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direct oral anticoagulants: towards an
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Venous thromboembolism (VTE) is a common, multifactorial and capricious disease. Its incidence is
estimated at between 1 and 1.84 per 1000 person-years, half of cases consisting of isolated distal or
proximal deep vein thrombosis (DVT), a quarter of isolated pulmonary embolism (PE) and the rest being
PE associated with DVT [1, 2]. The direct severity depends on the mortality risk due to haemodynamic
instability in massive PE, and risk of mid- or long-term thromboembolism recurrence and associated
sequelae [3]. Population-based studies have revealed that the recurrence risk is significant in the first days,
intermediate during the next 3-6 months, then falls to approximately 3-5% per year, though varies widely
depending on the thromboembolism context and patient characteristics [1, 3]. We can thus distinguish
three therapeutic stages: initial treatment (acute phase), maintenance treatment (consolidation phase) and,
at least for some patients, long-term treatment (secondary prevention phase) [4-6].

The emergence of direct oral anticoagulants (DOACs) has made a profound difference in each stage of the
process. Initially prescribed orally (rivaroxaban and apixaban) or following a few days of administering
parenteral anticoagulant (dabigatran and edoxaban), these agents enable avoiding overlapped treatment
phases, which carries a particular bleeding risk with vitamin K antagonists (VKAs) [7]. They also offer
greater, wider treatment windows than VKAs, thus generally proving noninferior to LMWH/VKA
combinations in terms of efficacy, yet superior in terms of safety. This positive effect was confirmed in a
meta-analysis reviewing five studies and involving nearly 25000 patients, reporting a 40% reduction in
relative risk (RR) of major bleeding (RR 0.60, 95% CI 0.41-0.88) and >60% reduction in risk of fatal
bleeding (RR 0.36, 95% CI 0.15-0.87) [8]. Nevertheless, managing bleeding used to be a serious concern
until consensus approaches were established [9, 10] and antidotes were discovered [11, 12]. The latter are
now recommended as first-line in the latest international guidelines for acute VTE [5]. They are also
indicated in secondary prevention, though this is more complex due to the very fine line between
thrombosis and bleeding risks in this context [13]. Two approaches are therefore necessary to define
which patients are likely to benefit from long-term DOACs as secondary prevention: identifying first those
at high risk of recurrence, then those at low bleeding risk.

The study by Krok et al. [14], published in this issue of the European Respiratory Journal, addresses this
using data from two randomised studies comparing dabigatran with warfarin in the management of
proximal acute VTE. In those patients randomly assigned to the dabigatran arm, six factors were shown to
be independent predictors of severe bleeding: active cancer, being male with uncontrolled hypertension,
anaemia, history of bleeding, renal dysfunction, and age. The authors integrated them into the
VTE-BLEED risk score, then analysed its prediction performance for severe bleeding risk after 1 month of
treatment (once achieving therapeutic balance). Patients with VTE-BLEED scores >2 exhibited a 6.5 times
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higher severe bleeding risk with either dabigatran (incidence 1.4% versus 0.22%) or VKAs (2.8% versus
0.44%). VTE-BLEED scores thus enable stratification of patient haemorrhage risk with dabigatran or
VKAs after the acute phase, which, as the authors suggest, can be helpful in the decision-making process
when considering prolonging anticoagulation.

This work displayed limitations, notably owing to its population, and requires assessment and validation by
prospective studies on less-targeted populations, especially involving those contraindicated for dabigatran,
for example, severe kidney failure patients, and those receiving other DOACs. Furthermore, if according to
VTE-BLEED, the relative risk of bleeding is similar with VKAs and dabigatran, the absolute risk differs
greatly. Such differences may be observed with and between other DOACs [15, 16]. Nevertheless, the
important finding of this study is that a simple score, assessed during the consolidation phase, may be
suitable for bleeding-risk assessment for the secondary prevention phase, at least for dabigatran [17].

All in all, the main question I, as a physician, would ask is “how can I use VTE-BLEED or another
haemorrhage risk score to opt for or against proposing prolonged anticoagulants to a patient?”. To answer
this, the treatment-related bleeding risk must be assessed in terms of potential benefit, i.e., the thrombosis
recurrence risk [18]. When VTE occurs in the absence of major transient triggering factors like surgery,
severe trauma or immobilisation due to acute illness, this risk is generally high at a later time point
(10-25% at 1 year and 30-40% at 5 years depending on studies) [19-21]. Excluding cancer patients, this
represents 40-60% of patients [1, 2] but only one third may benefit from extended treatment. The challenge
is thus to stratify this heterogeneous population so as to identify those at high or low risk of recurrence.
Several scores or clinical rules have been proposed for this end [22, 23]. Among them, the “men continue
and HERDOO 2” rule was recently validated in an interventional study. Women who discontinued
anticoagulation and had one or fewer HERDOO criteria (hyperpigmentation, oedema, or redness on
examination in either leg; D-dimer >250 ng-mL_1 (Vidas; BioMérieux, Marcy I'Etoile, France); obesity
(body mass index >30 kg-m™2); and older age (>65 years)) had lower risk of recurrent VTE (approximately
3% per patient-year of follow-up) as did high-risk patients who continued anticoagulation [24].

As for whether this means that one could simply weigh VTE-BLEED against HERDOO 2 scores to assess
the benefit/risk ratio of prolonged anticoagulation following unprovoked VTE, the answer is undoubtedly
no. Each score significantly simplifies the reality by only considering a very limited number of categorical
or dichotomised parameters like age or kidney function, also notably grouping together all haemorrhagic
complications as one and all thromboembolism recurrences as another. Thus gastrointestinal bleeding
requiring transfusion and intracranial haemorrhage are both categorised as severe bleedings, despite their
treatment possibilities and consequences for the patient being vastly different and, most importantly, each
possessing different risk factors [25]. Arterial hypertension increases the risk of intracranial haemorrhage,
contrary to previous gastrointestinal bleeding with ulcers [26]. Similarly, the risk of recurrence under the
clinical presentation of PE is much higher for those patients having manifested prior PE during a first
thromboembolism episode than for those initially presenting with isolated DVT. Yet, for a similar risk of
recurrent VTE, the case-fatality rate is four times greater after PE than after DVT [27]. Furthermore,
assessing the benefit-risk ratio of prolonged anticoagulation using the VTE-BLEED and HERDOO 2
scores would again require attributing the same weight to any thromboembolic recurrence as to severe
bleeding. This approach, aimed at assessing the net benefit of a treatment, would only be accurate when
using a unique and unquestionable criterion, like lifespan or autonomous lifespan. Under such conditions,
it would be highly likely that the elements and their weights differ greatly from those of VTE-BLEED and
HERDOO 2 combined. Ideally, this global score should also evolve, integrating potential interactions over
time between previous treatment length, treatment modalities, patient age and other parameters.

It is more than likely that using extremely large databases will enable us to, one day, design a method it is not a
global score but rather a complex algorithm integrating all these data in a dynamic system, enabling precise
modelling of risk/benefit ratios of prolonged anticoagulation, like the models for calculating the probabilities of
internet shopping. There is one major element that appears, to me, impossible to model, however: the patient’s
perception, the anxiety they may have felt during the first episode, and their fear of recurrence or, conversely,
of cerebral haemorrhage and the impact of avoiding haemorrhage-risk situations. While these scores may prove
beneficial, it is the individual doctor-patient relationship and follow-up, as well as the physicians’ role of
listener as much as educator of the disease determinants, which would appear to be the key elements to
understanding the net individual benefit and defining the optimal treatment adjusted to each patient.
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