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ABSTRACT
Introduction Endovenous therapy is the first choice 
management for symptomatic varicose veins in NICE 
guidelines, with 56–70 000 procedures performed 
annually in the UK. Venous thromboembolism (VTE), 
including deep vein thrombosis (DVT) and pulmonary 
embolism (PE), is a known complication of endovenous 
therapy, occurring at a rate of up to 3.4%. Despite 
73% of UK practitioners administering pharmacological 
thromboprophylaxis to reduce VTE, no high- quality 
evidence supporting this practice exists. Pharmacological 
thromboprophylaxis may have clinical and cost benefit in 
preventing VTE; however, further evidence is needed. This 
study aims to establish whether when endovenous therapy 
is undertaken: a single dose or course of pharmacological 
thromboprophylaxis alters the risk of VTE; pharmacological 
thromboprophylaxis is associated with an increased rate 
of bleeding events; pharmacological prophylaxis is cost 
effective.
Methods and analysis A multi- centre, assessor- blind, 
randomised controlled trial (RCT) will recruit 6660 
participants from 40 NHS and private sites across the 
UK. Participants will be randomised to intervention 
(single dose or extended course of pharmacological 
thromboprophylaxis plus compression) or control 
(compression alone). Participants will undergo a lower 
limb venous duplex ultrasound scan at 21–28 days post- 
procedure to identify asymptomatic DVT. The duplex scan 
will be conducted locally by blinded assessors. Participants 
will be contacted remotely for follow- up at 7 days and 90 
days post- procedure. The primary outcome is imaging- 
confirmed lower limb DVT with or without symptoms or 
PE with symptoms within 90 days of treatment. The main 
analysis will be according to the intention- to- treat principle 
and will compare the rates of VTE at 90 days, using a 

repeated measures analysis of variance, adjusting for any 
pre- specified strongly prognostic baseline covariates using 
a mixed effects logistic regression.
Ethics and dissemination Ethical approval was granted 
by Brent Research Ethics Committee (22/LO/0261). Results 
will be disseminated in a peer- reviewed journal and 
presented at national and international conferences.
Trial registration number ISRCTN18501431.

INTRODUCTION
Varicose veins, also known as superficial 
refluxing veins, affect up to 45% of the UK 
population.1 Varicose veins not only reduce 
physical and mental health- related quality of 
life but also contribute significantly to chronic 
venous disease, which is responsible for over 
half of all cases of leg ulcers.2–4 Superficial 
endovenous treatment (SET) offers a mini-
mally invasive approach that can conveniently 
be performed in an outpatient setting.5 Endo-
venous surgery stands as the recommended 
first choice management for symptomatic 
varicose veins, in line with NICE guidelines 
(CG168).5 This recommendation aligns with 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ The primary outcome holds clinical significance.
 ⇒ Using venous thromboembolism prophylaxis may 
be associated with adverse clinical outcomes, in-
creased risks and may not be cost- effective.

 ⇒ Due to the 90- day follow- up period, long- term effi-
cacy of the intervention will not be assessed.

 on M
arch 5, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2023-083488 on 17 F

ebruary 2024. D
ow

nloaded from
 

http://bmjopen.bmj.com/
http://orcid.org/0000-0002-9692-4552
http://orcid.org/0000-0002-8757-2487
http://orcid.org/0000-0001-9823-9252
https://doi.org/10.1136/bmjopen-2023-083488
https://doi.org/10.1136/bmjopen-2023-083488
https://doi.org/10.1136/bmjopen-2023-083488
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2023-083488&domain=pdf&date_stamp=2024-02-17
ISRCTN18501431
http://bmjopen.bmj.com/


2 Machin M, et al. BMJ Open 2024;14:e083488. doi:10.1136/bmjopen-2023-083488

Open access 

the European Society for Vascular Surgery Clinical Prac-
tice Guidelines, providing a level I recommendation for 
endovenous techniques.6 SET not only improves quality 
of life and facilitates venous ulcer healing but also offers 
cost savings to healthcare providers.7–13 Annually, approx-
imately 30 000 endovenous varicose vein procedures 
are carried out within the NHS, a number estimated to 
reach 68 800 with full adherence to NICE guidelines.14 
Additionally, an estimated 30 000–40 000 procedures are 
undertaken annually in the private sector.

Despite its efficacy, SET is associated with thrombotic 
complications, presenting occurrences of venous throm-
boembolism (VTE) and endothermal heat- induced 
thrombosis (EHIT) at rates as high as 3.4%. VTE, encom-
passing deep vein thrombosis (DVT) and pulmonary 
embolism (PE), is a significant cause of disability and 
subsequent societal economic consequences.15 Hospital- 
acquired thrombosis (HAT), which is defined as the 
development of VTE within 90 days of a hospital episode, 
significantly contributes to morbidity and mortality, 
with statistics indicating a rate of 57 deaths per 100 000 
admissions within the NHS.16 Complications following 
a DVT are substantial, with up to 50% of patients devel-
oping post- thrombotic syndrome (PTS), characterised by 
chronic leg pain, oedema and skin changes.17 18 Addition-
ally, PE is associated with lifelong functional and psycho-
logical repercussions, ultimately posing a risk of death 
during the index event.19 20 EHIT, encompassing any 
thrombus forming within 4 weeks of endovenous ablation 
and extending from the treated vein towards or into a 
deep vein, is categorised into four classes. EHIT classes 
3–4 involve significant thrombus extension into and 
encompassing the deep vein, often necessitating treat-
ment similar to that for DVT.9 10 SET presents a unique 
VTE risk compared with other short- stay surgical proce-
dures, exhibiting a VTE rate comparable to that observed 
in major joint surgeries.16 Comparable day- case surgical 
procedures such as inguinal hernia repair or laparo-
scopic cholecystectomy exhibit a notably lower VTE rate 
of 0.3%.21

In attempting to reduce the risk of VTE, UK clinicians 
exhibit varying approaches: 52% routinely prescribe a 
single dose of low- molecular- weight heparin (LMWH) 
and 15% routinely prescribe extended pharmacological 
thromboprophylaxis with either LMWH or direct- acting 
oral anticoagulant (DOAC), while 33% do not prescribe 
any pharmacological thromboprophylaxis.22 These prac-
tices align with findings from a 2019 national survey 
of vascular surgeons in Ireland, indicating that 73% of 
practitioners routinely prescribe pharmacological throm-
boprophylaxis for SET, using either a single dose of 
LMWH or an extended prophylaxis, while 27% of prac-
titioners do not prescribe any form of pharmacological 
thromboprophylaxis.23 Contradicting NICE guidelines, 
the routine use of pharmacological thromboprophy-
laxis for SET has become prevailing practice, despite 
having no supportive evidence base. A systematic review 
and meta- analysis published in 2022 failed to identify 

any high- quality evidence to support current pharmaco-
logical thromboprophylaxis strategies in this group of 
patients.24 However, the study suggested that there is a 
significant reduction in the rate of DVT with additional 
pharmacological thromboprophylaxis (1.09% vs 3.20% 
for pharmacological thromboprophylaxis vs compres-
sion alone). International and national guidelines reflect 
the paucity of evidence in this area, with the European 
Society of Vascular Surgery guidelines providing a (IIa 
B) recommendation for consideration of individualised 
thromboprophylaxis strategies.6 This is exacerbated by 
NICE NG89 recommending that ‘prophylaxis is generally 
not needed for people undergoing varicose vein surgery’ 
if their VTE risk assessment deems them low risk.25

Clinicians also lack confidence in current risk assess-
ment tools (RATs) for patients undergoing SET.15 Despite 
the utilisation of RATs such as the Department of Health 
Risk Assessment (DHRA) Tool in the UK and the Caprini 
RAT in Europe and the USA, none have undergone vali-
dation for varicose vein procedures. Consequently, vari-
cose vein intervention- specific RATs have emerged, yet 
these, too, lack validation. Thus, there is currently no 
consensus on which risk factors provide clinical indica-
tion for pharmacological thromboprophylaxis or confer 
high risk for VTE.26

Pharmacological thromboprophylaxis presents poten-
tial clinical and cost benefits in VTE prevention; however, 
grade A evidence is required to either support or refute 
this practice. Furthermore, as current RATs have not 
been validated in this patient group, unbiased prospec-
tive evidence will help guide risk- stratifying patients in the 
future. This research question also aligns with the James 
Lind Alliance priority setting for venous disease, further 
underlining the need for this trial.

Objectives
The aims of this study are to establish whether in patients 
undergoing SET:
1. A single dose of pharmacological thromboprophylaxis 

decreases the risk of VTE
2. An extended course of pharmacological thrombopro-

phylaxis decreases the risk of VTE
3. Pharmacological thromboprophylaxis is associated 

with an increased rate of bleeding events
4. Providing pharmacological prophylaxis is cost- effective
5. Any pharmacological thromboprophylaxis affects the 

rate of VTE

METHODS AND ANALYSIS
Trial design
This is a multi- centre, assessor- blind randomised 
controlled trial with a superiority comparison. The 
primary outcome is assessed blindly.

Study setting
This trial will take place in NHS hospitals and private 
clinics delivering endovenous varicose vein procedures 
under local anaesthesia. Recruitment centres will need to 
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have a pre- existing practice prior to the trial to prevent 
any learning curve effects.

Eligibility criteria
Inclusion criteria are: adult patients (>18 years) scheduled 
to undergo endovenous intervention of truncal varicose 
veins under local anaesthesia. Treatment technologies 
include radiofrequency, laser, mechanochemical, foam 
sclerotherapy and cyanoacrylate glue.

Exclusion criteria are: clinical indication for thera-
peutic anticoagulation (eg, atrial fibrillation, previous 
personal or first- degree relative history of VTE, throm-
bophilia). Also female patients of childbearing poten-
tial with a positive pregnancy test, those with a history 
of allergy to heparins or DOACs, a history of heparin- 
induced thrombocytopaenia in the last year, inherited 
and acquired bleeding disorders, evidence of active 
bleeding, concomitant major health problems such as 
active cancer and chronic renal and/or liver impairment, 
known thrombocytopaenia (platelets known to be less 
than 50×109/L), surgery or major trauma in the previous 
90 days, recent ischaemic stroke in the previous 90 days, 
inability to provide consent.

Interventions
There are currently three thromboprophylaxis strategies 
used across the UK, with the trial arms of this applica-
tion mirroring these practices.23 Intervention arms will 
consist of a single prophylactic dose of LMWH (eg, dalte-
parin sodium, tinzaparin sodium, enoxaparin sodium) 
plus compression as per local practice (eg, stockings, 
bandages, wraps, pads) and a single dose of LMWH plus 
extended thromboprophylaxis with LMWH or a DOAC 
(eg, rivaroxaban, apixaban, dabigatran etexilate) plus 
compression. The choice between LMWH and DOAC 
for the extended thromboprophylaxis arm will be site- 
specific and dependent on local practice. The duration 
of this must be at least 7 days, but can be in line with local 
practice, that is, between 7 and 14 days in duration. The 
control arm will consist of compression (bandages, stock-
ings, wraps or padding) as per local practice alone. The 
participant flow in the trial is displayed in figure 1.

Primary outcome
Imaging- confirmed lower limb DVT with or without symp-
toms, or PE with symptoms within 90 days of varicose vein 
treatment.

Secondary outcomes
The secondary outcomes include:
1. Individual components of the composite outcome
2. Comparisons of quality of life at 7 and 90 days post- 

procedure using the EQ- 5D
3. Mortality rates in each group
4. Cost- effectiveness of providing pharmacological 

thromboprophylaxis
5. Exploratory analyses to assess how well the DHRA tool 

and Caprini score predict outcome

Safety outcomes
Safety monitoring includes any bleeding event. Major 
bleeding is defined as per the International Society on 
Thrombosis and Haemostasis standardised definition,27 
which includes:
1. Bleeding into a critical organ
2. Bleeding into a surgical site requiring re- operation
3. Bleeding that leads to presentation to acute service

Sample size and study duration
The most comprehensive evidence from 52 studies 
suggests that the rate of VTE (encompassing DVT, PE, 
EHIT) post- endovenous great saphenous vein interven-
tions is 1.7%.1 However, this analysis did not investigate 
treatment effects. To address this, we conducted an analysis 
of 229 study arms, pooling data from 480 581 participants 
undergoing endovenous interventions. Our approach 
involved subgroup analyses, comparing those receiving 
pharmacological thromboprophylaxis and compression 
versus compression alone, and distinguishing between 
asymptomatic screen- detected and symptomatic VTE.24

For individuals receiving pharmacological thrombo-
prophylaxis (either single dose of LMWH or extended 
duration), rates of DVT, PE and EHIT 3–4 were 0.521%, 
0.216% and 0.354%, respectively, resulting in a maximum 
summary VTE rate of 1.09%. Those receiving compres-
sion alone showed rates of 2.264% for DVT, 0.058% for 
PE and 0.878% for EHIT 3–4, resulting in a maximum 
summary VTE rate of 3.20%. Rates of EHIT and DVT 
are distinct in this calculation, thus the impact of double 
counting contributing events will be negligible. In the 
subset data from RCT arms alone, rates of DVT were 
similar. When interpreting these figures in the context of 
the wider literature, balancing this with confounding by 
indication and acknowledging that VTE rate will likely be 
lower in the compression alone arm due to the exclusion 

Figure 1 THRIVE study flow chart. DHRA, Department 
of Health Risk Assessment; DOAC, direct- acting oral 
anticoagulant; DVT, deep vein thrombosis; ICER, incremental 
cost- effectiveness ratio; LMWH, low- molecular- weight 
heparin; VTE, venous thromboembolism.
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of individuals at the highest risk of VTE, we anticipate that 
the true value lies nearer to 1.0% in the pharmacological 
thromboprophylaxis arm and 2.7% in the compression 
alone arm.

At 90% power and 2.5% alpha (to approximately 
control overall alpha to 5%, with two active drugs being 
compared with a common control), the study could 
detect a significant change of 1.7% in 90- day VTE. This 
base case would require 1554 participants per group. 
Allowing for 10% crossover (which can only be control 
patients, compression only, receiving pharmacological 
thromboprophylaxis, since everyone receives compres-
sion) increases this to 1919 per group. Allowing for a 
single interim analysis at half time (50% randomised with 
90- day follow- up) for early stopping, for either futility or 
overwhelming evidence of efficacy analysis, inflates this 
to 1998 per group, under a two- sided, asymmetric group 
sequential design implementing the non- binding Hwang- 
Shih- DeCani spending function (lower bound (futility) 
with gamma- 2; upper bound (efficacy) with gamma= 
−4).28 If we then allow 10% for loss to follow- up, the total 
sample, randomised 1:1:1 between all groups, becomes 
6660 (or 2220 per group).

We will more accurately estimate the required sample 
size by simulation in a sample size re- estimation step at 
around 20% mature data, using Dunnett’s three- arm 
design with a common control, with correction, but for 
simplicity retaining the 1:1:1 equal randomisation and 
inputting the observed missing data proportion at that 
stage.

Interim analysis
There will be a formal interim analysis with the possi-
bility of stopping early for futility (no prospect of a clin-
ically meaningful treatment effect), at the point of 50% 
mature primary outcome data. Full details of the stopping 
boundaries and analysis will be detailed in a Statistical 
Analysis Plan (SAP), which the independent Data Moni-
toring Committee (iDMC) will approve prior to seeing 
unblinded data. The unblinded statistician will have no 
other role in the study while it is ongoing. The stopping 
rules are statistically non- binding. The iDMC may recom-
mend early stopping of the study if the boundaries are 
crossed. They would make a recommendation to the 
independent Trial Steering Committee (TSC) who may 
or may not endorse that recommendation. The trial may 
stop at any time for safety if there is an excess of events 
in the intervention groups that is considered to generate 
avoidable harm. This decision would not be based on any 
statistical criterion and would be taken by the iDMC, then 
endorsed by the TSC.

Recruitment and randomisation
Adults scheduled to undergo SET will be pre- screened by 
a member of the direct care team and invited to discuss 
the trial with a member of the research team. Informed 
consent will be obtained from each participant prior to 
participation in the trial, following adequate explanation 

of the aims, methods, anticipated benefits and potential 
hazards of the trial. The individual obtaining consent will 
be a registered healthcare professional and will have been 
delegated this duty by the principal investigator (PI) on 
the delegation log. Participants may provide their consent 
to participate in the trial electronically or in written form. 
Participants will initial alongside each statement on the 
consent form to confirm agreement with each clause. A 
copy of the consent form will be provided to the partic-
ipant for their records. There is no defined time frame 
between initial consent and the baseline visit, however, 
confirmation that the participant’s consent is still valid 
prior to randomisation will be required in the baseline 
case report form (CRF).

Participants (n=6660) will undergo 1:1:1 web- based 
randomisation to one of three thromboprophylaxis 
strategies prior to undergoing SET. Randomisation will 
be conducted by an automated system linked to the 
Research Electronic Data Capture (REDCap) database 
setup via the Study Data Centre at the Edinburgh Clin-
ical Trials Unit (ECTU), University of Edinburgh (a 
fully registered UKCRC Clinical Trials Unit, registration 
number 15). Participants will be assigned a study iden-
tification number by REDCap in sequential numerical 
order. Recruitment will commence on 1 January 2024 for 
27 months. The study will close on 31 December 2026.

Blinding
Clinicians and participants will be aware of their treat-
ment allocation. Assessors, being those who perform the 
venous duplex ultrasound scan and those responsible for 
collecting follow- up data at 7- and 90 days post- procedure, 
will be blinded to the treatment allocation.

Follow-up periods
Participants will undergo a lower limb venous duplex 
ultrasound scan at 21–28 days post- intervention to iden-
tify asymptomatic DVT. This is timed to capture the peak 
onset of events which is at 3 weeks.29 Participants will be 
further followed up remotely by telephone, online or 
short message service at 7 and 90 days with an expected 
VTE capture >95%.29 Longer term follow- up may be 
considered with award from a subsequent project grant 
to assess long- term efficacy of the intervention, hence 
contact at a later point will be included in the consenting 
process.

Data collection and confidentiality
Participant data will be entered into the REDCap database 
by the local research teams. Source data stored at study 
centres will be archived locally as per local study operating 
procedures. Data and all appropriate documentation will 
be stored for a minimum of 10 years after the comple-
tion of the study, including the follow- up period. Details 
of procedures for CRF completion will be provided in a 
separate study manual. A formal data management plan 
will be constructed to describe the procedures involved 
in the data management activities and processes for the 
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study so that it is managed and maintained in accor-
dance with the Good Clinical Practice (GCP) guidelines, 
local Research and Governance Integrity Team (RGIT) 
standard operating procedures, appropriate regulatory 
requirements and the study protocol.

Statistical analyses
All statistical analyses will be governed by a comprehen-
sive SAP, written by the study statistician and agreed by 
the TSC and iDMC before any unblinded data is seen. 
The main analysis will be according to the intention- to- 
treat principle where all consented participants will be 
included in the analysis retained in the group to which 
they were allocated (ie, ‘as randomised’) and for whom 
outcome data are available. All results will be presented 
as point estimates, CIs at the appropriate level and 
associated p values. Absolute measures of effect will be 
presented alongside relative measures. The primary anal-
ysis will compare the incidence of VTE at 90 days, using 
a repeated measures analysis of variance, adjusting for 
any pre- specified strongly prognostic baseline covariates 
using a mixed effects logistic regression. Study site will 
be included in the model as a random effect, and pre- 
specified baseline covariates strongly related to outcome 
will be included to adjust the estimated treatment effect. 
The findings will be assessed for robustness against any 
missing data, first using multiple imputation assuming 
this data is missing at random and, if appropriate and the 
data permits, further sensitivity analyses will be attempted 
under any plausible missing data mechanisms not missing 
at random. Secondary outcomes will be analysed in a 
similar fashion with generalised linear models appro-
priate to the distribution of the outcome. Safety data will 
be summarised descriptively.

Internal pilot
There will be an internal pilot to assess feasibility of recruit-
ment over 9 months of recruitment to the trial, in which 
we will start recruiting from the (minimum) 40 centres. 
Site setup will be staggered over 9 months, that is, five 
centres per month. The target number of participants by 
the end of the 9- month internal pilot is 1450 participants. 
For the internal pilot, we will use stop–go criteria based 
on a Green–Amber–Red statistical approach (table 1).

Cost-effectiveness analysis
Two health economic analyses will be conducted, and a 
separate Health Economics Analysis Plan (HEAP) will be 
developed by the health economist detailing the proposed 

analyses. The main analyses will be performed from the 
perspective of the NHS and Personal Social Services, with 
secondary analyses from a societal perspective.

A within- trial analysis will compare the two pharma-
cological thromboprophylaxis strategies to compression 
alone over the 90 days of the study. Resource use items 
associated with treatments in primary and secondary 
care will be collected using case notes and self- completed 
patient diaries and costed using manufacturer list prices, 
previous literature and national reference costs. Days off 
work and normal activities and other patient- related costs 
will be collected for a secondary analysis. EQ- 5D will be 
collected at baseline and follow- up, analysed using the 
NICE- approved tariff.

If the trial indicates that pharmacological thrombopro-
phylaxis could be an effective therapy, a Markov (state- 
transition) decision model will be constructed to compare 
the cost- effectiveness of the two pharmacological throm-
boprophylaxis strategies and compression alone over 
a longer time horizon. The time horizon of the model 
will be 2 years, allowing extrapolation of sequelae of VTE 
events (such as PTS) over the longer term to quantify the 
impact of VTE on patient health via quality- adjusted life 
years (QALYs) and resource use. A preliminary model 
has been constructed based on published literature to 
identify the key variables that would need to be collected 
during the clinical study and to estimate the number 
needed to treat (NNT) to avoid one VTE, above which 
pharmacological thromboprophylaxis would not be 
considered cost- effective at NICE thresholds. This model 
conservatively assumes 30% of patients with VTE develop 
PTS, with 3% of those having severe PTS.

The minimum cost of purchasing 10 days of thrombo-
prophylaxis and providing allocated time for administra-
tion training equates to ~£63.13.30 31 Our model assumes 
cost of treatment of VTE, non- severe and severe PTS as 
£451, £872 and £1547, respectively, and estimates of the 
respective utility decrement associated with symptom-
atic VTE and PTS are 0.8628, 0.7745 and 0.6752, respec-
tively.32 Different durations of thromboprophylaxis will 
be modelled. These estimates will be reviewed at the time 
of the cost- effectiveness analysis, and any changes to these 
estimates will be updated.

Using a 2- year time horizon, incremental cost- 
effectiveness ratio of pharmacological thromboprophy-
laxis in comparison to no pharmacological therapy would 
be £13 339 per QALY if the NNT were 59 participants 
(1/0.017). For pharmacological thromboprophylaxis to 

Table 1 Internal pilot of feasibility assessment at 9 months

Progression criteria Red Amber Green

% Threshold <10.9% 10.9–20.9% >21%

Trial recruitment (of eligible participants) <15% 15–17.6% >17.6%

Recruitment rate/site/month <5 5–7.1 >7.2

Number of centres opened <25 25–40 >40

Total number of participants recruited <725 725–1449 >1450
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be cost- effective at an NICE willingness to pay threshold 
of £20 000 per QALY, the NNT would need to be below 
80.

Main analyses will be undertaken from perspective of 
the NHS and Personal Social Services, with secondary 
analyses from a societal perspective. Health economic 
analysis will be conducted according to NICE reference 
case and Consolidated Health Economic Evaluation 
Reporting Standards (CHEERS) guidelines, including 
sensitivity analyses and probabilistic sensitivity anal-
yses.33 34 Results will be presented as estimates of mean 
incremental costs, effects and incremental cost per QALY.

Data monitoring, safety and quality control
An independent TSC and iDMC have been convened. 
The role of the TSC is to provide overall supervision of 
trial conduct and progress and ensure the study adheres 
to GCP principles. The role of the iDMC is to oversee the 
safety of the trial participants, and the iDMC will be the 
only oversight committee that sees unblinded data as the 
trial progresses, which they will keep in strict confidence. 
Details of membership, responsibilities and frequency of 
meetings for the TSC and iDMC have been defined in 
separate charters.

The Trial Management Group will oversee trial progress. 
All adverse events (AEs) will be collected and recorded 
on the REDCap database. Causality and relatedness will 
be assigned by the local PI or other appropriately trained 
and delegated individual. Research sites will inform the 
coordinating centre of all serious adverse events (SAEs) 
within 24 hours of knowledge of the event.

A study- specific risk assessment has been prepared in 
preparation for the study by the trial manager and study 
sponsor, which will be updated as required during the 
course of the trial. The frequency, type and intensity of 
monitoring visits will be detailed in a separate Data Moni-
toring Plan (DMP). The DMP will also detail the proce-
dures for completion and sign- off of monitoring reports. 
In the event of a request for a trial site inspection by any 
regulatory authority, the study coordinating team must 
be notified as soon as possible. Participating investigators 
must agree to allow trial- related monitoring, including 
audits, Research Ethics Committee (REC) review and 
regulatory inspections, by providing access to source 
data and other trial- related documentation as required. 
Participant consent for this must be obtained as part of 
the informed consent process for the trial. The trial coor-
dinating centre will centrally review eCRF data for errors 
and missing key data points on an ongoing basis.

Quality control will be performed according to Imperial 
College internal procedures. The study may be audited 
by a quality assurance representative of the sponsor. All 
necessary data and documents will be made available for 
inspection. The study may be subject to inspection and 
audit by regulatory bodies to ensure adherence to GCP 
and the UK Policy Framework for Health and Social Care 
Research.

Patient and public involvement
Regular sustained patient and public involvement (PPI) 
has been undertaken to design and guide the study. 
Successful focus groups and interviews were held with 
patient representatives longitudinally throughout the 
trial development to gain insights into patients’ lived 
experiences and gather feedback on potential trial 
designs. Online surveys were also conducted with the 
wider venous community to inform the plain English 
summary. The patient- facing documentation has been 
designed in collaboration with three patient representa-
tives. Two patient advisers have agreed to sit on the TSC, 
as well as review updated patient- facing documentation 
and assist with the dissemination of study results. An 
online survey of key stakeholders was also undertaken at 
the UK’s largest national conference to ascertain accept-
ability among clinicians of the proposed trial design.

ETHICS AND DISSEMINATION
The Study Coordination Centre has obtained approval 
from the London Brent REC (23/LO/0261). Protocol 
amendments will be submitted to the sponsor for review 
before applying for approval from the REC, Health 
Research Authority (HRA) and Medicines and Health-
care Products Regulatory Agency (MHRA) and updating 
the ICRCTN record accordingly. The study must also 
receive confirmation of capacity and capability from each 
participating NHS Trust before any research activity is 
carried out. The study will be conducted in accordance 
with the recommendations for physicians involved in 
research on human subjects adopted by the 18th World 
Medical Assembly, Helsinki 1964 and later revisions. 
Study findings will guide international clinical practice 
and stimulate key updates to international guidelines. 
Results will be published in high- impact journals along-
side presentation at national and international vascular 
and haematology societies.

Author affiliations
1Section of Vascular Surgery, Department of Surgery and Cancer, Charing Cross 
Hospital, Imperial College London, London, UK
2Imperial Vascular Unit, St Mary’s Hospital, Imperial College Healthcare NHS Trust, 
London, UK
3Edinburgh Clinical Trials Unit, University of Edinburgh, Level 2, NINE Edinburgh 
BioQuarter, The University of Edinburgh, Usher Institute of Population Health 
Sciences and Informatics, Edinburgh, UK
4Thrombosis and Haemophilia Centre, Guy’s and St Thomas’ Foundation Trust, 
London, UK
5Hampshire Hospitals NHS Foundation Trust, Winchester, UK
6Cambridge Vascular Unit, Addenbrookes Hospital, Cambridge University Hospitals 
NHS Foundation Trust, Cambridge, UK
7The Whiteley Clinic, London, UK
8Division of Cardiovascular Sciences, School of Medical Sciences, Faculty of 
Biology, Medicine and Health, Manchester Academic Health Science Centre, The 
University of Manchester, Manchester, UK
9Manchester Academic Vascular Research and Innovation Centre (MAVRIC), 
Manchester University NHS Foundation Trust, Manchester, UK
10Population Health Sciences Institute, Newcastle University, Newcastle upon Tyne, 
UK
11Academic Vascular Surgical Unit, Hull York Medical School, Hull, UK

 on M
arch 5, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2023-083488 on 17 F

ebruary 2024. D
ow

nloaded from
 

http://bmjopen.bmj.com/


7Machin M, et al. BMJ Open 2024;14:e083488. doi:10.1136/bmjopen-2023-083488

Open access

Twitter Annya Stephens- Boal @ThrombosisUK

Contributors All authors have contributed significantly to the manuscript, meeting 
ICMJW criteria for authorship. Author contributions are as follows: conception 
(AHD, DC and MM); design of the work (AHD, DC, MM, SW, JN, LB, BJH, LBo, JS, 
TE, MG, MW, SR, SO, BT, SN, RL, AS- B, CS and JD); drafting the first version of the 
manuscript (SW); critical review of the manuscript (AHD, DC, MM, JN, LB, BJH, LBo 
JS, TE, MG, MW, SR, SO, BT, SN, RL, AS- B, CS and JD).

Funding This work is supported by the National Institute for Health and Care 
Research (NIHR) Health Technology Assessment (HTA) programme (NIHR152877).

Disclaimer The views expressed are those of the author(s) and not necessarily 
those of the NIHR or the Department of Health and Social Care.

Competing interests None declared.

Patient and public involvement Patients and/or the public were involved in the 
design, or conduct, or reporting, or dissemination plans of this research. Refer to 
the Methods section for further details.

Patient consent for publication Not applicable.

Provenance and peer review Not commissioned; peer reviewed for ethical and 
funding approval prior to submission.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits 
others to copy, redistribute, remix, transform and build upon this work for any 
purpose, provided the original work is properly cited, a link to the licence is given, 
and indication of whether changes were made. See: https://creativecommons.org/ 
licenses/by/4.0/.

ORCID iDs
Matthew Machin http://orcid.org/0000-0002-9692-4552
Sarah Whittley http://orcid.org/0000-0002-8757-2487
John Norrie http://orcid.org/0000-0001-9823-9252

REFERENCES
 1 Salim S, Machin M, Patterson BO, et al. Global epidemiology of 

chronic venous disease: a systematic review with pooled prevalence 
analysis. Ann Surg 2021;274:971–6. 

 2 Carradice D, Mazari FAK, Samuel N, et al. Modelling the effect of 
venous disease on quality of life. Br J Surg 2011;98:1089–98. 

 3 Kurz X, Lamping DL, Kahn SR, et al. Do varicose veins affect quality 
of life? Results of an international population- based study. Journal of 
Vascular Surgery 2001;34:641–8. 

 4 Adam DJ, Naik J, Hartshorne T, et al. The diagnosis and 
management of 689 chronic leg ulcers in a single- visit assessment 
clinic. Eur J Vasc Endovasc Surg 2003;25:462–8. 

 5 Overview | Varicose veins: diagnosis and management | guidance | 
NICE. 2013. Available: https://www.nice.org.uk/guidance/cg168

 6 De Maeseneer MG, Kakkos SK, Aherne T, et al. Editor’s choice - 
European society for vascular surgery (ESVS) 2022 clinical practice 
guidelines on the management of chronic venous disease of the 
lower limbs. Eur J Vasc Endovasc Surg 2022;63:184–267. 

 7 Barwell JR, Davies CE, Deacon J, et al. Comparison of surgery 
and compression with compression alone in chronic venous 
ulceration (ESCHAR study): randomised controlled trial. Lancet 
2004;363:1854–9. 

 8 Gohel MS, Heatley F, Liu X, et al. A randomized trial of early 
endovenous ablation in venous ulceration. N Engl J Med 
2018;378:2105–14. 

 9 Brittenden J, Cotton SC, Elders A, et al. A randomized trial 
comparing treatments for varicose veins. N Engl J Med 
2014;371:1218–27. 

 10 Rasmussen LH, Lawaetz M, Bjoern L, et al. Randomized clinical trial 
comparing endovenous laser ablation, radiofrequency ablation, foam 
sclerotherapy and surgical stripping for great saphenous varicose 
veins. Br J Surg 2011;98:1079–87. 

 11 Cai PL, Hitchman LH, Mohamed AH, et al. Endovenous ablation for 
venous leg ulcers. Cochrane Database Syst Rev 2023;7:CD009494. 

 12 Carradice D, Mekako AI, Mazari FAK, et al. Clinical and technical 
outcomes from a randomized clinical trial of endovenous laser 

ablation compared with conventional surgery for great saphenous 
varicose veins. Br J Surg 2011;98:1117–23. 

 13 Carradice D, Mekako AI, Mazari FAK, et al. Randomized clinical trial 
of endovenous laser ablation compared with conventional surgery for 
great saphenous varicose veins. Br J Surg 2011;98:501–10. 

 14 NHS. Hospital admitted patient care activity, 2021- 22. 2023. 
Available: https://digital.nhs.uk/data-and-information/publications/ 
statistical/hospital-admitted-patient-care-activity/2021-22

 15 Braekkan SK, Grosse SD, Okoroh EM, et al. Venous 
thromboembolism and subsequent permanent work- related 
disability. J Thromb Haemost 2016;14:1978–87. 

 16 NHS Digital. Deaths from venous thromboembolism (VTE) related 
events within 90 days post discharge from hospital. 2022. Available: 
https://digital.nhs.uk/data-and-information/publications/statistical/ 
nhs-outcomes-framework/march-2022

 17 Kahn SR, Shapiro S, Wells PS, et al. Compression stockings to 
prevent post- thrombotic syndrome: a randomised placebo- controlled 
trial. The Lancet 2014;383:880–8. 

 18 Eklof B, Perrin M, Delis KT, et al. Updated terminology of chronic 
venous disorders: the VEIN- TERM transatlantic interdisciplinary 
consensus document. J Vasc Surg 2009;49:498–501. 

 19 Noble S, Lewis R, Whithers J, et al. Long- term psychological 
consequences of symptomatic pulmonary embolism: a qualitative 
study. BMJ Open 2014;4:e004561. 

 20 Barco S, Russo M, Vicaut E, et al. Incomplete echocardiographic 
recovery at 6 months predicts long- term sequelae after 
intermediate- risk pulmonary embolism. A post- hoc analysis of the 
pulmonary embolism thrombolysis (PEITHO) trial. Clin Res Cardiol 
2019;108:772–8. 

 21 Bouras G, Burns EM, Howell A- M, et al. Risk of post- discharge 
venous thromboembolism and associated mortality in general 
surgery: a population- based cohort study using linked hospital and 
primary care data in England. PLoS One 2015;10:e0145759. 

 22 Whittley S, Machin M, Burgess L, et al. Thromboprophylaxis 
strategies in patients undergoing Endovenous thermal ablation: a 
UK survey. JVascSocGBIrel;3:26–31. 10.54522/jvsgbi.2023.096 
Available: https://jvsgbi.com/all-publications/volume-3-issue-1/

 23 Boyle E, Reid J, O’Donnell M, et al. Thromboprophylaxis for varicose 
vein procedures - A national survey. Phlebology 2019;34:598–603. 

 24 Turner BRH, Machin M, Jasionowska S, et al. Systematic review 
and meta- analysis of the additional benefit of pharmacological 
thromboprophylaxis for endovenous varicose vein interventions. Ann 
Surg 2023;278:166–71. 

 25 Recommendations | venous thromboembolism in over 16S: reducing 
the risk of hospital- acquired deep vein thrombosis or pulmonary 
embolism | guidance | NICE. 2018. Available: https://www.nice.org. 
uk/guidance/ng89/chapter/Recommendations

 26 Dattani N, Shalhoub J, Nandhra S, et al. Reducing the risk of venous 
thromboembolism following superficial endovenous treatment: 
A UK and Republic of Ireland consensus study. Phlebology 
2020;35:706–14. 

 27 Schulman S, Kearon C. Subcommittee on control of anticoagulation 
of the scientific and standardization committee of the International 
society on thrombosis and Haemostasis. definition of major bleeding 
in clinical investigations of Antihemostatic medicinal products in non- 
surgical patients. J Thromb Haemost 2005;3:692–4. 

 28 Hwang IK, Shih WJ, De Cani JS. Group sequential designs using 
a family of type I error probability spending functions. Stat Med 
1990;9:1439–45. 

 29 Sweetland S, Green J, Liu B, et al. Duration and magnitude of the 
postoperative risk of venous thromboembolism in middle aged 
women: prospective cohort study. BMJ 2009;339:b4583. 

 30 Curtis L, Burns A. Unit costs of health and social care 2017. personal 
social services research unit. University of Kent; 2017. Available: 
https://doi.org/10.22024/UniKent/01.02/65559

 31 British National Formulary. Tinzaparin sodium, medicinal forms. 2022. 
Available: https://bnf.nice.org.uk/drugs/tinzaparin-sodium/medicinal- 
forms/

 32 Enden T, Resch S, White C, et al. Cost- effectiveness of additional 
catheter- directed thrombolysis for deep vein thrombosis. J Thromb 
Haemost 2013;11:1032–42. 

 33 NICE. Guide to the methods of technology appraisal (Pmg9). NICE; 
2023. Available: https://www.nice.org.uk/process/pmg9/chapter/ 
foreword

 34 Husereau D, Drummond M, Augustovski F, et al. Consolidated Health 
Economic Evaluation Reporting Standards 2022 (CHEERS. BMC 
Med 2022;20. 

 on M
arch 5, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2023-083488 on 17 F

ebruary 2024. D
ow

nloaded from
 

https://twitter.com/ThrombosisUK
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-9692-4552
http://orcid.org/0000-0002-8757-2487
http://orcid.org/0000-0001-9823-9252
http://dx.doi.org/10.1097/SLA.0000000000004631
http://dx.doi.org/10.1002/bjs.7500
http://dx.doi.org/10.1067/mva.2001.117333
http://dx.doi.org/10.1067/mva.2001.117333
http://dx.doi.org/10.1053/ejvs.2002.1906
https://www.nice.org.uk/guidance/cg168
http://dx.doi.org/10.1016/j.ejvs.2021.12.024
http://dx.doi.org/10.1016/S0140-6736(04)16353-8
http://dx.doi.org/10.1056/NEJMoa1801214
http://dx.doi.org/10.1056/NEJMoa1400781
http://dx.doi.org/10.1002/bjs.7555
http://dx.doi.org/10.1002/14651858.CD009494.pub3
http://dx.doi.org/10.1002/bjs.7615
http://dx.doi.org/10.1002/bjs.7394
https://digital.nhs.uk/data-and-information/publications/statistical/hospital-admitted-patient-care-activity/2021-22
https://digital.nhs.uk/data-and-information/publications/statistical/hospital-admitted-patient-care-activity/2021-22
http://dx.doi.org/10.1111/jth.13411
https://digital.nhs.uk/data-and-information/publications/statistical/nhs-outcomes-framework/march-2022
https://digital.nhs.uk/data-and-information/publications/statistical/nhs-outcomes-framework/march-2022
http://dx.doi.org/10.1016/S0140-6736(13)61902-9
http://dx.doi.org/10.1016/j.jvs.2008.09.014
http://dx.doi.org/10.1136/bmjopen-2013-004561
http://dx.doi.org/10.1007/s00392-018-1405-1
http://dx.doi.org/10.1371/journal.pone.0145759
http://dx.doi.org/10.54522/jvsgbi.2023.096
https://jvsgbi.com/all-publications/volume-3-issue-1/
http://dx.doi.org/10.1177/0268355519828931
http://dx.doi.org/10.1097/SLA.0000000000005709
http://dx.doi.org/10.1097/SLA.0000000000005709
https://www.nice.org.uk/guidance/ng89/chapter/Recommendations
https://www.nice.org.uk/guidance/ng89/chapter/Recommendations
http://dx.doi.org/10.1177/0268355520936420
http://dx.doi.org/10.1111/j.1538-7836.2005.01204.x
http://dx.doi.org/10.1002/sim.4780091207
http://dx.doi.org/10.1136/bmj.b4583
https://doi.org/10.22024/UniKent/01.02/65559
https://bnf.nice.org.uk/drugs/tinzaparin-sodium/medicinal-forms/
https://bnf.nice.org.uk/drugs/tinzaparin-sodium/medicinal-forms/
http://dx.doi.org/10.1111/jth.12184
http://dx.doi.org/10.1111/jth.12184
https://www.nice.org.uk/process/pmg9/chapter/foreword
https://www.nice.org.uk/process/pmg9/chapter/foreword
http://dx.doi.org/10.1186/s12916-021-02204-0
http://dx.doi.org/10.1186/s12916-021-02204-0
http://bmjopen.bmj.com/

	Evaluating pharmacological THRomboprophylaxis in Individuals undergoing superficial endoVEnous treatment across NHS and private clinics in the UK: a multi-centre, assessor-blind, randomised controlled trial—THRIVE trial
	Abstract
	Introduction
	Objectives

	Methods and analysis
	Trial design
	Study setting
	Eligibility criteria
	Interventions
	Primary outcome
	Secondary outcomes
	Safety outcomes
	Sample size and study duration
	Interim analysis
	Recruitment and randomisation
	Blinding
	Follow-up periods
	Data collection and confidentiality
	Statistical analyses
	Internal pilot
	Cost-effectiveness analysis
	Data monitoring, safety and quality control
	Patient and public involvement

	Ethics and dissemination
	References


