duplex ultrasound during
assessment improve outcome after interventional treatment
compared to no duplex scanning in people with leg varicose veins?

For full details see review protocol appendixC.

Table42: PICO characteristics of review question

Population Adults with leg varicose veins.

Intervention/s Duplex ultrasound assessment prior to surgif@@m sclerotherapy oendothermal
treatment

Comparison/s No duplex ultrasound assessmeprior to surgical foamsclerotherapy or endothermal
treatment

Outcomes i Patientreported outcome:

o Healthrelated quality of life

o Patientassessed symptoms.
1 Physiciarreported outcomes.
1 Presence of reflux
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1 Need for additional/further treatment
1 Adverse events from intervention
1 Prevention of complications from varicose veins
9 Return to work/normal activities
Study design Systematic Reviews, RCTSs, cohort studies.

7.2.1 Clinical evidence

Summaryof included studies

Four RCTs were identified through the literature se&t#. All studies used surgery as the

treatment after duplex ultrasound/no duplex ultrasound, and nawere found using foam
sclerotherapy or endothermal ablation. All studies included some participants with bilateral varicose
veins {.e. both legs affected)and although the unit of randomisation was participants, the unit of
analysis was legs rather thgarticipants. Three studies reported on the same proj&tteach

reporting different outcomes or followap points on the same set of participants, although the

number of legs analysed varied depending on logsltow-up. No cohort studies were found.

The studies are summarisedTiable43. See also the study selection flow charappendixD, forest
plots inappendixl, clinical evidence tables appendixGand exclusion list inppendixJ.

Varicose Veins Full Guideline (July 2013)
89



Assessment prior to treatment

Table43: Summary of studies included in the review

Blomgren 219 (256) Mostwere C2  47.9/44.6 Ligation and stripping 2 years
2005 C3, but 51/243 of the great saphenous
legs were >C3 vein and/or small

saphenous vein and/or
phlebectomies

Blomgren 250 Not given, but  not given but Ligation and stripping 2 years
2006A (number of similar to above similar to above of the great saphenous
legs not (difference due vein and/or small
given in to different saphenous vein and/or
paper) number of phlebectomies
analysed
patients)
Blomgren 175 (198) Not given, but  not given but Ligation and stripping 7 years
201" similar to above similar to above of the great saphenous
(difference due vein and/or small
to different saphenous vein and/or
number of phlebectomies
analysed
patients)
Smith 149 (189) Not stated Not given Ligation and stripping 1 year
2002° of the great saphenous

vein and/or small
saphenous vein and/or
phlebectomies
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Table44. Clinical evidencerofile (GRADE table duplex versus no duplex for varicose veins.

1

Blomgren 2006A°

1

Blomgren 2011

2

1

Blomgren 2005°

1

Blomgren 2011

Blomgren 2005°, Smith 2002%°

randomised
trials

randomised
trials

randomised
trials

randomised
trials

randomised
trials

very serious®

very serious®

very serious®

very serious®

very serious®

no serious
inconsistency

no serious

inconsistency

no serious
inconsistency

no serious
inconsistency

no serious
inconsistency

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

very serious”

serious”

no serious
imprecision

no serious

imprecision

no serious
imprecision

none

none

none

none

15/130
(11.5%)

16/123
(13%)

11/252
(4.4%)

14/127
(11%)

11/95
(11.6%)

19/120
(15.8%)

28/108
(25.9%)

38/263
(14.4%)

median
event rate:
11.7%

441129
(34.1%)

38/99
(38.4%)

RR 0.73 (0.39
to 1.37)

RR 0.5 (0.29 to
0.88)

RR 0.3 (0.16 to
0.57)

RR 0.32 (0.19
to 0.56)

RR 0.3 (0.16 to
0.55)

43 fewer per 1000
(from 96 fewer to
58 more)

130 fewer per 1000
(from 31 fewer to
184 fewer)

82 fewer per 1000
(from 50 fewer to
98 fewer)

232 fewer per 1000
(from 150 fewer to
276 fewer)

269 fewer per 1000
(from 173 fewer to
323 fewer)

VERY LOW

VERY LOW

LOW

LOW

LOW
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(£T0Z AINC) BUIBPIND |IN4 SUIB/ 8SOJLIBA

1

Blomgren 2005°

1

Blomgren 2005°

1

Blomgren 2011*°

1

Smith 2002%°

1

Smith 2002%°

1

Smith 2002%°

randomised
trials

randomised
trials

randomised
trials

randomised
trials

randomised
trials

randomised
trials

very serious®

very serious®

very serious®

very serious®

very serious®

very serious®

no serious
inconsistency

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

very serious”

very serious”

serious®

very serious”

very serious”

very serious”

none

none

none

none

none

71127
(5.5%)

2/95
(2.1%)

8/92
(8.7%)

4/92
(4.3%)

6/92
(6.5%)

13/129
(10.1%)

9/99
(9.1%)

9/97
(9.3%)

6/97
(6.2%)

8/97
(8.3%)

RR 0.46 (0.14
to 1.47)

RR 0.55 (0.23
to 1.33)

RR 0.23 (0.05
t0 1.04)

RR 0.94 (0.38
t0 2.33)

RR 0.70 (0.20
t0 2.41)

RR 0.79 (0.29
t0 2.19)

29 fewer per 1000
(from 46 fewer to
25 more)

45 fewer per 1000
(from 78 fewer to
33 more)

70 fewer per 1000
(from 86 fewer to 4
more)

6 fewer per 1000
(from 58 fewer to
124 more)

19 fewer per 1000
(from 50 fewer to
87 more)

17 fewer per 1000
(from 59 fewer to
99 more)

VERY LOW

VERY LOW

VERY LOW

VERY LOW

VERY LOW

VERY LOW
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(£T0Z AINC) BUIBPIND |IN4 SUIB/ 8SOJLIBA

1 randomised |very serious® [no serious no serious  |very serious” [none 1/92 5/97 RR 0.21 (0.03 | 41 fewer per 1000
% trials inconsistency |indirectness (1.1%) (5.2%) to 1.77) (from 50 fewer to
Smith 2002 40 more) VERY LOW
1 randomised |very serious® [no serious no serious  [serious” none 4/92 15/97 |RR 0.28 (0.1 to|112 fewer per 1000
trials inconsistency |indirectness (4.3%) | (15.5%) 0.82) (from 28 fewer to
Smith 2002%° 140 fewer) VERY LOW
1 randomised |very serious® [no serious no serious  |no serious  [none 3/145 14/147 |RR 0.22 (0.06 | 74 fewer per 1000
trials inconsistency |indirectness |imprecision (2.1%) (9.5%) to 0.74) (from 25 fewer to

LOW

Blomgren 2005° 89 fewer)

no serious
indirectness

no serious
inconsistency

no serious  |none 15/124 | 38/134 | RR 0.43 (0.25 |162 fewer per 1000
imprecision (12.1%) | (28.4)% to 0.74) (from 74 fewer to
213 fewer)

1 randomised |very serious®
trials

LOW

Blomgren 2011

no serious no serious  |very serious” [none 8/92 9/97 RR 0.94 (0.38 | 6 fewer per 1000
inconsistency |indirectness (8.7%) (9.3%) to 2.33) (from 58 fewer to
124 more)

1 randomised |very serious®
trials

VERY LOW

Smith 2002%°

no serious

1 randomised |very serious® no serious  |no serious  [none 0/145 |0/147 (0%)| not pooled not pooled

1uswiean 0} Joud JUBWSSasSY
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(€T0Z AINC) 2uIPIND [N SUIBA BSODLBA

7211

|

trials inconsistency |indirectness |imprecision
Blomgren 2005°

1 randomised |very serious® [no serious no serious  |no serious 0/88 (0%) | not pooled not pooled
trials inconsistency |indirectness [imprecision

1uswiean 0} Joud Jualesassy

Blomgren 2011*°

1 randomised |very serious® [no serious no serious  |very serious” [none 3/70 9/88 RR 0.42 (0.12 | 59 fewer per 1000
trials inconsistency |indirectness (4.3%) | (10.2%) to 1.49) (from 90 fewer to
Blomgren 2011%° 50 more) VERY LOW

SFJ=Sapheffemoraljunction; GSV=Great saphenous vein; SSV=Small saphenous vein; DVT=Deep vein thrombosis

(a) Outcomes were downgraded by twevek for limitations because of at least two of the following: lack of allocation concealment, lack of blindipgoamdethods to camol for
attrition bias.

(b) Outcomes were downgraded by oleeelif the upper or lower 95% ClI crossed the lower MID or the upper or lower 95% CI crossed the uppecdmies @ere downgraded by two
levesk if the upper CI simultaneously crossed the uppér &id the lower CI crossed the lower MID. Default MIDs were set at RRs of 0.75 and 1.25 for dichotomous variablespfind at 0.5
the control group weighted mean standard deviation either side of the null line for continuous variables. For continaides eadlysed with the standardised mean difference option,
the MIDs were set half a standard deviation either side of the null line.

Narrative summary (for outcomes not appropriate for GRADE)

Quality of life
Blomgren 20062reported that there were no significant differences betwet@e groups for any SB6 domain at 1 or 2 years. No other data were given.

Blomgren 21 reported that there wereno significant differences between the groups for amB6Elomain at 7 years. No other data were given.
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(€T0Z AInC) duIEPIND [N BIDA 8SOILIEA

7.2.2

Smith 2002°: reported means of AVVQ scaae6 weeks (but no variance measures) of 10.85 for the duplex group and 15.85 for tdeplex group
(p=0.034) [higher score denotes worse outcome]. No difference between the groups wergekpt 12 months (p=0.187); data were given in a-low
resolution figure, not in the text. S¥6 was reported to be similar across groups at 6 weeks (p>0.38) or 12 months (p>0.15).

Economic evidence

Published literature

One study was included with the esfant comparisori* This is summarised in the economic evidence progllew (Table45). Seealso the study evidence
table inappendixH.

Table45: Economic evidence profilgore-operative duplex ultrasound verses no piaperative duplex ultrasound

Blomgren Partially Potentially  Investigation into the effect that £128 No significant Not reported  Not reported
2006 applicale®  serious use of duplex in assessment ha: difference in
(Sweden) limitations”  on the cost of varicose vein quality of life
treatment over a two year between groups
horizon. (no other data
giveny

(a) The study was carried out from a Swedish gaver perspective, thus applicability to the UK NHS is limited. Costs are discounted at 3% rather than at 3.5% as N$€& irefeeence
case.QALYs are nalculated.

(b) The time horizon was restricted to two years and thus may not fully capture cost differences between the different asseategers; specifically, costs oftreatment post 2 years
which are likely to favour use of duplex will not have been captuhecertainty is not formally explored, but the authors note that with a lofgisw-up the use of duplex could be
costsaving.

juswieal 01 Jold JUBWSSaSSY



7.2.3

7.23.1

Assessment prior to treatment

Evidence statements

Clinical

Patient assessed symptoms

1 2 yearfollow-up: 1 study comprising50participantf)  fsi®&edl that duplex prior to treatment
was associated with a lower numberreports ofunchanged or worse operatddgsat 2 years
compared to no duplexyut the uncertainty of this effect is too large from which to draw clear
conclusions about relativedmefit and harnfVERY LOW QUALITY]

1 7 yearfollow-up: 1 study comprising@31 participant)  fsi®®&edl that duplex prior to treatment
was associated with a lower numberreports of unchanged or worse operatdelgsat 7 years
compared to no duplex. However this was not a large enough effect to show a clearly appreciable
clinical benefit of using duplg¥ERY LOW QUALITY]

SFJ reflux
1 6-8weekfollow-up:H aGdzRASa O2YLINAAAY I pwmp LiidddA OA LI y
treatment was associated with a lower incidence of SFJ refluBatiéeks compared to no

duplex. This was a large enough effect to show a clearly appreciable clinical benefit of using
duplex[LOW QUALITY]

1 2 yearfollow-up: 1 studycomprising256 participant)  fsi®w®&edl that duplex prior to treatment
was associated with a lower incidence of SFJ reflux at 2 years compared to no duplex. This was a
large enough effect to show a clearly appreciable clinical benefit of using dly@&% QUALITY]

1 7 yearfollow-up: 1 studycomprisingl94 participant)  fsi®w®&edl that duplex prior to treatment
was associated with a lower incidence of SFJ reflux at 7 years compared to no duplex. This was a
large enough effect to show a clearly appreciable clinicakbtof using dupleXLOW QUALITY]

SPJ reflux

1 6-8 weekfollow-up: 1 studycomprising326 participant€)  tsk®®edl that duplex prior to
treatment was associated with a lower incidence of SPJ reflusBatéeks compared to no
duplex,but the uncertaintyof this effect is too large from which to draw cleamclusions about
relative benefit and harnfiVERY LOW QUALILTY]

1 2 yearfollow-up: 1 studycomprising256 participant)  fskbwedl that duplex prior to treatment
was associated with a lower incidence of SPJ reflux at 2 years compared to no buptbg,
uncertainty of this effect is too large from which to draw cleanclusions about relative benefit
and harm[VERY LOW QUALY]

7 yearfollow-up: 1 studycomprisingl 94 participant€)  fsi®@edl that duplex prior to treatment
was associated with a lower incidence of SPJ reflux at 7 years compared to no buptbg,
uncertainty of this effect ioo large from which to drawlearconclusions about relative benefit
and harm[LOW QUALITY]

GSV reflux at 1 year
1 1 studycomprisingl89participant) fsi®@ed that duplex prior to treatmerandno duplex
did not differ with respect to GSV reflux at 1 yfdERY LOW QUALILTY]

SS\reflux

6 weekfollow-up: 1 studycomprisingl89 participant€)  fsi®w®&ed that duplex prior to treatment
was associated with a lower incidence of SSV reflux at 6 weeks compared to no buptag,
uncertainty of this effect is too large from which toaeglr clearconclusions about relative benefit
and harm[VERY LOW QUALITY]
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7.2.3.2

Assessment prior to treatment

1 1lyearfollow-up: 1 studycomprisingl89participant€) fsk®&edl that duplex prior to treatment
was associated with a slightly lower incidence of SSV reflux at 1 year compareduplex,but
the uncertainty of this effect is too large from which to draw cle@nclusions about relative
benefit and harnflVERY LOW QUALITY]

Perforators reflux at 6 weeks

6 weekfollow-up: 1 studycomprisingl89 participant€)  fsi®®&ed that duplex prior to treatment
was associated with a lower incidence of perforators reflux at 6 weeks compared to no duplex,
but the uncertainty of this effect is too large from which to draw cleamclusions about relative
benefit and harnflVERY QW QUALITY]

1 1 yearfollow-up: 1 studycomprisingl89participantf)  fsi®&edl that duplex prior to treatment
was associated with a lower incidence of perforators reflux at 1 year compared to no duplex.
However this was not a large enough effect to shawelearly appreciable clinical benefit of using
duplex[VERY LOW QUALITY]

Development of new branch varicosities at 1 year

1 1 studycomprisingl89participant) fsi®&Eedl that duplex prior to treatmerandno duplex
did not differ with respect to develapent of new branch varicosities at one y§dERY LOW
QUALITY]

Need for, or actual, reoperation

2 yearfollow-up: 1 studycomprising292 participant€)  fsi®aedl that duplex prior to treatment
was associated with a lower incidence of reoperation a¢&ry compared to no duplex. This was
a large enough effect to show a clearly appreciable clinical benefit of using du@léx
QUALITY]

1 7 yearfollow-up: 1 studycomprising258participant)  fskbwedl that duplex prior to treatment
was associated with lawer incidence of reoperation at 7 years compared to no duplex. This was
a large enough effect to show a clearly appreciable clinical benefit of using dupléxk
QUALITY]

Adverse eventgDVTat 2 years

fm adGdzReé O2 YLINR AAY 3 Hmbport drly DNAT dvénts idleitfier graup dt Bydars R A
so relative benefit or harm was not estimafjleOW QUALITY]

Venous ulcemt 7 years
fm adGddzReé O2YLINARAAY3TI mMpy LINIHAOALIYGAQ fS3a RA
operation so relative benefior harm was not estimablg.OW QUALITY]

Pigmentation/eczemaat 7 years

1 1 studycomprisingl58participant€)  fsi®&edl that duplex prior to treatment was associated
with a lower incidence of pigmentation or eczema at 7 years compared to no dinpletke
uncertainty of this effect is too large from which to draw cleanclusions about relative benefit
and harm [VERY LOW QUALITY].

Economic

1 One costcomparison study was identified which found that the use of duplex iroperative
assessment increasele costs of varicose vein treatmeby £128 over a two year time horizpn
QALYs were not considereahdno incremental analysis was providdis analysis was
considered to be partially applicable witlotentially serious limitations.
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Assessment prior to treatment

7.3 Recommendations ad link to evidence

Recommendation

Relative values of
different outcomes

Trade off between
clinical benefits and
harms

Economic
considentions

16.Useduplex ultrasound to confirm the diagnosisf varicose veingandthe
extent of truncal reflux and to plan treatment for people with
suspected primary or recurrent varicose veins.

When reviewing the studies assessing the diagnostic accuracy of hand held Doj
ultrasound as a proxy to the gold standard of duplée dutcome was diagnostic
accuracy, quantified in terms of sensitivity and specifiditye GDG viewed that a
false negative result was more important than a false positive result as failing to
detect reflux is potentially more harmful than falsely detecting reflux as failure to
detect reflux could lead to progression of disease. Sensitivity was therefore
consideed more important than specificity.

For the question concerning the impact of duplex assessment prior to treatment
D5D O2yaARSNBR GKIG LIGASY(d | &aaSkegsSt
dzy OKIF y3SR 2NJ 62NBS¢0 ¢ S NBloved & dexrgasing J
order of importance, by the need for further treatment / recurrence, the
development of complicaties, reflux and adverse events.

Clear, clinically important benefitgere demonstrated when duplex was used for
preoperative assessment in terms of both the patient perception of the state of
operated legs (identified as one of the most important outcomes) andédeced
need for reoperation at 7 yearsShort term benefits wex seen at 6 weeks using the
AVVQ but there were no clear lotgrm benefits in terms of quality of life as
measured by SB6. There were no detected clinical harms from completing a dup
ultrasound assessment prior to treatment.

A clear, clinically impeeint beneficial effect on reflux was demonstrated at the
saphenefemoral junction at all timepoints, Effects in thesaphenapopliteal
junction,GSV and SSV were uncertairall timepoints.

The diagnostic studies showed hand held Doppler ultrasoundatitiawve uniformly
good diagnostic accuracy across all veins compared with the gold standduglek
ultrasound The GD@greed that the evidence demonstratdidlat hand heldDoppler
was not a good substitute for duplex as the levels of inconreftix assessment
were unacceptable. Up to 20% of people with reflux at the saphenous popliteal
junction and 60% of those with reflux in the popliteal vein would not be diagnose
using a hand held Dopplefhe GDG agreed that it was important to get a full
assessmet of the venous haemodynamics of the entire lower limb prior to
interventional procedures in order to provide effective treatmeahd that the
superficial veins should not be treated unless the deep vieatsbeen adequately
assessed.

One costcomparison study was identified which found that the use of duplex in
operative assessmelimicreased costs by £128 in the first two years post assessir
This study was considered to have severe limitations with the short time haf2zon
years)likely to bias against the use of duplexpire-operativeassessmeniQALY's
were not consideredthus no conclusion could be drawn directly from the study a
to whether the use of duplex was cesffective in the first 2 years post assessmen
andno incremental analysis was provided

The clinical evidence showed clinically important benefits for duplex in terms of |
need for/actual reoperation at 7 years. Therefore when considering aeldimge-
horizon, theGDG strongly felt that these d duplex may be cost saving.

No published economic evidence was available for the comparison of hand held
Doppler compared with duplex ultrasound for the assessment of venous reflux it
legs.Unit costswere calculatedor the two techniquesvhich reveled that duplex
ultrasound was likely to cost £28 more per scan than Hhiplexultrasoundwould
therefore need to generate an additional 0.0014 QALY to be considered cost
effective at a threshold of £20,000 per QALY gained. The diagnostic evidence
demanstrated that HHD did not have uniformly good diagnostic accuracy across
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Assessment prior to treatment

Quality of evidence

Other considerations

veins compared with the gold standard of duplex ultrasound. Based on this evid
the GDG were confident that these of duplex would substantially improve the
quality of treatment, and would be cosgffective. Furthermore, the GDG felt that
the use of duplex ultrasound (rather than HHi@uld lead to fewer retreatments
and scans in the future, and therefore may save cost in the long term. The GDG
agreed that the clinical benefidf using duplex, along with the potential long term
cost savings, would outweigh the extra cost of the initial duplex scan.

Four RCTs were identified for review question about the use of duplex prior to
treatment. These studies weigraded as very low, largely due to serious limitation
(such as lack of allocation concealment or lack of blinding).

Twelve diagnostic studies were identified and the quality of evidevas generally
adversely affected by high risk of bid$e major limations were a lack of blinding,
poor reporting of the duration between tests, and unclear levels of tester
competence. Furthermore, single studies sometimes used different thresholds f
the reference and index tests with reflux of >0.5 seconds or >Inskleing used.

The GDG were unanimous in thagreementhat duplex ultrasound should be
completed prior to interventional treatment. They noted that duplex ultrasound
describes an optimal level of information acquisition in both tteep and superficial
venous system and can be standardised. Duplex ultrasound provides accurate
anatomical and haemodynamic information and establishes different anatomical
patterns of the venous system and can measure flow haemodynamic and vein
diameters, upon which better clinical decisions are made

The recommendation in sectidh7 states that endothermal ablation should be
offeredto patients with symptomati¢runcal reflux. If the patient is not suitabfer
endothermal ablationfoam sclerotherapyshould be offeredand if both
endothermal ablation and ultrasoungluided foam sclertherapy are unsuitable,
surgeryshould be offeredThis recommendation was based thie results from the
economic model. The GDG agreed that it was not possildsgess suitability for
this hierachy of treatment (let alone the need for, and appropriateness, of any
treatment) without duplexultrasound

The GDG agreed that tlevidencereviewedsupported theirclinical expeencethat
clinical examination and the use b&nd held Doppler alonisinsufficient for the
exploration of the deep and superficial venous anatoffilyis assessmenannot rule
out a potential deep venous thrombosis or a venous malformatinriheir expertise
they notedhuge anatomical variations in the superficial venous system, especial
the region of the popliteal fossa, bifgteat saphenous veirend extra-fascial
locationof the great saphenous veinsvhich might contraindicatendovenous
thermal ablation.

The source of reflux in thgreat saphenous veitan have a variety of presentations
such as vulvar vein in the case of pelvic congestion syndrome, an incompetémt 1
perforator or in the case admall saphenous veimn absent junction, the presence
of an ascending pathological reflux through the Giacomini vein, incompetent
perforator of the popliteal fossa and a highly locataphenepopliteal junction
More important, duplexultrasoundcan provide an insight into the status of the des
venous system and can rule out the presence of thrombosis and an incompeten
primary deep venous system.

The GDG identified this recommendation as a key priority for implementation as
they felt that it would result in a reducing variation in care and outcoriégy also
felt that it would have an impact on outcomes important to patients.

Varicose Veins Full Guideline (July 2013)

99



Conservative Management

Conservative Managaent

Graduated compression hosiery is widely used as first line treatmengaficose veinsCompression
stockings work by compressing the superficial veins to keep them collapsed and empty of blood and
thereby pushing more blood into the deep venous syst This results in a reduction of venous
pressure in the leg and subsequently a decrease in leg swelling. The compression is graduated,
exerting an external pressure which is higher at the ankle (minimum 14mmHg) than the calf and
thigh, thus increasing bbd velocity within the deep venous system. It is recognised that the amount
of pressure required is dependent on the severity of the condition.

There are many different makes and types of graduated compression hosiery available on
prescription and to buyThese include different lengths (knee or thigh length) and different
compression strengths. Confusingly, the British and European standards for classifying the strength
of compression hosiery differ and are presented bel®atle46). Class Il may be more effective,

but consideration should be given to the manual dexterity of the person as they are more difficult to
put on. The most frequently prescribed graduated coegsion hosiery for symptoms of venous
hypertension is European standard class Il. Adherence with hosiery is an important consideration as
the effectiveness of this treatment is dependent on it being worn.

Table46: Comparison otompression hosiery standards

Class of Stocking British Standard (mmHg) European/RAL standard (mmHg)
I 14-17 1821
Il 18-24 2332
I 25-35 34-46

Alongside compression therapy, general health advice about exercise and weight loss has been
proposed as avay of reducing severity of symptoms and prevention of the progression of varicose
veins. Elevation of the legs above the level of the heart when sitting down has also been suggested as
useful in alleviating symptoms.

This chapter aims to answer two quists:

1. The efficacy and cost effectiveness of compression therapy versus no treatment or lifestyle
advice.

2. The efficacy and cost effectiveness of compression therapy versus interventional treatment
(foam sclerotherapy, endothermal ablation or surgery).
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8.1 Review questionWhat is the clinical and cost effectiveness of
compression therapy compared with no treatment or lifestyle
advice in people with leg varicose veins?

For full details see review protocol appendixC

Table47: PICO characteristics of review question
Population Adults with varicose veins in the legs
Intervention/s Compression therapy, specifically compression hogmgnpression stockings

Both above knee and below knee compression hosiery will be included.
[There will be no comparison between types or intensities of compression therapy]

Comparison/s 1 No treatment, or
9 non compressive stockingr
1 placebq or
1 lifestyle advice (including advice on weight loss, exercise, smoking, occupational
standingleg elevationetc.).
Outcomes 9 Patient reported outcomes
o Healthrelated quality of life
o Patient assessed symptoms
1 Physicianreported outcomes
1 Need for additional/further treatment
9 Adverse events from intervention
1 Prevention of complications from varicogeins
Study design Randomised control trialend observational studies

8.1.1 Clinical Evidence

We searched for randomised control trials comparing the effectiveness of compression treatment to
no treatment as an intervention for varicose veins. Three stude®wcluded in this review. Two
were crossover trials*® andone was a parallel triaf.

Comparators weg no treatment®?, a noncompressive stock@® and a norspecified placebd. The
only outcomes covered by these studies were pati@mptorted symptoms anddverse events.

Because of the paucity of RCT evidence an additional search for observational studies was
conducted. Five studies were found. Three were prospective single group studies observing the
effects of compression applied as an interventf&r-** These did not fully match the review

guestion, because as single group studies they could not compare compression to no treatment or
lifestyle advice, and were instead befeafter designs. However, since the prempression stage

could be regarded as equlent to no treatment, it was deemed acceptable to consider the evidence
from these reports, despite the high threats to internal validity, such as time or placebo effects,
inherent in a beforeafter design. Two additional studies were retrospective syswaf previous and
present compression therapy u&®, where compression was not applied as part of the study. All
observational study data have been analysed marrative form ¢ection8.1.1.1.3.

Summary of included studies

Information on the populations, interventions and outcomes used in all 8 studies are summarised
Table48 and Table49. See also the study selection flow charajppendixD, forest plots irappendix
I, clinical evidence tables appendixGand exclusion list inppendix]
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Table48: Summary of the RCTs included in the review

Study

Benigni
2003

Anderson
1990

Krijnen
19977

Design Patient group

Females; 185
years; early stage
chronic venous
disease (CVD), but
competent deep
venous trunks.

Cross over RCT
(but most
results relevant
to this review
were only
presented for
the first phase,
before cross
over). N=125

Followup 14
days

Cross over RCT Males and females;

N=72; 20-61 years; on
Followup 50 waiting list for

i : varicose vein
days including Surder
28 days gery.
treatment
period

Parallel group  Male factory

RCT (quasi workers with a
randomised). predominantly
N=114, standing job. All
had clinical
Followup 3 . .
evidence of chronic
months
Venous
insufficiency (CVI)

but no ulceration.
No demographic
details given.

Compression Catrol
treatment treatment
1320 hPa (9.8 Non-

15.0 mmHgQ)
Class 1 knee
high graduated
compression
stockings.

stocking

Non-
specified
placebo

Full length
hosiery fitted to
give a pressure
of 30-40mmHg.
To be removed
in bed.

This is a higher
compression
than the British
Standard Class |
(see Table 45)

No
treatment

Below knee
class Il (30
32mmHg)
seamless
compression
stockings, to
only be used
during working
hours.

Table49: Summary of the observational studies included in the review

Study
Motykie1999*

Junger199¢’

Design
Observational

Patient group

Patients with
single group before chronic venous

Compression
treatment

30-40 mmHg
compression

and after study. incompetence stockings for 16

N=112 (CVI). months. Hours per
Followup: 1 and day and night use
16 months unclear. 36% thigh

Observational
single group before
and after study.
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CVil class | and II.

length, 17% mie
thigh and 47%
knee or calf length

2 weeks of short
stretch bandaging,
followed by 2

Outcomes

Patient assesse

compressive symptoms

Adverse events

Patient assesse«
symptoms

Patient assesse(
symptoms

Adverse events

Outcomes

Patient assessed
symptoms
Adverse events

Patient assessed
symptoms



Conservative Management

Study

Lurie201%’

Pannier2007

Raju200?’

Design

N=20

Followup: 2 and 4
weeks

Observational
single group before
and after study.
N=121

Followup: 2-6
weeks

Crosssectional
guestionnaire/inter
view study. N=961

Observational case
series.

Patient group

Patients with
primary chronic
venous disease
(CVD).

Populaton with
C2C6, taken from
a random
population of
3072.

New CVD cases,
CEAP classes62
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Compression
treatment

weeks with class Il
compression
stockings.

20-30mmHg knee
high compression
stockings for 2
weeks, with
lifestyle advice as
well (weight loss,
exercise and
frequent leg
elevation).

Those with a
history of varicose
veins were asked
about their use of
compression
stockings

Those who had
been prescribed
compression
stockings in the
past were asked
about thar
compliance and
reasons for non
use.

Outcomes

Disease specific
quality of life
Patient assessed
symptoms

Patient assessed
symptoms
Adverse events
Compliance

Compliance
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(€T0Z AINC) 2uIPIND [N SUIBA BSODLBA

2
Benigni 2003
Krijnen 1997

Anderson 1999
Benigni 2003

2
Benigni 2003
Krijnen 199%

1
Anderson 1999

randomised
trials

trials

randomised
trials

randomised
trials

very serioud

very serioud

very serioud

no serious
inconsistenc

y

no serious
inconsistenc

y

no serious
indirectness

indirectness

no serious
indirectness

no serious
indirectness

Table50: Clinical evidence profil€GRADE tablefompression versus no treatment (RCT studies only)

no serious
imprecision

no serious
imprecision

no serious
imprecision

29/91 (31.9%)

34.7 (29.25) [66]
1.4(1.8) [62]

28/89 (31.5%)

34.1(30.9) $6]

49/87 (56.3%)
median control
risk: 52.6%

37.6(29.25)[66]
2.9(2.1)[55]

53/88 (60.2%)
mediancontrol
risk: 58.9%

36.3(28.4)66]

Random
effects
RR (41
(0.12t0
1.4

RR 0.52
(0.36 to
0.73)

310fewer
per 1000
(from 463
fewer to210
more

2 randomised | very seriou$ | very seriou! no serious Seriou$§ - Random

effectsSMD
0.43 lower
(1.08 lower
to 0.23
higher)

283 fewer
per 1000
(from 159
fewer to 377
fewer)

MD 2.2
lower (12.33
lower to
7.93 higher)

VERY
LOW

VERY
LOW
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(€T0Z AInC) BuIPPIND [N SUIAPSODLBA

1
Benigni 2003

1
Anderson 1999

1
Benigni 2003

1
Anderson 1999

randomised
trials

randomised
trials

randomised
trials

randomised
trials

very serioud

very serioud

very serious

very serioud

no serious
inconsistenc

y

no serious
inconsistenc

y

no serious
inconsistenc

y

no serious
inconsistenc

y

no serious
indirectnes§

no serious
indirectness

no serious
indirectness

no serious
indirectness

Seriou$§

no serious
imprecision

Seriou$

Seriou$

37/61 (60.7%)

22.4(25.2) 6]

35/61 (57.4%)

28.2(29.25)66]

44/55 (80%)

24.9(24.4)56]

43/53 (81.1%)

35.3(30.1)66]

(0.6 to
0.97)

RR 0.71
(0.55 to
0.91)

192 fewer
per 1000
(from 24
fewer to 320
fewer)

MD 2.5
lower (10.96
lower to
5.96higher)

235 fewer
per 1000
(from 73
fewer to 365
fewer)

MD 7.1
lower (17.23
lower to
3.03 higher)

VERY
LOW

LOW

VERY
LOW

VERY
LOW
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(€T0Z AINC) 2uIPIND [N SUIBA BSODLBA

1
Anderson 1999

1
Krijnen 199%

randomised
trials

randomised
trials

very serioud

very serioud

no serious
inconsistenc
y

no serious
inconsistenc

y

no serious
indirectness

no serious
indirectness

no serious
imprecision

no serious
imprecision

43.2(7.4) 66]

17/30 (56.7%)

41.1(38.2)6]

4/34 (11.8%)

RR4.82
(182to
12.73

MD 2.1

higher (10.8
lower to 15
higher)

449more
per 1000
(from 96
more to
1380more)

LOW

LOW

VAS =visual analogue scale; SMD = standard mean difference; MD = mean difference; RR = relative risk
* Standard mean differences are used whenever scores from different measurement scateskaned.

(a) All outcomes from all studies had at least 2 of the following serious limitations: unclear allocation concealment, uindiegr iladequate reporting of bakne values and a lack of ITT.
(b) For those outcomes where inconsistencies could nekpkined by prepecified sulgrouping downgrading was as follows: if | squared was between 50% and 75% the outcome was

downgraded to serious limitations; if | squared was >75% the outcome was downgraded to very serious limitations. A recidanmoeivas then applied.
(c) If the confidence interval of the effect ranged from no effects to either appreciable benefit or harm imprecision was diedvogea, whereas if the confidence interval ranged from
appreciable benefit to appreciable harm imprecision dawngraded twice.

Juswabeury SAIRAIBSUOD



Conservative Management

8.1.1.1 Narrativesummary

8.1.1.1.1 RCT (for outcomes that are not appropriate for GRADE due to incomplete outcome reporting)

Minor adverse events

Benigni, 2003 reported a significant difference, favouring the compression group, of minor adverse
events (a slipping sensation, a warmingssgion or a feeling of pressure) between the compression
and control groups at the end of the full cresger trial. No statistics were provided.

Compliance

Benigni , 2003 reported compliance as not significantly different between groups, without group
statistics being given.

Krijnen, 1997%asked 15p NI A OA LI yia 6K2 KIFIR 0SSy 3IAGSy aiG2
day (and thus been excluded from results for other outcomes) for the predominant single reason for
their non-compliance. Five felt that the stockings were too tight, two stated thdfesed from red

and swollen skin, two stated that the stockings kept sliding down, and two reported an itch. Other
reasons given did not relate to adverse effects.

8.1.1.1.2 Observational studies

Disease Specific Quality of life (score ranges fromhdD, with 190 béng the worst score).

Lurie, 2013’ reported an improvemenin the specific quality of life and outcome responseenous
(SQORY)scale from anean €d) 62.5(20.6) preompression to 48.9(17.9) post compression.

Patient assessed symptoms

Motykie, 1999 reported a significant improvenm in all symptom outcomes between baseline and
one month, and also baseline and 16 monthal{le51).

Table51: Symptom outcanes in the Motykie199% study
Patient assessed

symptomg' pre- 1 month post 16 months post

(1-5 scale, with 1=minimal COMPréssion  compression el piesen p value(Wilcoxon

problem and 5=maximal mean (sd) mean (sd) mean (sd) signed ranks test

problem) n=112 n=112 n=112 used)

swelling 2.45(1.25) 1.47(0.83) 1.13(0.51) P<0.001 for

pain 2.94(1.29) 1.77(1.09) 1.38(0.69) comparison between
. . baseline and 1 montt

discolouration 2.76(1.29) 2.23(1.22) 1.81(0.99) o el varelles,

cosmetic problems 3.03(1.41) 2.50(1.41) 1.98(0.99) P<0.0001 for

activity tolerance 2.33(1.35) 1.71(1.19) 1.38(0.73) comparison between

depression 172(1.12)  1.42(0.87) 1.29(081) baseline and 16

months for all

sleep problems 2.00(1.25) 1.46(0.99) 1.24(0.63) variables.

Junger, 199€% reported that subjective treatments in all patients decreased during treatment,
SEOSLI T2 N2t RiySSSaréys3 &2KiA BK AYONBlF 48SR® ¢KSNB 4 ¢
feelings of constriction. No numerical data were presented.
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Lurie, 201% reported an improvement in a symptom score fronean &d) 16.9(9.8) pre

compression to 6.3(5.8) post compression. This was generated by part of the\GROR

comprishg severity of pain, heaviness, itching, night cramps, heat or burning, tingling, throbbing,
restless legs, swelling. The symptom score was the sum of the scores of these 9 symptoms, each on ¢
6 point scale; a higher score indicated worse symptoms, witth&4vorst score.

Pannier, 2007° reported that 71.3% of the interviewed participants using compression said their
medical condition had improved with compression therapy. This included:

9 reduction in swelling (84.2%)

9 reduction in heaviness (89.4%)

9 reduction in leg pain aftgprolonged standing (60.9%)

1 reduction in tension in the legs (78.9%)

Minor adverse events

Motykie, 1999 reported that adverse events of numbness, sweating, itchiness and new pain
existed dter compression treatment. However these adverse events were mild (all scored as <1.5/5
on a scale where 5 is the worst possible), and improved as therapy progressed from 1 month to 16
months.

Pannier 2007 reported the following adverse events:
9 pruritus (8.4%)

1 eczemas (1%)

1 constrictions under compression therapy (8.4%)
T slipping of stockings (3.6%)

Compliance

Motykie, 1999 reported that 92/112 (82%) were still wearing stockings at 1 month and 78/112
(69.6%) were still wearing stockings at 16 manth

Raju, 2007 reported that out of the patients who had been prescribed stockings, full compliance
(daily use) was reported by 28%, full and partial (most days use) compliance by 44% and full, partial
and minimal (occasional use) compliance by 49.33%. Primary reasons fos@of stocking, of

those that were recommended stockings by their doctor aveig inTable52, were:

Table52: Primary reasons for nowse of stocking

Reason for norcompliance Percentage of patients reqrting reason
unable to state a reason 40%
lack of efficacy 20%
poor fit/cut off circulation 17.3%
too hot 9.3%
soreness 2.7%
needs application assistance 2.7%
cosmetic reasons 2.7%
itching/dermatitis 2.7%
worsening of symptoms 1.3%
lack of seHdiscipline 0.7%
cost 0.5%
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Reason for norcompliance Percentage of patients reqrting reason
work-related 0.3%

8.1.2 [Economic evidence

8.1.2.1 Literature review

No cost effectiveness evidence was identified for this question.

8.1.2.2 Unit costs

In the absence of recent UK cost effectiveness evidence, unit costs are providtenesb3 and
Table54to aid consideration ofhe cost effectiveness of compression hosiery compared to no
treatment.

Table53: Types of compression hosiery and unit costs
Item Cost
Standard compression stockings Made-to-measure compression stocking

Belowknee Thighhigh Belowknee Thighhigh
Class | compression £7.21 £7.89 £26.46 £42.30
stockings
Class Il compression £10.54 £11.73 £26.46 £42.30
stockings
Class Ill compression £11.95 £13.90 £26.46 £42.30
stockings

SourceNHS Drug tariff®

Table54: Unit costs and quantity of the components of compression therapy

ltem Unit cost Quantity per year Notes

Practice nurse time £43 1.5 hours Per hour cost of practice nurse patient contact
time

Compression £42 4 Price of a pair of thight A 3 K -0 ¥ISR & dzl

stockings/hosiery compression stockings. The same price applie

class I, class Il and class Il compression stock
SourceNHS Drug tariff, PSSRU

8.1.2.3 Economic considerations

Based on the figures providedTiable54, it is estimated that the annual costs of compression

hosiery would be gproximately £234. This estimate is based on the assumption that compression
stockings have a life expectancy of 3 months, after which they lose their strength. Patients are given
62 LI ANI-YBT aaNBHegh siokkings for use over a six moptriod. The cost of

lifestyle advice was assumed negligible.

In practice, some people may be prescribed belowe standard compression stockings instead of
thighKk A 3K -toYISR & dzZNB ¢ & (i 2kOee Atahdam cdmpressidh St@ckings are
prescribedt is estimated (assuming the average price of a pair of standard Balee compression
stockings is £10.54) that the annual costs of compression therapy would be roughly £107.

Assuming the difference in costs of compression hosiery and thesatment option is £234,
compression hosiery will be cestfective at the £20,000 per QALY threshold if it provides an
improvement of 0.012 qualitadjusted life years (QALYS) relative to no treatment. If the difference in
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8.1.3

8.1.3.1

8.1.3.1.1

Conservative Management

the costs of compression hosiery andtneatment option is £107, compression hosiery will be eost
effective if it provides an improvement of 0.005 QALYSs relative to no treatment or lifestyle advice.

The unknown in this analysis is whether compression therapy will offer an improvement of 0.012
(0.005) QALYs relative to no treatment or lifestyle advice. The review of the clinical effectiveness
evidence on compression versus no treatment (lifestyle advice) did not report any single measure of
health-related quality of life, however it did show thabmpression hosiery is more effectiveaple

50) than no treatment. For example, the number of people reporting heavy or tired legs was found to
be lbwer with compression (risk ratio of 0.52 [95% CI: @.8673]), and the number of people with a
decrease in complaints at the end of treatment was greater for compression (risk ratio of 4.82 [95%
Cl: 1.8%; 12.73]), compared to ntreatment or lifestyleadvice. Compression was also more

effective than nareatment in reducing the number of people with cramps and ankle swelling.

New costeffectiveness analysis

New analysis was not prioritised for this question.
Evidence statements

Clinical

RCT studies oyl

Patient reported symptoms

Patient reported pain

1 2studies comprisind 78 participantsfound that compression led to a relative reduction in the
rates ofpatients experiencing pain / no improvement in pajfut the uncertainty of this effect is
too large from which to draw clear conclusions regarding benefits or hfflEBRY LOW QUALITY]

1 2studies comprisin@49 participants found thatompression led to a relative reduction in the
level of pain but the urcertainty of this effect is too large from which to draw clear conclusions
regarding benefits or harmi¥ ERY LOW QUALITY]

Patient reported heavy or tired legs

1 2 studies comprising 177 participants found that compression was associatecklaitkrelylower
rates ofpatients experiencing heavy or tired legs / no improvementheavy or tired legsThis
wasa large enough effect to shoacleaty appreciable clinical benefif using compression
stockinggLOW QUALITY]

1 1 studycomprisingl32 participants bund thatcompression led to a relative reduction in trevel
of heavy or tired legsbut the uncertainty of this effect is too large from which to draw clear
conclusions regarding benefits or harfh©W QUALITY]

Patient reported cramps

1 1 studycomprisirg 116 participants found thatompressiorwas associated withelativelylower
rates ofpatients experiencing no improvement in crampdowever, thisvas nota large enough
effect to showa cleatly appreciable clinical benefdf using compression stockisfERY LOW
QUALITY]

1 1 studycomprisingl32 participants found thatompression led to a relative reduction in trevel
of night cramps but the uncertainty of this effect is far too large from which to draw clear
conclusions regarding benefits or harfh©W QUALITY]

Patient reported swelling
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1 1 studycomprisingl14 participants found thatompressiorwas associated withelativelylower
rates ofpatients experiencing no improvement in swellinglowever, thisvas nota large enough
effect to showa cleally appreciable clinical benefidf using compression stockinpéERY LOW
QUALITY]

1 1 studycomprisingl32 participants found thatompression led to a relative reduction in thewel
of ankle swelling but the uncertainty of this effect is too large from igh to draw clear
conclusions regarding benefits or harfieERY LOW QUALILTY]

Patient reported body image dissatisfaction

T 1 studycomprisingl32 participants found thatompression led to a relative reduction in the level
of body image dissatisfactiobut the uncertainty of this effect is too large from which to draw
clear conclusions regarding benefits or hafint®@W QUALITY]

Overall complaints of symptoms

T 1 studycomprising64 participants found thatompression was associated wittatively higler
rates of patients experiencing a reduction in overall complainfEhis was a large enough effect
to show cleally appreciable clinical benefit OW QUALITY]

8.1.3.1.2 Observational study evidence

Evidence from observational data suggests that compression may improlity quidife and reduce
symptoms, but the potential for bias in this evidence is extremely high.

Observational data also suggests that adverse events such as numbness, sweating, itchiness, pain,
eczema, constriction and slippage of stockings occur withpression therapy, but that these are
mild and infrequent.

Observational compliance was reported as being relatively low, with full compliance at only 28% in
one study. Another study reported a higher figure of almost 70% but the level of compliance was
unclear, and may have included very occasional use.

8.1.3.2 Economic
No cost effectiveness evidence was found for this question. The annual cost of compression therapy
was estimated to be £10£234.

8.2 Review questions: What is the clinical and cost effectiveness of
compression therapy compared with a) stripping surgery; or b)
endothermal ablation; or c) foam sclerotherapy in people with leg
varicose veins?

For full details see review protocol appendixC.

Table55: PICO characteristics oéview question

Population Adults with varicose veins in the legs
Intervention/s Compression therapy, specifically compression hosiery (compression stockings)
Comparison/s Foam sclerotherapy crossectomy

OR

Stripping surgery + ligation phlebectomy]

OR

Endothermal ablation [+ foam sclerotherapy/phlebectomy]
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Population Adults with varicose veins in the legs
Outcomes i Patientreported outcomes
o Healthrelated quality of life
o Patientassessed symptoms
i Physiciarreported outcomes.
1 Need for additional/further treatment
1 Adverse events from intervention
1 Prevention of complications from varicose veins
1 Return to work/normal activities
Study design Randomised controlled trials

8.2.1 Clinical evidence

We searched for randomised controlled trials comparing the effectivenessgression therapy
and interventional therapies such as foam sclerotherapy, stripping surgery or endothermal ablation
for improving outcomes for varicose veins.

Summary of included studies
No RCTs were found comparing compression to either foam sclerotherapy or endothermal ablation.

Two RCTs were found comparing comprassiterapy to stripping surgef}? ®. Note that all the
data @ntained in Michaels 2006were also found in Michaels 2086the latter being an HTA report
comprising 2 randomised controlled trials relevant to this review question.

Because of the paucity ®&CT evidence an additional search for observational studies was
conducted. None were identified.

The summary of the included study can be seefahle56. See also the study selection flow chart in
appendixD, forest plots irappendixl, clinical evidence tables appendixGand exclusion list in
appendixJ

Table56: Summary of studies included in the review

No. of Majority CEAP Age Type of Follow-
Study patients grade (mean) Compression details intervention up
Michaels 246 Not stated 49 Compression hosiery give Stripping 24
2006A4" but had alongside lifestyle advice surgery with months

detectable relating to exercise, leg ligation.
Also reflux elevation and weight/diet Done under
presented management. general
in: Type and pressure of anaesthetic
Michaels stocking, and duration of and usually
20062 treatment, are not as a day cast
reported
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(€T0Z AINC) 2uIPIND [N SUIBA BSODLBA

1
Michaels 2006%

1
Michaels 2006%

1
Michaels2006 4>

1
Michaels 2006%

1
Michaels 2006%

randomi
sed
trials

randomi
sed
trials

randomi
sed
trials

randomi
sed
trials

randomi
sed
trials

Seriou8

Seriou8

Seriou8

Seriou8

Seriou8

no serious
inconsistenc

y

no serious
inconsistenc

y

no serious
inconsistenc

y

no serious
inconsistenc

y

no serious
inconsistenc
y

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

Seriou

Seriou

no serious
imprecisio
n

no serious
imprecisio
n

Table57: Clinical evidence profileGRADE table compression versus surgery for varicose veins.

none

none

none

none

0.73 (0.11)98]

0.72(0.13)47]

0.78(0.18)101]

0.85(0.17)p4]

72197 (74.2%)

0.77 (0.1) 75|

0.78(0.1)84]

0.87(0.14)78]

0.84(0.21)B4]

15/75 (20%)

RR 3.71
(2.33t0
5.92)

MD 0.04
lower (0.07
to 0.01
lower)

MD 0.06
lower (0.11
t0 0.01
lower)

MD 0.09
lower (0.14
to 0.04
lower)

MD 0.01
higher
(0.08 lower
to 0.1
higher)

542 more
per 1000
(from 266
more to
984 more)

LOW

LOW

LOW

MODERAT]
E

MODERAT]
E
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(€T0Z AINC) 2uIPIND [N SUIBA BSODLBA

1
Michaels 2006%

1
Michaels2006 42

1
Michaels 2006%

1
Michaels 2006%

1
Michaels 2006%

randomi
sed
trials

randomi
sed
trials

randomi
sed
trials

randomi
sed
trials

randomi
sed
trials

Seriou8

Seriou8

Seriou8

Seriou8

Seriou8

no serious
inconsistenc

y

no serious
inconsistenc

y

no serious
inconsistenc

y

no serious
inconsistenc

y

no serious
inconsistenc

y

no serious

n

no serious

n

no serious

n

no serious

n

no serious very
indirectness | serioug

no serious
indirectness | imprecisio

no serious
indirectness | imprecisio

no serious
indirectness | imprecisio

no serious
indirectness | imprecisio

none

none

none

none

52/97 (53.6%)

42/97 (43.3%)

31/97 (32%)

75/97 (77.3%)

0/122 (0%)

9175 (12%)

10/75 (13.3%)

8/75 (10.7%)

13/75 (17.3%)

1/124(0.8%)

RR 4.47
(2.36 to
8.47)

RR 3.25
(1.75t0
6.04)

(2.69 to
7.4)

RR (B4
(0.01to
8.24)

416 more
per 1000
(from 163
more to
896 more)

300 more
per 1000
(from 100
more to
672 more)

RR 3
(1.46 to
6.13)

213 more
per 1000
(from 49
more to
547 more)

600 more
per 1000
(from 293
more to
1000more)

5 fewer per
1000 (from
8 fewer to
58 more)

MODERAT]

MODERAT]

MODERAT]

MODERAT]

VERY LOW
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(€T0Z AINC) 2uIPIND [N SUIBA BSODLBA

1 randomi | Seriou8 no serious no serious no serious | none 53/107 (49.5%) 3/65 (4.6%) RR 10.73| 449 more
Michaels 2006% sed inconsistenc | indirectness | imprecisio (3.5t0 per 1000
trials y n 32.94) (from 115 MODERAT]
more to E
1000more)

(a) Outcomes were downgraded by oleselfor limitations because of a lack of any blinding in the gtud

(b) Outcomes were downgraded by oleselif the upper or lower 95% CI crossed the lower MID or the upper or lower 95% CI crossed the upper MID. Outcomes weeddpnmgrad

levelsif the upper CI simultaneously crossed the upper MID and the lower CI crossed the lower MID. Default MIDs were sét# RR$ bP5 for dichotomous variables, and at 0.5 of
the control group weighted mean standard deviation either side of thdinelfor continuous variables. For continuous variables analysed with the standardised mean difference opt

the MIDs were set half a standard deviation either side of the null line.
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8.2.2

8.2.2.1

8.2.2.2

Conservative Management

Economic evidence

Literature review

Three staies®®*®were included that included the relevant comparisons. These are summarised in
the economic evidence profile belovigble58). See also the study selection flow charappendixE
and study evidence tables appendixH.

One study® was excluded. The excluded study is summarisegjrendixK, with reasons for
exclusion given.

New costeffectiveness analysis

This area was prioritised for new cesftfectiveress analysjsn which compression hosiery was
compared to various interventional treatments. Results are summarised in the economic evidence
profile below Table58). Full details can be found appendixL, and a summary in sectiorb.
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(€TOZ AINC) 8uldpIND [N SUIBA 8S0dUBA

Table58: Economic evidence profil&Zompression hosiery

Study Applicability
Gohel etal. Directly
2010% applicable
Michaels et  Directly

al. 2006° applicable

Othercomments

The study employed a
decision analytic model
with a 5 year time
horizon. A decision tree
is used to model the first
3 months, and a Markov
model is used to model
the remainder of the
time horizon, broken
down into 3month
cycles. The study focuse
on patients with primary
varicose veinf one leg
(unilateral)

Costeffectiveness
results are based on a
decisionanalytic Markov
model with a 16year
time horizon to compare
sclerotherapy and
surgery.

Comparators

Day case
surgery verses
conservative
care

Surgery

Incremental
cost

£1,242

£155

Incremental
effects

0.429 QALYs

0.0439
QALY's

Cost
effectiveness

ICER = £2,895
per QALY
gained. Day
case surgery
was the cost
effective
option

ICER = £3,531
per QALY
gained.
Surgery is cost
effective.

Uncertainty

Surgery (IP), RFA (LA),
RFA (GA), EVLA (GA),
EVLALA) and UGFS
were also found to be
cost effective compared
to conservative caré&
Results are sensitive to
the initial costs of
surgery, estimates of
treatment effectiveness
(specifically, the odds
ratio for occlusion of the
great saphenous vein)
and therelative risk of
retreating residual
varicosities after
sequential versus
concomitant
phlebectomy”

Surgery was atscost
effective compared to
conservative care for
moderate and severe
varicose veins, with
ICERSs of £3,531 and
£1,938 respectively.
Costeffectiveness
results fairly robust to
sensitivity analyses
(ICERs below £20,000
per QALY) conducted or
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(€TOZ AINC) 8uldpIND [N SUIBA 8S0dUBA

Study Applicability ~Limitations

Michaels et  Directly Minor

al. 20062 applicble  limitations®

and Ratcliffe

et al.2006”

NCGC mode!| Directly Minor
Applicable limitations

Other comments

Economic analysis base
on a randomized
controlled trial
conducted at two
vascular units within the
NHS. Patients were
allocated randomly to
surgical treatment and
conservative treatment.

A markov model with
one month cycles and a
5 year time horizon was
built. The study focused
on patients for whom
surgery, endothermal
treatment, foam
sclerotherapy and
conservative care were
all possible treatments.

Comparators

Stripping
surgery vs.
conservative
treatment

Endothermal
treatment
verses
compression
hosiery

Incremental Incremental Cost
cost effects effectiveness
£389' 0.083 £4,687 per
QALYS QALY gained
-£233 0.17 QALYs Endothermal
treatment
dominates

compression

hosiery

Uncertainty

parameters sug as
probability of residual
veins after surgery,
progression rate of
reflux and the
probability and costs of
complications after
surgery.

Sensitivity analysis
showed that the
economic results and
conclusions are fairly
robust. Using EGD
values (instead of S&D
scores) gives an ICER o
£3,299 per QALY. Using
NHS Reference Costs fc
surgical treatnent
(instead of local unit
costs) gives an ICER of
£5,708 per QALY.

Surgery and foam
sclerotherapy were also
cost effectivecompared
to compression hosiery.
Univariate and
probabilistic sensitivity
analyses were carried
out. In none of the
investigated scenarios
did compression hosiery
appear cost effective
compared to
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Incremental Incremental Cost
Study Applicability ~Limitations  Othercomments Comparators  cost effects effectiveness  Uncertainty

endothermal treatment.
Endothermal had a
probability of béng cost
effective of 71%, and
compression had a
probability of being cost
effective of 4%at a
threshold of £20,000 pet
QALY gained

(a) Modelling was undertaken overfayear time horizon, yehe costs and health outcomes associated with recurrence of varicosities are not considered beyond the first 3 months. Al
treatments of residual varicosities with ultrasougdided foam sclerotherapy at 3 months are assumed to be successful.

(b) SurgeryDC efers to daycase surgery, EVLA(LA) refers to endovenous laser ablation performed under local anaesthesia, RFA(LA) refers to npdibfatiqungrerformed under local
anaesthesia, EVLA(GA) refers to endovenous laser ablation performed under gerestiesia, Surgery(IP) refers to inpatient surgery and RFA(GA) refers to radiofrequency ablatio
performed under general anaesthesia

(c) However these interventions were not cost effective compared to eachqathgrcase surgery was the castective option wen considering all 8 comparators. Full results are
presented in the economic evidence tablappendixH

(d) These results apply to the complete analysis of 8 comparators, rather than to the pairwise comparison of day case spayery tcotonservative care

(e) The retreatment options and rates of retreatmenbdelled are based on expert opinion, although no llé&aiven on the expert(s) or how this information was elicited. The clinical
pathway is based on strict assumptions of who can receive which treatmemandotfully reflect what happens irucrent practice Utility data is based on an average of3and
EQ5D data; no reason is provided.

(f) These results apply to minor varicose veins

(g9) No decision analytic model was conducted to capture-teng costs and health outcomes. The sheye2r time horizon may underestimate the ceffiectiveness of surgal treatment
as the clinical benefits of surgery including improvements in healiitted quality of life would be expected to endure beyond 24 months. Includintelongosts and health outcomes
may still give lower ICERs.

(h) These results apply to severaricose veins

(i) Estimated rates of topip treatment based on GDG estimates, short time horizon of 5 years

() However these interventions were not cost effective compared to endothermal treatment. Full results are presgmieaddixL

1U8LU86€UQ|/\| 9AIJeAIBSU0D
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8.2.3

8.23.1
8.23.1.1

Conservative Management

Evidence statements

Clinical

Compression versus surgery

Quality of life

SF6D

1 1 yearfollow-up: 1 study comprising 173 participardeowed that surgery was associated with a
better quality of life rating at 1 year compared to compression. However this was not a large
enough effect to show a clearly appreciable clinical benefit of using sulgelyy QUALITY]

1 2 year followup: 1 studycomprising1 participantsshowed that surgery was associated with a

better quality of life rating at 2 years compared to compression. However this was not a large
enough effect to show a clearly appreciable clinical benefit of using suilg@lyy QUALITY]

EQ 5D

T 1 year followup: 1 study comprising Fparticipantsshowed that surgery was associated with a
better quality of life rating at 1 year compared to compression. However this was not a large
enough effect to show a clearly appreciable clinicaldfgmof using surgerjfLOW QUALITY]

1 2 year followup: 1 study comprising8 participantsshowed that surgery and compression did not
differ in their effects on quality of life at 2 yedi dODERATE QUALITY]

Patient assessed symptoms

Aching at 1 year

9 1 study comprising 172 participants showed that surgery was associated with lower rates of
aching at 1 year compared to compression. This was a large enough effect to show a clearly
appreciable clinical benefit of using surgfMODERATE QUALITY]

Heavinessit 1 year

1 1 study comprising 172 participants showed that surgery was associated with lower rates of
heaviness at 1 year compared to compression. This was a large enough effect to show a clearly
appreciable clinical benefit of using surgfMODERATE QUAYIT

Itchingat 1 year

T 1 study comprising 172 participants showed that surgery was associated with lower rates of
itching at 1 year compared to compression. This was a large enough effect to show a clearly
appreciable clinical benefit of using surgf\JODERATE QUALITY]

Swellingat 1 year

T 1 study comprising 172 participants showed that surgery was associated with lower rates of
swelling at 1 year compared to compression. This was a large enough effect to show a clearly
appreciable clinical benefit of ugirsurgerfMODERATE QUALITY]

Body image concerret 1 year

1 1 study comprising 172 participants showed that surgery was associated with lower rates of body
image concerns at 1 year compared to compression. This was a large enough effect to show a
clearlyappreciable clinical benefit of using surgfMODERATE QUALITY]

Varicose Veins Full Guideline (0y).3)
120



8.2.3.2

8.3

Conservative Management

Adverse eventg,

Neural damagédfoot drop)

T 1 study comprising 246 patients showed that surgery was associated with a higher rate of neural
damage compared to compressidiyt the uncertainty of this effect igoo large from which to
draw clearconclusions about relative benefit and hafERY LOW QUALILTY]

Patient reported outcomes

Patient dissatisfaction

T 1 study comprising 172 patienshowed that surgery was associated with less patient
dissatisfaction than compression. This was a large enough effect to show a clearly appreciable
clinical benefit of using surgefMODERATE QUALITY]

Economic

1 Three existing coattility analyses found ggery to be coseffective compared to conservative
care. These studies were directly applicable, with minor or potentially serious limitations.

9 Our original economic analysis also found interventional treatments to beeffesttive
compared to conservate care; specifically endothermal treatment was identified as the-cost
effective strategy. This evidence is directly applicable with minor limitations.

Recommendations and link to evidence

The recommendations for this section were made in conjunction thilrecommendations for
interventional treatment and can be found in secti@r.

Varicose Veins Full Guideline (July 2013)
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Interventional Treatment

Interventional Treatment

Truncal vein treatments

The overwhelming majority of priamy varicose veins result from valvular incompetence and
subsequent reflux in one of three superficial truncal vejtise great saphenous (GSV), small
saphenous (SSV) or the anterior accessory saphenous veins (AB&3€)truncal abnormalities are
commornly treated by three main methods: stripping surgery, foam sclerotherapy and endothermal
ablation.

Stripping surgery

¢CNF RAGAZ2YLFE GNBFGYSYlG Ay@d2t 0Sa adz2NBAOFE NBY2Q
incision in the groin and disconnémt of the saphendF SY2 NI f 2dzy Ol A2y 6 WONR &
then passed down the vein and grasped via a separate incision (often around the level of the knee
joint). The stripper is thepulledout and the vein removed. There are many variationgtos

technique. Similarly, the SSV is stripped via an incision in the popliteal fossa. Stripping is usually
performed under general anaesthetic and removal of the varicose tributaries by phlebectomy is

often undertaken at the same time.

Foam sclerotherapy

A sclerosanfoam (for example, a solution afodium tetradecyl sulphatmixed with ai) is injected

into the vein to induce phlebitis and vein occlusion. The foam displaces blood from the vein, creates
a massive surface area of sclerosant in contact thighvein endothelium, induces vein spasm and

can bevisualisedn ultrasound. Ultrasoun&uided Foam Sclerotherapy (UGES)be performed as
anout-patient procedure under local anaesthetithe GDG decided only to include foam
sclerotherapy within the gideline as liquidclerotherapy imot commonly used in current practice.

Endothermal ablation

There are two main endothermal methodsidiofrequencyandlaserablation. Like foam
sclerotherapy, these methods aims to induce vein occlusion, but theg tisermal rather than a
chemical stimulus to the vein lumefreatment may be performed under general or local
anaesthesia usingltrasound guidegunctureof the veinin the lower leg.

A decision was made early in the guideline development process to consider endovenous laser
FofllGA2Y 69%x[ !0 FYR NIRA2FNBIljdzSyoOe |oflGdA2y 6
0§ SOKYAIdzSQE yR GKSNBT2NBE y2i NEWisSeansihk SinicAld A R
evidence for these techniques has been combined, although subgrouping by technique has been
carried out when heterogeneity of effect sizes within mataalysehiasbeenserious (I squared >

0.5).

There was a great deal of debatikaat this decision. The GDG noted that the two techniques have
developed side by side with incremental technical improvements over the past decade. The basic
principle of ultrasound guided endovenous thermal ablation is shared between the techniques and
the results are very similar. Many surgeons use both systems favouring one over the other as
wavelengths or catheter designs change. A patient who is suitable for treatment with one can usually
also be treated by the other.

The GDG noted that in order tompare the two techniques a stringent examination of exact
technique used was required. Thejority of theGDG felt that there were too many variables within
the trials to be able to make meaningful distinctions between the techniguesontrast, sme o

the group felt that although both techniques used heat to destroy the veins, they have different

Varicose Veins Hubuideline (July 2013)
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9.1

Interventional Treatment

methods of generating power and different side effe¢iowever, orbalance, the GDG decided to
consider the two techniques together.

The aim of the reviewm section9.1, 9.2and9.3is to consider the pairwise comparisons to evaluate
the optimum treatment(s). The cost effectiveness of these techniques is considesedtion9.6.

Tributary vein treatments

In addition to truncal interventions, treatments directed at incompetent tributaries are also

sometimes requiredEradication of varicose vein tributaries has traditionatie performed by

surgical removat also known agk f S0 SO (aPUR OA2ME DD ¢ KS G SOKY A I dzS
many years and now involves small, stab incisions and removal of lengths of the vein by traction after
extraction with specially designed vein hooks. It is often performed at the same time as treatment

for truncal incompetence under genel locald Wi dzy S & O Sy . may kisd beSparioriné&da A |
aloneat a later date.

Foam slerotherapy is an alternative tavulsionsurgery for the eradication of varicose tributaries.
Foam slerotherapy of varicose triliaries may be performedlongside endthermal ablation of the
truncal vein or performed alone at a later date

There is currently little guidance on which of these procedures is more clinically esftedive.
Section9.4of the guidance examines ttedinical efficacy and cost effectiveness of foam
sclerotherapycompared toavulsion therapy for varicose vein tributaries.

Tributary treatment given with truncateéatments versus truncal treatments given alone

There isa degree of controversy with respect to the developmentvaficose veinand how they
should be treated. The majority viewften termed the descending theorig, that reflux begins in the
saphenougrunk from where it extends distally into primary and then secondary tributaries, giving
rise to reflux in visible varices under the skin. An alternative vieevascending theorys thatreflux
begins in the tributaries themselves from where it extepdsximally giving rise to reflux in the main
saphenous trunk. These competing concepts suggest that either the tributariebeorativelythe
YIEAY al LKSy2dzza GNYzy{ > &K?2dz Rhiché ndedgbiceSirect | & bA Y
intervention. If me acceptthe descending theoryit might well be reasonable timeat the truncal

vein and leave the varices alone in the expectation that the vavidédisappear once their cause is
eradicated Alternatively, if one accepthe ascending theorthenit might be reasonable to just
deal with thetributary varices in the expectation that the trunk vein will normalisee tributary
reflux has been eradicated.

In the UK, dhough most specialists ascrib@the descendingheory, there is controversy as to

whether it is necessary to deal with the varices at the same time as eradicating truncal reflux. Thus,
some specialists willeat the truncalvein and leave the varices alone in the expectation thay

will disappearOthers, possibly the majority, would consider this an incomplete treatment and go on
to treat the varices (usually either with stab avulsions or with foam sclerotherapy) at the same time
as dealing with the truncal reflusection9.5 of the guidelinecompares the efficacy and cost
effectiveness of these twadraitegies.There is also a third strategy involving treatment of the truncal
veins and tributary veins at sepate times, but this is not considered in this review.

Review question: What is the clinical and cost effectiveness of
stripping surgery compared with foam sclerotherapy in people with
truncal leg varicose veins?

For full details see review protocol appendixC.

Varicose Veins Full Guideline (July 2013)
123



Interventional Treatmat

Table59: PICO characteristics of review question
Population Adults with truncal leg varicose veins
Intervention/s Stripping surgery

[xphlebectomy]

Foam sclerotherapy:

+ crossectomy (ligation)

Comparison/s
Outcomes 1 Patientreported outcome:
o Healthrelated quality of life
o Patientassessed symptoms
1 Physiciarreported outcomes
1 Presence of reflux
1 Need for additional/further treatment
1 Adverse events from intervention
1 Prevention of complications from varicose veins
1 Return to workhormal activities
Study design Randomised Controlled Trials

9.1.1 Clinical evidence

We searched for RCTs comparing the effectiveness of stripping surgery in comparison to foam
sclerotherapy as interventions for improving outcomes for people withcal leg varicose veins. We
excluded studies that did not specify a varicose veins population, and sub grouped by foam
sclerotherapy type (with or without crossectomy) from the outset.

We included 8 clinical trials in this revie8ee also the studselection flow chart imppendixD,
forest plots inappendixl, clinical evidence tables appendixGand exclusion list iappendixJ

Table60: Summary of studies included in the review

Study Population Intervention Comparison

Abela et al, 2008 CEAP2 and 3 varicose veins Stripping surgery

Bountouroglou et
al, 2006*

Figuerido et al,
2009*

Kalodiki et al,
2011921

Liu et al, 201%

Rasmussen et al,
2017

Shadid et al. 2072

Wright et al,
2006

Varicose Veins Full Guideline (July 2013)

(n=90)

>97% CZX5
(n=58)

C5

(n=56)

C2C6

(n=82)

C2C6

(n=59)

>96% CEAP2
Up to 4% CEARG!
(n=248)

All C25 (n=460)

CEAP2
(n=272)

+crossectomy
Stripping surgery
+ crossectomy
Strippng surgery
+ crossectomy
Stripping surgery
+ crossectomy
Stripping surgery
+ crossectomy
Stripping surgery
+ crossectomy

Stripping surgery

+ crossectomy
Stripping surgery
+ crossectomy
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Foam sclerotherapy
+ crossectomy

Foam sclerotherapy
+ crossectomy

Foam sclerotherapy

Foam sclerotherapy
+ crossectomy

Foamsclerotherapy
+ crossectomy

Foam sclerotherapy

Foam sclerotherapy

Foam sclerotherapy
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1
Rasmussen 20%1

1
Rasmussen 20%1

randomi | Very

sed trials

randomi
sed trials

serioug

Very
serioug

Table61 Clinical evidence profileGRADEable): stripping surgery versugoam sclerotherapy

no serious
inconsistency

no serious
inconsistency

48.147.21)[125 | 49.27.56)[125]

53.335.9[125] | 51.947.66[125

MD 1.06
lower (2.89
lower t00.77
higher)

MD 1.39
higher 0.3
lower t03.08
higher)

MODERATH

MODERATH

1
Rasmussen 20%1

1
Rasmussen 20%1

randomi
sed trials

randomi
sed trials

Very
serioud

Very
serioud

no serious
inconsistency

no serious
inconsistency

55.157.81)[125 | 56.1(7.51)[125]

55.836.31)[125 | 54.738.89[125

MDO0.95
lower 2.85
lower t00.95
higher)

MD1.10
higher 0.81
lower t03.01

higher)

MODERATH

MODERATH
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AVVQ [MEDIAN (IQR) ONLY] at 3 months (better indicated by lower values) [As there was a baseline difference in Bountowsinuiyiaihe change scores have been given, the more negative implyin|
more improvement; no IQRs given for this study]crossectomy used witioam sclerotherapy

Liu201%*

randomi | very NA no serious NA 12(817) [30] 9(5-16)[29] no p value
Bountouroglou2008' sed trials | seriou$ indirectnes -12.0 [28] -6.1 [30] given. NA
s Between the
two studies
no clear
effect seen
(opposing
directions of
effect).
AVVQ [MEDIAN (no IQR given) ONLY] at 3 years (better indicated by Malees)- crossectomy used witlioam sclerotherapy
Kalodiki2011’ randomi | very no serious no serious | NA 8.94[43] 4.97 [39] p value
sed trials | seriou$ inconsistency indirectnes unclear, but NA
s numerical
results
suggest a
benefit for
foam
sclerotherap
y
AVVQ [MEDIAN (no IQR given) ONLY] at 5 years (better indicated by lower valktressectomy used witlioam sclerotherapy
Kalodiki201% randomi | very no serious no serious | NA 5.45 [43] 7.35[39] p=0.015,
sed trials | seriou$ inconsistency indirectnes with benefit
S for stripping NA
EQ5D change from baseline to 2 years (higher betteno crossectomy used witfoam sclerotherapy
1 randomi | Very no serious no serious | no serious MD 0 higher
Shadid 2015 sed trials | seriou$ inconsistency indirectnes | impredsio | 0.061(0.211)[17| 0.064(0.211)[21 (0.04 lower
s n 7] 3] to 0.04 LOW
higher)
Pain due to varicose veins (subscale from SF36; 1 year) (Better indicated by higher vahieesjossectomy used witfoam sclerotherapy
1 randomi | Serioug no serious no serious | no serious MD 3.66
Rasmussen 2011 sed trials inconsistency indirectnes | imprecisio | 88.77(17.11)[12| 85.11(23.45)[12 higher (1.45
S n 4] 4] lower to 8.77 | MODERATH

higher)
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Pain at 2 years no crossectomy used witfoam sclerotherapy

1 randomi | Very no serious no serious | Very 6/177 (3.4%) 14/213 (6.6%) | RR0.52 (0.2 | 32 fewer per
Shadid 2013 sed trials | seriou$ inconsistency indirectnes | serioug to 1.31) 1000 (from VERY LOWM
S 53 fewer to
20 more)
Heavy/tired legs at 2 yearsno crossectomy used witfoam sclerotherapy
1 randomi | Very no serious no serious | Very 5/177 (2.8%) 6/213 (2.8%) RR 1 (0.31to | O fewer per
Shadid 2013 sed trials | serioug inconsistency indirectnes | serioug 3.23) 1000 (from VERY.OW
s 19 fewer to
60 more)
Cramps at 2 yearsno crossectomy used witfioam sclerotherapy
1 randomi | Very no serious no serious | Very 8/177 (4.5%) 8/213 (3.8%) RR 1.2 (0.46 | 8 more per
Shadid 2013 sed trials | seriou$ inconsistency indirectnes | serioug to 3.14) 1000 (from VERY.OW
s 20 fewer to
77 more)
Pain at 1 year no crossectomy used witfoam sclerotherapy
1 randomi | Very no serious no serious | Very 14/188 (7.4%) | 20/221 (9%) RR 0.82 (0.43| 16 fewer per
Shadid 2013 sed trials | seriou$ inconsistency indirectnes | serioug to 1.58) 1000 (from VERY LOW
s 52 fewer to
51 more)
Heavy/tired legs at 1 yearno crossectomy used witfoam sclerotherapy
1 randomi | Very no serious no serious | Very 9/188 (4.8%) 5/221 (2.3%) RR 2.12 (0.72| 25 more per
Shadid 2013 sed trials | seriou$ inconsistency indirectnes | serioug 10 6.2) 1000 (from 6 VERY.OW
S fewer to 110
more)
Cramps at 1 yearno crossectomy used witfoam sclerotherapy
1 randomi | Very no serious no serious | Very 9/188 (4.8%) 10/221 (4.5%) | RR 1.06 (0.44| 3 more per
Shadid 2013 sed trials | seriou$ inconsistency indirectnes | serioug to 2.55) 1000 (from VERY LOW
S 26 fewer to
67 more)
Pain at 3 months no crossectomy used witfoam sclerotherapy
1 randomi | Very no serious no serious | Very 10/176 (5.7%) | 12/217 (5.5%) RR 1.03 (0.45| 2 more per
Shadid 2013 sed trials | serioug inconsistency indirectnes | serioug t0 2.32) 1000 (from VERY LOW
s 31 fewer to
69 more)
Heavyl/tired legs at 3 months no crossectomy used witfoam sclerotherapy
1 randomi | Very no serious no serious | Very 2/176 (1.1%) 8/217 (3.7%) RR 0.31 (0.07| 26 fewer per
Shadid 2015’ sed trials | seriou$ inconsistency indirectnes | serioug to 1.43) 1000 (from VERY LOW
S 35 fewer to
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15 more)

Cramps at 3 monthsno crossectomy used witfoam sclerotherapy

1 randomi | Very no serious no serious | Very 6/176 (3.4%) 9/217 (4.1%) RR 0.82 (0.3 | 7 fewer per
Shadid 2013 sed trials | seriou$ inconsistency indirectnes | serioug t0 2.27) 1000 (from VERY.OW
s 30 fewer to
51 more)
Overall VCSS scoggchange from baseline at 2 years (better indicated by lower valuesd crossectomy used witfoam sclerotherapy
1 randomi | Very no serious no serious | no serious - MD 0.26
Shadid 201" sed trials | seriou$ inconsistency indirectnes | imprecisio | - - lower (0.69 LOW
S n 1.75(2.135)[177| 1.49(2.135)[213 lower to 0.17
] ] higher)
VCSSpain (1 month)- (Better indicated by lower values)no crossectomy used witfoam sclerotherapy
1 randomi | very no serious no serious | Seriou8 - MD 0.04
Figuerido 200 sed trials | seriou$ inconsistency indirectnes 0.93(0.53)[29] | 0.89(0.51)[27] higher (0.23
S lower to 0.31 VERY LOW
higher)
VCSSpain (2 months) (Better indicated by loweralues)- no crossectomy used witfoam sclerotherapy
1 randomi | very no serious no serious | Serioud - MD 0.2
Figuerido 2004 sed trials | serioug inconsistency indirectnes 0.79(0.49)[29] | 0.59(0.5)[27] higher (0.06
S lower to 0.46 VERY LOW
higher)
VCSSpain (6 months) (Better indicated by loweralues)- no crossectomy used witfoam sclerotherapy
1 randomi | very no serious no serious | Serioud - MD 0.16
Figuerido 2004 sed trials | seriou$ inconsistency indirectnes 0.72(0.53)[29] | 0.56(0.51)[27] higher (0.11
S lower to 0.43 VERY LOW
higher)
VCSSoedema (1 month) (Better indicated by loweralues)- no crossectomy used witfoam sclerotherapy
1 randomi | very no serious no serious | very - MD 0.01
Figuerido 2004 sed trials | serioug inconsistency indirectnes | serioug 0.69(0.6)[29] 0.7(0.54)[27] lower (0.31
S lower to 0.29 VERY LOW
higher)
VCSSoedema (2 months) (Better indicated Hpwer values) no crossectomy used witfoam sclerotherapy
1 randomi | very no serious no serious | Serioud - MD 0.03
Figuerido 2004 sed trials | serioug inconsistency indirectnes 0.59(0.63)[29] 0.56(0.64)[27] higher (0.3
S lower to 0.36 VERY LOW

higher)
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VCSSoedema (6 months) (Better indicated by lowealues)- no crossectomy used witfoam sclerotherapy

1 randomi | very no serious no serious | Seriou8 - MD 0.07
Figuerido 2004 sed trials | serioug inconsistency indirectnes 0.55(0.63)[29] | 0.48(0.64)[27] higher (0.26
S lower to 0.4 VERY LOWM
higher)
VCSS inflammation (1 month) (Better indicated loyver values)- no crossectomy used witfoam sclerotherapy
1 randomi | very no serious no serious | Seriou8 - MD 0.13
Figuerido 2004 sed trials | seriou$ inconsistency indirectnes 0.76(0.44)[29] | 0.89(0.32)[27] lower (0.33
higher)
VCSSinflammation (2 months) (Better indicated bipwer values)- no crossectomy used witfoam sclerotherapy
1 randomi | very no serious no serious | Seriou8 - MD 0.17
Figuerido 2004 sed trials | seriou$ inconsistency indirectnes 0.72(0.45)[29] | 0.89(0.32)[27] lower (0.37
s Iqwer to 0.03 VERY LOW
higher)
VCSSinflammation (6 months) (Better indicated bipwer values)- no crossectomy used witfoam sclerotherapy
1 randomi | very no serious no serious | Seriou8 - MD 0.17
Figuerido 2004 sed trials | seriou$ inconsistency indirectnes 0.72(0.45)[29] | 0.89(0.32)[27] lower (0.37
s Iqwer to 0.03 VERY LOW
higher)
Presence of reflux within 3 monthg crossectomy used wittioam sclerotherapy
2 randomi | very no serious no serious | very 7/51(13.7%) 7157 (12.3%%) | RR 1.14 (0.43| 17 more per
Liu 201% sed trials | seriou$ inconsistency indirectnes | serioug Median control | to 3.02) 1000 (from
o N
Bountouroglou 2008 S risk: 12.3% 70fewerto | oy Low
248 more)
Presence of reflux within 3 monthg no crossectomy used witfoam sclerotherapy
3 randomi | very no serious no serious | Serioud 471405 (11.6%) | 114/537 RR 0.59 (0.43| 106 fewer
Rasmussen 20%1 sed trials | serioug inconsistency indirectnes (21.2%) t0 0.81) per 1000
Wright 2006 s Median control (from 49
Shadid 2012 risk: 25.8% fewer to 147

fewer)

VERY LOW,
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Presence of reflux at 3312 months- crossectomy used witlioam sclerotherapy

1 randomi | very no serious no serious | very 3/26 (11.5%) 5/25 (20%) RANDOM RR | 84 fewer per
Liu 2011 sed trials | serioug inconsistency indirectnes | serioug 0.58 (0.15to | 1000 (from
S 2.16) 170 fewer to
232 more) VERY LOW
Presence of reflux at %3.2 monthsg no crossectomy used witfoam sclerotherapy
4 randomi | very Seriou$ no serious | Seriou8 63/419 (15%) 155/547 RANDOM RR | 138 fewer
Rasmussen 20%1 sed trials | seriou$ indirectnes (28.3%) Median| 0.46(0.25 to per 1000
Wright 2006 s control risk: 0.84) (from 41
Figuerido 2004 25.6% fewer to 192
. 97 LOW
Shadid 202 fewer)
Presence of reflux at >5 years - crossectomy used witlioam sclerotherapy
1 randomi | very no serious no serious | very 9/26 (53.8%) 14/33(57.6%) RR 0.82 (0.42| 76 fewer per
Kalodiki 201% sed trials | seriou$ inconsistency indirectnes | serioug to 1.58) 1000 (from
s 246 fewer to
246 more) VERY LOW
Presence of reflux at >5 years - no crossectomy used witfoam sclerotherapy
1 randomi | very no serious no serious | very 32/177 (18.1%) | 45/213 (21.1%) | RR 0.86 (0.57 | 30 fewer per
Shadid 201¥ sed trials | seriou$ inconsistency indirectnes | serioug to 1.29) 1000 (from
s 91 fewer to
61 more) VERY LOW
Need for further treatment from > 812 months- crossectomy used witfioam sclerotherapy
1 randomi | very no serious noserious | very 2/28 (7.1%) 4/30 (13.3%) RR 0.54 (0.11| 61 more per
Bountouroglou 2008 sed trials | seriou$ inconsistency indirectnes | serioug t0 2.7) 1000 (from
s 119 fewer to
227 more) VERY LOW
Adverse Events: Major neurological event (i.e. stroke, HA)ossectomy used witfioam sclerotherapy
1 randomi | very no serious no serious | no serious | 0/43 (0%) 0/39 (0%) not pooled not pooled
Kalodiki2011*° sed trials | seriou$ inconsistency indirectnes | imprecisio
S n LOW
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Adverse Events: Phlebitiscrossectomy used wittioam sclerotherapy

2 randomi | very no serious no serious | Seriou8 1/73 (1.4%) 6/68 (8.8%) RR ®2(0.04 | 70fewer per

Kalodiki 201%° sed trials | serioug inconsistency indirectnes Median control | to 1.23 1000 (from

Liu 2011 s risk: 9% 86 fewerto | vERY LOW
21more)

Adverse Events: Phlebitisno crossectomy used witfoam sclerotherapy

2 randomi | Seriou8 Seriou$§ no serious | no serious | 5/335 (1.5%) 34/374 (9.1%) | RRO0.Z(0.07 | 80fewer per

Rasmussen 2011 sed trials indirectnes | imprecisio Median control | to 0.42 1000 (from

Shadid 201¥ s n risk 9.6% 56 fewer to LOW
89 fewel)

Adverse Events: PEcrossectomy used witioam sclerotherapy

2 randomi | very no serious no serious | no serious | 0/73 (0%) 0/68 (0%) not pooled not pooled

Kalodiki 201% sed trials | seriou$ inconsistency indirectnes | imprecisio

Liu 2011 s n LOW

Adverse Events: P&no crossectomy used witfoam sclerotherapy

3 randomi | Seriou8 no serious no serious | very 0/429 (0%) 2/552 (0.3%) RR 0.37 (0.04| 3 fewer per

Rasmussen 20%1 sed trials inconsistency indirectnes | serioug Median control | to 3.53) 1000 (from 4

Wright 2006% S risk: 0.4% fewer to 10 VERY LOWM

Shadid 2015’ more)

Adverse Events: DV-Icrossectomy used wittioam sclerotherapy

2 randomi | very no serious no serious | no serious | 0/73(0%) 0/68 (0%) not pooled not pooled

Kalodiki2011* sed trials | seriou$ inconsistency indirectnes | imprecisio LOW

Liu 201%* s n

Adverse Events: D\¢Tho crossectomy used witfoam sclerotherapy

3 randomi | very no serious no serious Serioud 1/429 (0.2%) 11/522 (2%) RR 0.25 (0.05 | 5 fewer per

Rasmussen 20§41 sed trials | seriou$ inconsistency indirectnes Median control | to 1.21) 1000 (from 7

Wright 2006 s risk: 0.7% fewer to 1

Shadid 2012 more) VERY LOW|

Adverse Events: nerve injury/damagecrossectomy used witlioam sclerotherapy

2 randomi | very no serious no serious | very 4/73 (5.5%) 0/68 (0%) Peto OR 7.14 | 50 more per

Kalodiki 201% sed trials | serioug inconsistency indirectnes | serioug (0.99 to 1000 (from

. 4
Liu 201% s 51.52) 10 less to VERY LOW

120 more)
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Adverse Events: nerve injury/damageno crossectomy used witfoam sclerotherapy

3 randomi | Seriou8 no serious no serious | No serious| 17/364 (4.7%) | 2/401 (0.5%) RR 6.3 (1.87 | 26 more per
Figuerido 2004 sed trials inconsistency indirectnes | imprecisio Median control | to 21.2) 1000 (from 4
Rasmussen 2011 S n risk: 0% more to 101
Shadid 2017 more) LOW
Adverse Events: skin discolouratiertrossectomy used witlfioam sclerotherapy
2 randomi | very no serious no serious | very 3/73 (4.1%) 3/68 (4.4%) RR 0.94 (0.19] 3 fewer per
Kalodiki 201% sed trials | seriou$ inconsistency indirectnes | serioug Median control | to 4.53) 1000 (from
. 2 e 170
Liu 201% s risk: 4.7% 38fewerto |\ \ou | o
166 more)
Adverse Events: skin discolouratianno crossectomy used witfoam sclerotherapy
3 randomi | very no serious no serious | Seriou8 47/429 11%) 118/552 RR 0.69 (0.53| 17 fewer per
Rasmussen 20%1 sed trials | seriou$ inconsistency indirectnes (21.4%) Median| to 0.89) 1000 (from 6
Wright 2006 s control risk: fewer to 26
Shadid 2015’ 5.6% fewer) VERY LOW
Adverse Events: post procedure paigrossectomy used witfioam sclerotherapy
2 randomi | very no serious no serious | no serious | 72/90(80%) 15/59 (25.4%) | RR 3.18 (2.01| 556 more
Liu 201% sed trials | seriou$ inconsistency indirectnes | imprecisio Median control | to 5.03) per 1000
Abela 2008 s n risk: 25.5% (from 258
more to LOW
1000 more)
Adverse Events: post procedure paimo crossectomy used witfoam sclerotherapy
1 randomi | very no serious no serious Serioud 39/94 (41.5%) | 73/178 (41%) RR 1.01 (0.75| 4 more per
Wright 2006 sed trials | serioud inconsistency | indirectnes to 1.36) 1000 (from
S 103 fewer to
148 more) VERY LOW
Adverse Events: Pogirocedure pain VAS-10 (continuous) (Better indicated by lower valuesho crossectomy used witfoam sclerotherapy
1 randomi | Seriou8 no serious no serious | Seriou8 - MD 0.65
Rasmussen 20§41 sed trials inconsistency indirectnes 2.25(2.23)[135] | 1.6(2.04)[144] higher (0.15
S to 1.15 LOW

higher)
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Return to normal activities (days) medians (rang&)o crossectomy used witfoam sclerotherapy

2 rando very NA no serious NA
Wright 2006 mised | serioud indirectness 13 (novar)[94] | 2(novar) [18] | - -
Rasmussen 2011 trials 4(0-30)[124] 1(0-30)[124]

Return to work (days) medians (rangeho crossectomy used witfioam sclerotherapy

1 rando | very NA no serious | NA

Rasmussen 2011 mised | serioug indirectness 4.3(042)[124] | 2.9(033)[124] | - - N A
trials

Return to work (days) medians (rangefrossectomy used witlioam sclerotherapy

1 rando | very NA no serious | NA

Liu 201% mised | serioug indirectness 6(4-13)[26] 3(2-6)[28] - - N A
trials

(a) Outcomes were downgraded by oeeelif the weighted average number of serious methodological limitations across studies was one, and downgraddevajsiivhe weighted
average number of serious methodological limitation across studies were tworer Methodological limitations comprised one or more of the following: unclear allocation
concealment, the lack of blinding, inadequate allowance for dnais in the analysis, selective outcome reporting or unadjusted baseline inequivalence. Diffex@miesiare covered
by different combinations of studies and therefore downgrading could vary according to the specific studies includettameanrating.

(b) Outcomes were downgraded by oe®elif the upper or lower 95% CI crossed the lower MID or pperuor lower 95% CI crossed the upper MID, i.e. in line with two possible clinical
decisions, appreciable benefit to no effect. Outcomes were downgraded Ibgviisif the upper Cl simultaneously crossed the upper MID and the lower CI crossed thdlDwies.
ranging all the way from appreciable benefit to hagroonsistent with 3 possible clinical decisions. Default MIDs were set at RRs of 0.75 and 1.25 for dichotomous varialfles pand 3
the control group weighted mean standard deviation eitkiele of the null line for continuous variables. For continuous variables analysed with the standardised mean difféoence o
the MIDs were set half a standard deviation either side of the null line.

(c) Outcomes were downgraded by oleselif the degreeof inconsistency across studies was deemed serious (I squaya¢b0 Outcomes were downgraded by texelsif the degree of
inconsistency was deemed very serious (I squared 75% or @ossjutcome(Presence of reflux at 32 monthsg no crossectomused)with an | squared of >50agsub-grouped by
CEAP classification category. This-gtduping strategy failed to remove heterogeneity. These outcomes were therefanalgessed using a random effects model, rather than the
default fixed effect model esl initially for all outcomes. The point estimate and 95% Cls given in the grade table and forest plots are those detiveashéw random effects analysis.
Another outcome [adverse evergghlebitis (no crossectomy)] had an | squared of >50% but bedznihstudieswere showing strong effects in one direction, this inconsistency was n
thought to be important, and a fixed effect metmalysis was used.
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9.1.2.2

Interventional Treatment

Economic Evidence

Published literature

Onestudywasincluded with the relevant comparisdh Thisis summarised in the economic
evidence profile belowTable62). See also the study selection flow charappendixEand study
evidence tables iappendixH.

Fivestudies were excludéd**®"*® These are summarised appendixK, with reasons for exclusion
given.

New costeffectiveness analysis

Thisarea was prioritised for new cosffectiveness analysisSripping surgery and foam
sclerotherapywere among thanterventional therapiesncluded in the modelResults are
summarised in the economic evidence profile bel@able62). Full details can be found iappendix
L, and a summary isection9.6.
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Table62: Economic evidence profile: Stripping surgerg.foam sclerotherapy

Study Applicability ~Limitations
Gohel et Directly Potentially
al. 2016° Applicable  serious
(UK) Limitationg
NCGC Directly Minor
model  Applicable  Limitations

(d) Modelling was undertaken overfayear time horizon, yehe costs and health outcomes associated with recurrence of varicosities are not considered beyond the first 3 months. Al

Other comments

The study employed a
decision analytic mode
with a 5 year time
horizon. The model is
designed as a decision
tree over the first 3
months and a Markov
model over 4 to 60
months, with3-month
cycles. The study
focuses on patients
with primary varicose
veinsin one leg
(unilateral)

A markov model with
one month cycles and
a 5 yeattime horizon
was built. The study
focused on patients for
whom surgery,
endothermal
treatment, foam
sclerotherapy and
conservative care were
all possible treatments,

Incremental

Comparators cost

Day-case £813
surgery versus
ultrasound

guided foam

sclerotherapy

Day case £504
surgery verses
ultrasound

guided foam

sclerotherapy

Incremental
effects

0.115 QALYs

0.02 QALYs

treatments of residual varicosities with ultrasougdided foam sclerotherapy at 3 months are assumed to be successful.
(e) However inp#ient surgery was not cost effective compared to other interventions considered in the agfalysesults are presented in the economic evidence tatdppendixH
(f) These results apply to the complete analysis of 8 comparators, rather than to théspaimmnparison of day case surgery compared to foam sclerotherapy

Cost
effectiveness

ICER =£070
per QALY
gained
Day-case
surgery was
the cost
effective
option

ICER =
£25,200 per

QALY gained.

Foam
sclerotherapy
was the cost
effective
option®

Uncertainty

In-patient surgery was also foun:
to be cost effective compared to
ultra-sound guided foam
sclerotherapf}. Results are
sensitive to (1) the initial costs o
surgery, (2) estintas of
treatment effectiveness
(specifically, the odds ratio for
occlusion of the great saphenou
vein) and (3) the relative risk of
retreating residual varicosities
after sequential versus
concomitant phlebectomy

Univariate and probabilistic
sensitivity analyses were carried
out. In none of the investigated
scenarios did surgery doam
sclerotherapy appear cost
effective compared to
endothermal treatment.Foam
sclerotherapy had a probability
of being costeffective of 23%,
and surgery had a probability of
being costeffective of 3%at a
threshold of £20,000 per QALY
gained
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(g) Estimated rates of topip treatment based on GDG estimates, short time horizon of 5 years
(a) However, when considering all the comparators included in the neodieithermal treatment was the caosffective option
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9.1.3 Evidence statements
9.1.3.1 Clinical

Quality of life

SF36 Physical 4 week#o crossectomy used with foam sclerotherapy

1 1 study comprisin@50participants found that strippinted to a relative harm compared foam
sclerotherapyin terms of physicajuality oflife at 4 weeks but the uncertainty of this effect is
too large from which to draw clear conclusions about benefit and HM@DERATE QUALITY]

SF36 Physical year- no crossectomy used with foam sclerotherapy

1 1 study comprisin@50participants found that strippinted to a relative benefit compared to
foam sclerotherapyn terms of physicajuality of lifeat one year but the uncertainty of this
effect is too large from which to draw clear conclusions about benefit and M@DERTE
QUALITY]

SF36 mental 4 weeks no crossectomy used with foam sclerotherapy

1 1 study comprisin@50participants found that strippinted to a relative harm compared foam
sclerotherapyin terms of mental quality of life at 4 weeklsut the uncertaity of this effect is too
large from which to draw clear conclusions about benefit and HAM@DERATE QUALITY]

SF36mental 1 year no crossectomy used with foam sclerotherapy

T 1 study comprisin@50participants found that strippinted to a relative benié# compared to
foam sclerotherapyn terms of mentafuality of lifeat one yeay but the uncertainty of this effect
is too large from which to draw clear conclusions about benefit and HIRI@DERATE QUALITY]

EQ5D¢ change from baseline to 2 yearsio crossectomy used with foam sclerotherapy

1 1 study comprising 390 participants found that stripping and foam sclerotherapy did not differ in
their effects on quality of liffLOW QUALITY]

AVVQ at 3 monthscrossectomy used with foam sclerotherapy

1 2 studiesusing median datagomprisingl07 participantsfound conflicting results concerning the
effects of stripping and foam sclerotherapy on AVVQ at 3 months. Overall, no clear effect was
observedQuality rating not possible as no imprecision meakure

AVVQ at Jears- crossectomy used with foam sclerotherapy

T 1 studyusing median datagomprisingd2 participants found lower (better) AVVQ scores at 3
years for foam sclerotherapy compared to stripping. However no statistical tests were carried out
to evaluate the precision of this point estimd@uality rating not possible as no imprecision
measurg.

AVVQ ab years - no crossectomy used with foam sclerotherapy

1 1 studyusing median datagomprisingd2 participants found lower (better) AVVQ scores at 5
years for stripping compared to foam sclerotherapy. Non parametric statistical testing showed a
high probability that the direction of this effect would be the same at the population [€uality
rating not possibles no imprecision measure

Varicose Veins Full Guideline (July 2013)
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Patientassessed symptoms

Pain due to varicose veins (continuous varialdabscale from SB6) (no crossectomy used with

sclerotherapy)

1 1 study comprising 248 participants found that stripping led to a relative improvenoempared
to foam sclerotherapy in terms of the increase in pain due to varicose veins, but the uncertainty
of this effect is too large from which to draw clear conclusions about benefit and harm
[MODERATE QUALITY]

Pain - no crossectomy used with foam sobtherapy

1 3 monthfollow-up: 1 study comprising 393 participants found that stripping and foam
sclerotherapy did not differ in their effects on the level of leg pain due to varicose [W&RsY
LOW QUALITY]

1 1 yearfollow-up: 1 study comprising 409 parif@nts found that stripping led to a relative
improvement compared to foam sclerotherapy in terms of the risk of pain due to varicose veins
but the uncertainty of this effect is too large from which to draw clear conclusions about benefit
and harm[VERY L@ QUALITY]

1 2 yearfollow-up: 1 study comprising 390 participants found that stripping led to a relative
improvement compared to foam sclerotherapy in terms of the risk of pain due to varicose veins
but the uncertainty of this effect is too large from whito draw clear conclusions about benefit
and harm[VERY LOW QUALITY]

Heavy/tired legs at 2 yearsno crossectomy used with foam sclerotherapy

1 3 monthfollow-up: 1 study comprising 393 participants found that stripping led to a relative
improvement conpared to foam sclerotherapy in terms of the risk of heaviness or tiredness due
to varicose veins but the uncertainty of this effect is too large from which to draw clear
conclusions about benefit and hafdERY LOW QUALILTY]

1 1 yearfollow-up: 1 study compsing 409 participants found that stripping led to a relative
worsening compared to foam sclerotherapy in terms of the risk of heavy/tired legs due to
varicose veins but the uncertainty of this effect is too large from which to draw clear conclusions
aboutbenefit and harnfVERY LOW QUALITY]

1 2 yearfollow-up: 1 study comprising 390 participants found that stripping and foam sclerotherapy
did not differ in their effects on the level of leg heaviness or tiredness due to varicosdWERY
LOW QUALITY]

Cramps at 2 years- no crossectomy used with foam sclerotherapy

1 3 monthfollow-up: 1 study comprising 393 participants found that stripping led to a relative
improvement compared to foam sclerotherapy in terms of the risk of cramps due to varicose
veins but the uncertainty of this effect is too large from which to draw clear conckisibout
benefit and harn{fVERY LOW QUALITY]

1 1 yearfollow-up: 1 study comprising 409 participants found that stripping led to a relative
worsening compared to foam sclerotherapy in terms of the risk of cramps due to varicose veins
but the uncertainty of his effect is too large from which to draw clear conclusions about benefit
and harm[VERY LOW QUALITY]

1 2 yearfollow-up: 1 study comprising 390 participants found that stripping led to a relative
worsening compared to foam sclerotherapy in terms of tis& of cramps due to varicose veins
but the uncertainty of this effect is too large from which to draw clear conclusions about benefit
and harm[VERY LOW QUALITY]

Physicianreported outcomes

Overall VCSS scarehange from baseline to 2 yeafso crossetomy used with foam sclerotherapy

Varicose Veins Full Guideline (July 2013)
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1 1 study comprising 390 randomisezhsfound that stripping led to a relative improvement
compared to foam sclerotherapy in terms of the reduction in VCSS overall score, but the
uncertainty of this effect is far too lardeom which to draw clear conclusions about benefit and
harm[VERY LOW QUALITY]

VCS& pain (no crossectomy used witbham sclerotherapy)

T 1 study comprising 56 randomiséshsfound that stripping led to a relative worsening compared
to foam sclerotherpy in terms of the level of pain due to varicose veins,& and émonths
(VCSS) but the uncertainty of this effect is far too large from which to draw clear conclusions
about benefit and harnfVERY LOW QUALITY]

VCS& oedema (no crossectomy used wittam sclerotherapy)

9 1 study comprising 56 randomiséshsfound that stripping led to a relative improvement
compared to foam sclerotherapy in terms of the level of oedema due to varicose vein2 and
6 months (VCSS) but the uncertainty of this effexfar too large from which to draw clear
conclusions about benefit and hafiyERY LOW QUALITY]

VCS& inflammation (no crossectomy used witham sclerotherapy)

1 1 study comprising 56 randomiséshsfound that stripping led to a relative improvement
compared to foam sclerotherapy in terms of the level of inflammation due to varicose veins at 1
2 and 6months (VCSS) but the uncertainty of this effect is too large from which to draw clear
conclusionsbout benefit and harnfiVERY LOW QUALILTY]

Presence of Reflux

Presence of reflux within 3 months (crossectomy used fiéim sclerotherapy)

1 2 studies comprising 108 randomiskedjsfound that stripping led to a relative worsening
compared to foam sclerothapy in the rate of reflux at-3 months, but the uncertainty of this
effect is far too large from which to draw clear conclusions about benefit and paaRY LOW
QUALITY]

Presence of reflux within 3 months (no crossectomy used fwiim sclerotherapy)

1 3studies comprising 942 randomistxtysfound that stripping led to an improvement compared
to foam sclerotherapy in the rate of reflux at30months. This was not a large enough effect to
show a clearly appreciable clinical benefit of using strippiteRY LOW QUALITY]

Presence of reflux at >22 months (crossectomy used wiiiam sclerotherapy)

1 1 study comprising 51 randomiséshsfound that stripping led to a relative improvement
compared to foam sclerotherapy in the rate of reflux at >3 months tedl,ybut the uncertainty
of this effect is far too large from which to draw clear conclusions about benefit and [N&RY
LOW QUALITY]

Presence of reflux at X322 months (no crossectomy used witham sclerotherapy)

1 4 studies comprising 966 randomiskedjsfound that stripping led to a relative improvement
compared to foam sclerotherapy in the rate of reflux at >3 months to 1 year. This was not a large
enough effect to show a clearly appreciable clinical benefit of using strijpip@®y QUALITY]

Presencef reflux at >15 years (crossectomy used wittam sclerotherapy)

1 1 study comprising 59 randomisézfsfound that stripping led to a relative improvement
compared to foam sclerotherapy in the rate of reflux at 5 years but the uncertainty of this &ffect
far too large from which to draw clear conclusions about benefit and HRERY LOW QUALITY]

Presence of reflux at >8 years (no crossectomy used wittam sclerotherapy)

Varicose Veins Full Guideline (July 2013)
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1 1 study comprising 390 randomisézhsfound that stripping led to a relative jpnovement
compared to foam sclerotherapy in the rate of reflux at 2 years but the uncertainty of this effect is
far too large from which to draw clear conclusions about benefit and H&ERY LOW QUALILTY]

Need for additional/further treatment

Need for futher treatment from > 812 months (crossectomy used wiiham sclerotherapy)

9 1 study comprising 58 randomiséshsfound that stripping led to a relative improvement
compared to foam sclerotherapy in the rate of the need for further treatment from >2to 1
months but the uncertainty of this effect is far too large from which to draw clear conclusions
about benefit and harnfiVERY LOW QUALILTY]

Adverse events

Major neurological event (i.e. stroke) (crossectomy used foistm sclerotherapy)

1 1 study comprisig 82 participants found that no patients in either group had a serious
neurological evenfLOW QUALITY]

Phlebitis (crossectomy used wittham sclerotherapy)

1 2 studies comprising 141 participants found that stripping led to a relative improvement
comparedto foam sclerotherapy in the rate of phlebitis but the uncertainty of this effect is
slightly too large from which to draw clear conclusions about IEdRERY LOW QUALILTY]

Phlebitis (no crossectomy used wittam sclerotherapy)

1 2 studies comprising 7Q®articipants found that stripping led to a relative improvement
compared to foam sclerotherapy in the rate of phlebifitiis was a large enough effectsioow a
clearly appreciable clinicabrmof usingfoam sclerotherapy{LOW QUALITY]

Pulmonary embolis (crossectomy used witiloam sclerotherapy)

T 2 studies comprising 141 participants found no episodes of pulmonary embolism in either group,
and so an effect could not be estimatgddW QUALITY]

Pulmonary embolism (no crossectomy used viithm sclerotherapy)

1 3 studies comprising 981 participants found that stripping led to a relative improvement
compared to foam sclerotherapy in the rate of PE, but the uncertainty of this effect is too large
from which to draw clear conclusions about benefit d&ram [VERY LOW QUALILTY]

DVT (crossectomy used wiiham sclerotherapy)

1 2 studies comprising 141 participants found no episodes of DVT in either group, and so an effect
could not be estimate@.OW QUALITY]

DVT (no crossectomy used wittam sclerotherapy

1 3 studies comprising 951 participants found that stripping led to a relative improvement
compared to foam sclerotherapy in the rate of DVT, but the uncertainty of this effect is too large
from which to draw clear conclusions about benefit and hf#BRY.OW QUALITY]

Nerve injury/repair (crossectomy used witbham sclerotherapy)

T 2 studies comprising 141 participants found that stripping led to a relative worsening compared to
foam sclerotherapy in the rate of nerve injury or damage, but the uncertaintiyigieffect is too
large from which to draw clear conclusions about benefit and HMBERY LOW QUALITY]

Nerve injury/repair (no crossectomy used wittam sclerotherapy)

Varicose Veins Full Guideline (July 2013)
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1 3 studies comprising 765 participants found that stripping led to a relative warge@ampared to
foam sclerotherapy in the rate of nerve injury or damage. This was a large enough effect to show
a clearly appreciable clinical harm of using strippir@W QUALITY]

Skin discolouration (crossectomy used withm sclerotherapy)

1 2 studies omprising 141 participants found that stripping and foam sclerotherapy did not differ in
the rate of skin discolouratiofVERY LOW QUALITY]

Skin discolouration (no crossectomy used viithm sclerotherapy)

9 3 studies comprising 981 participants found tls&ipping led to a relative improvement
compared to foam sclerotherapy in the rate of skin discolouration. However, this was not a large
enough effect to show a clearly appreciable clinical benefit of using stripgERY LOW
QUALITY]

Post procedure paifcrossectomy used witfbam sclerotherapy)

1 2 studies comprising 149 participants found that stripping led to a relative worsening compared to
foam sclerotherapy in the rate of post procedure pain. This was a large enough effect to show a
clearly appreciale clinical harm of using strippifgOW QUALITY]

Post procedure pain (no crossectomy used vididum sclerotherapy)

T 1 study comprising 272 participants found that stripping and foam sclerotherapy did not differ in
the rate of post procedure paifvERY LOWUALITY]

Post procedure pain [VAS] (no crossectomy used fodm sclerotherapy)

1 1 study comprising 279 participants found that stripping led to a relative increase compared to
foam sclerotherapy in the level of post procedure pain. However, this waa laoge enough
effect to show a clearly appreciable clinical benefit of ustragn sclerotherapyLOW QUALITY]

Return tonormal activities /work
Return to normal activities no crossectomy used with foam sclerotherapy

1 2 studiesusing median datagomgrising520 participants found a faster return to normal
activities for foam sclerotherapy compared to stripping. However no statistical tests were carried
out to evaluate the precision of this point estimdt@uality rating not possible as no imprecision
measuré.

Return to work- no crossectomy used with foam sclerotherapy

1 2 studiesusing median datagomprising248 participants found a faster return to work for foam
sclerotherapy compared to stripping. However no statistical tests were carried @vialoate the
precision of this point estimatejuality rating not possible as no imprecision measure]

Return to work- crossectomy used with foam sclerotherapy

1 2 studiesusing median datagomprisingb4 participants found a faster return to work foloam
sclerotherapy compared to stripping. However no statistical tests were carried out to evaluate the
precision of this point estimatpQuality rating not possible as no imprecision meagure

Economic

One study found day case surgery anghatient sugery to be coseffective compared to foam
sclerotherapy, however only day case surgery waseffsttive when all comparators were
considered. This evidence is directly applicable with potentially serious limitations.
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Our original economic analysis foufahm sclerotherapy to be costffective compared to surgery,
however neitherfoam sclerotherapy nor surgery were cesffective compared to endothermal
treatment. This evidence is directly applicable with minor limitations.

9.2 Review questionWhat is theclinical and cost effectiveness of
stripping surgery compared with endothermal ablation in people
with truncal leg varicose veins?

For full details see review protocol appendixC.

Table63: PICO characteristics of review questi
Population Adults with truncal leg varicose veins.
Intervention/s Stripping surgery
[ phlebectomy]
[NOTE: Stripping surgery comes hamdhand with ligation, i.e. it is normal practice for
ligation to occur before stripping]
Comparison/s Endothermal ablation, including:
9 radiofrequency ablation
9 endovenous laser ablation
1 steam ablation
[+ foam sclerotherapy/phlebectomy (for tributaries)]
Outcomes i Patientreported outcome:
o Healthrelated quality of life
o Patientassessed symptoms
1 Physiciarreported outcomes
1 Presence of reflux:
9 Need for additional/further treatment
1 Adverse events from intervention
9 Prevention of complications from varicose veins
1 Return to work/normal activity

Study design Randomised Controlled Trials

9.2.1 Clinicalevidence

Sixeen relevant publications were identified comparing stripping surgery and endothermal ablation
in patients with primary varicose veins. After examination of the papers it was found that tbese 1
publications referred to 2 different randomisedtontrolled trials.Table64 summarises the

publications relating to each trial, the populations, details of the different endothermal ablation
techniques used, anfibllow-up times. One additional clinical trial was selected which compared
endothermalablation(radidfrequency) to stpping surgery in a group restricted to patients with
recurrent varicose veifd All studies used either laser or radi@quency ablation as the form of
endothermal ablation, and none used steam ablation.

See also the study selection flow chartippendixD, forest plots inappendixl, clinical evidence
tables inappendixGand exclusion list inppendixJ

The review is divided into sections:

1. Section9.2.1.1 Endotrermal vs. stripping surgery for of patients with primary varicose veins,
and

Varicose Veins Full Guideline (July 2013)
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2. Section9.2.1.2 Endothermal vs. stripping surgery for patients with recurrent varicosities
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Table64: Summary of studies included in the review

Type of longestfollow-
N patients (n Age range or endothermal up point
Study Trial Group LJ- NJi A OA LJ- Majority CEAP grade mean ablation (months)
Carradice 2014 Hull Endovenous Laser projeci 280(280) 2 49 Laser 12
Carradice 2011% 1, HELP1 280(280) 2 49 Laser 12
Darwood 2008’ Individual trial 118(136) 2 30-59 Laser 12
El Kaffas 2011 Individual trial 180 (unclear but 2 Approx.34 Radiofrequency 24
probably 180)
Flessenkamper 2012 Individual trial 301 2 48 Laser 2
Hinchcliffe 2008’ Individual trial 16 (all bilateral 32, 2 44-66 Radiofrequency 12
intra-patient
randomisation
Lurie2003”° Short and long term results of 85 (86) 2 Approx.48  Radiofrequency 4
Lurie 2008° the EVOLVes trial unclear (65) 2 Approx.48  Radiofrequency 24
Pronk 2018 Individual trial 122(130) 3 Approx.49 Laser 12
Rasmussen 2087 Shortand longer term results  121(137) 2 22-79 Laser 6
Rasmussen 2010 of a single trial 121(137) 2 2279 Laser 24
Rasmussen 20%1 Short and longer term results 375 (435) 2-3 1875 Laser and 12
of a single trial Radiofrequency
Rass 201 Individual trial 346’ 3 Approx.48 Laser 24
Rautio 2002 Short and longer term results 28 (28) not stated Approx.35 Radiofrequency 1.8
Perala 2005 of a single trial 28 (28) not stated Approx.35 Radiofrequency 36
Stotter 2006™* Individual trial 60 (60) not stated Approx.47  Radiofrequency 12
Subramonia 201§* Individual trial 93 (93) 2 46 Radiofrequency  1.25

(a) Thisstudy was restricted to patiés with recurrent varicose vein. Bilateral means both legs were affected
(b) There were some bilateral cases, but actual numbers not reported in the study. If bilateral, randomised to the same tigi¢dteesitmeans both legs were affected
(c) Rasnussen 2011 reports the results for laser and radiofrequency separately and are not combarefore the resul@re presented separately in this review
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3
LURIE 2063

RASS20f1

1
RASS20f1

SUBRAMONIA 208

d trials

randomise | very

serioug

randomise | very

dtrials

serioud

very
serioud

no serious
inconsisten

cy

no
serious
indirectn
ess

no
serious
indirectn
ess

.2.1.1 Stripping surgery vs.rothermal ablation for patients with primary varicose veins

Seriou$

Seriou$

-9.2(15.088) [43]
-9.12(6.41) [47]
12.8(14)[43]

10.5(14)[40]

Table65: Clinical evidence profil§GRADE tablePatients with primary varicose veinstripping surgery versus endothermal ablation

3.7(15) [36]
-8.24(6.41) [41]
18(16)[37]

11.1(14)32

I~

effects

SMD 0.43

lower
(0.84 to

0.02
lower)

Random

effects

SMD 004

higher
(0.51low
erto
0.42high
er)

Random

VERY
LOW

VERY
LOW
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CIVIQ 2 follow-up 2years (Better indicated by lower values)

1 randomise | very no serious | no Serious Random
RASS20f1 d trials serioud inconsisten | serious 10.8(13)[41] 9.5(11)[33] effects
cy indirectn SMD 011
ess nggr VERY
LOW
lower to
0.56
higher)
SF36 Physicat 4 weeks (higher better}; Laser ablation
1 randomise | very no serious | no No MD 0.45
RASMUSSEN2611 d trials serioud inconsisten | serious serious 47.68 48.13(7.21)[125] lower
cy indirectn | impreci (6.95)[125] (2.21
ess sion lower to LOW
1.31
higher)
SF36 Physical 4 weeks (higher betterf, Radiofrequency ablation
1 randomise | very no serious | no No MD 1.75
RASMUSSEN2611 d trials serioud inconsisten | serious serious 49.88(7)[125] 48.13(7.21)[125] higher
cy indirectn | impreci (0.01
ess sion lower to LOW
3.51
higher)
SF36 mental - 4 weeks (higher better}; Laser ablation
1 randomise | very no serious | no No MD 0.40
RASMUSSEN2611 d trials serioud inconsisten | serious serious 55.55(8.21)[125] 55.15(7.81)[125] higher
cy indirectn | impreci (1.59
ess sion lower to LOW
2.39
higher)
SF36 mental - 4 weeks (higher better) Radiofrequency ablation
1 randomise | very no serious | no No MD 0.42
RASMUSSEN2611 d trials serioud inconsisten | serious serious 55.57(7.38)[125] 55.15(7.81)[125] higher
cy indirectn | impreci (1.46
ess sion lower to LOW
2.30
higher)
SF36 Physicat 1 year(higher better)g Laser ablation
1 randomise | very no serious | no No MD 0.71
RASMUSSEN2611 d trials serioud inconsisten | serious serious 52.62(5.98)[125] 53.33(5.9)[125] lower

LOW
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