What does the future hold for mechanical thromboprophylaxis?
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Venous thromboembolism (VTE), which includes both deep vein thrombosis (DVT) and pulmonary embolism (PE), is an important complication relating to hospital admission (1). VTE carries a high burden of morbidity and mortality; as such, the UK National Institute for Health and Care Excellence (NICE) has, over the last decade, made it a priority to reduce its incidence (2). There are two principal approaches to VTE prophylaxis: mechanical lower limb compression with stockings or intermittent pneumatic compression devices (IPCD); and pharmacological prophylaxis usually with subcutaneous injection of low molecular weight heparin (LMWH). Following VTE risk assessment, mechanical and pharmacological approaches are often used in combination for at risk hospital in-patients as recommended by the most recent NICE guidelines (3). Every year in the UK National Health Service (NHS) millions of patients are prescribed graduated compression stockings (GCS). The annual cost of buying and applying GCS was, in 2017, estimated at £63.1 million for surgical patients in England alone (4). If also considering the use of GCS in Scotland, Wales and Northern Ireland, the use of GCS outside of surgery, up to date costs of GCS in 2020, and the likelihood that patients will require more than one pair of GCS to be provided and applied during a hospital stay, it is clear that the £63.1 million per annum recurring cost is a conservative reflection of the financial impact of GCS to the NHS. Aside from cost, and importantly, the efficacy of thromboprophylaxis with GCS has been called into question (5).

CLOTS 1 was the first recent randomised control trial (RCT) to raise doubts regarding thromboprophylaxis with GCS. In 2009, the CLOTS 1 investigators reported that, in stroke patients, wearing GCS in combination with LMWH prophylaxis conferred no significant absolute reduction in the risk of developing a DVT compared to controls (who received pharmacological prophylaxis alone) (6). In fact, there was a significant increase in skin breaks, ulcers, blisters and skin necrosis in those randomised to wearing GCS (6). A subsequent systematic review concluded that – in surgical patients – the existing literature did not offer clarity as to the additional benefit of wearing GCS in combination with LMWH injection compared to sole pharmacological therapy, and recommended further clinical trials to directly evaluate this clinical question (2). The GAPS RCT is the most recent study to examine the efficacy of mechanical thromboprophylaxis with GCS in patients receiving pharmaco-thromboprophylaxis (4). It has demonstrated that in elective surgical patients who were risk-assessed as medium or high-risk for VTE (but not requiring prophylaxis beyond inpatient admission), prophylactic dose LMWH alone was not inferior to the combination of LMWH and GCS (7).

Furthermore, although the evidence for the use of IPCDs for thromboprophylaxis has been considered more robust than that for GCS (8), the PREVENT RCT reported no significant VTE risk reduction associated with their use in a critical care setting (thus a mixed population of surgical and medical patients), when pharmaco-thromboprophylaxis was received (1). Although not directly comparable, the CLOTS-3 RCT did report with the use of IPCD in a stroke patient cohort a significant absolute reduction in risk of DVT by 3.6%; almost a quarter of patients included had received some form of background pharmacological anti-coagulation (prophylaxis, treatment or thrombolysis) (9).  Finally, in regard to IPCDs, a recent meta-analysis of their use as an adjunct to pharmacological thromboprophylaxis demonstrated a modest risk reduction of VTE compared to pharmacological therapy alone in surgical patients (10). However, this effect was not reproduced in medical patients (10).

In favour of the use of GCS, there is high-grade evidence from a recent Cochrane review to suggest that their use in surgical patients is effective at reducing the rate of VTE, with or without the use of background pharmacological thromboprophylaxis (11). The same review only included one RCT examining the use of GCS in a medical inpatient cohort (12) and thus concluded, reasonably, that there was too scarce evidence to pronounce a verdict on the effectiveness of GCS in medical patients (11). Surgical inpatients are at a significantly increased risk of hospital-acquired VTE compared to medical inpatients (13,14) due to greater degrees of immobilisation, hypercoagulable states secondary to tissue trauma and higher prevalence of underlying malignant disease (15). Therefore, it is no surprise that the majority of the published literature scrutinises the surgical inpatient cohort.

In considering what the future might hold for mechanical thromboprophylaxis, of course reviewing the emerging evidence for its efficacy is key, but one should also consider how the epidemiology of VTE is changing. In the era before routine inpatient VTE risk-screening and prophylaxis, 55-60% of all VTE events were related to hospital admission (16). Since the introduction of systematic VTE screening and prophylactic intervention in the NHS, a 15.4% reduction in VTE-related mortality within 90 days of discharge was observed between 2010 and 2017 (17). In particular, surgical patients have benefited both from these universal initiatives and also from improved surgical and anaesthetic techniques, earlier mobilisation and shorter hospital stays (especially with the advent of enhanced recovery programmes) (17). Indeed, the observed VTE rate in the GAPS trial was surprisingly low (7). Recent populational data further supports these observations: an analysis of the World Health Organisation mortality database has revealed that in Europe, PE-related mortality rates have linearly decreased from 12.8 to 6.5 deaths per 100 000 population between 2000 and 2015 (18).

VTE awareness and prevention is supremely important and it is the awareness, risk assessment (facilitated by ‘alerts’ (19)) and multi-factorial approach to VTE-prevention that is helping us win the battle against hospital-acquired VTE. When all conditions are favourable and patients are safe to receive (and actually receive) pharmaco-thromboprophylaxis, the role of mechanical thromboprophylaxis appears to be becoming less important. In those at particularly high risk, for example non-elective surgical patients and those requiring extended prophylaxis beyond the period of hospital admission (e.g. orthopaedic, abdomino-pelvic and cancer surgery) or those in whom pharmaco-thromboprophylaxis is clinically contra-indicated, mechanical VTE-prevention strategies should continue to have a role until such time that new robust evidence emerges. This also currently applies to those patients in whom, following risk assessment, pharmaco-thromboprophylaxis is not indicated, who will continue to receive GCS as appropriate.

In the present, the efficacy of mechanical thromboprophylaxis has been called into question (most recently by the GAPS trial results) and a general downward trend in the incidence of VTE has been noted in high-income countries. These two factors are important for the future of mechanical thromboprophylaxis, especially in the context of a ‘cash-strapped’ NHS. It is rather telling that a 2018 systematic review on mechanical thromboprophylaxis (11) included only one study on the efficacy of stockings published after the year 2000. Since then there have been the CLOTS 1 trial and now GAPS; future guidelines should reflect the evidence that is emerging from modern RCTs, with the results of these and future trials likely to have significant financial and practical implications for health systems globally.
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