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The term prophylaxis combines the prefix “pro,” meaning before;
“phylax,” meaning guard; and the suffix “sis,” indicating a process or
action [1]. Accordingly, thromboprophylaxis is the process of guarding
patients from venous thromboembolic disease (VTE), a long-
recognized complication of hospitalization that millions of patients
are at risk for each year. For clinicians caring for hospitalized adults,
serving as such a guard for their patients is not an easy task, given that
broadly applied thromboprophylaxis may do little to impact overall
rates of VTE [2,3].

Despite years of promoting aggressive VTE prophylaxis in hos-
pitalized medical patients, providing thromboprophylaxis for patients
at low risk could logically result in several negative outcomes: 1)
increased costs for the drug and labor to administer it, 2) increased
patient discomfort when using parenteral anticoagulants, 3) increased
risk of bleeding, or with heparin products, complications like heparin-
induced thrombocytopenia, and 4) administration of prophylaxis un-
necessarily could inadvertently delay or complicate some higher risk
inpatient surgeries or procedures.

Efforts to prevent venous thromboembolism have improved over
time, but recent American Society of Hematology Guidelines note
“there is low certainty in the evidence for a net health benefit from
using any parenteral anticoagulant in acutely ill medical patients” [4].
Improved risk assessment for the competing risks of both bleeding
and thrombosis could be a promising way to optimize thrombopro-
phylaxis strategies (Figure). In fact, guidelines encourage the use of
VTE and bleeding risk assessments as part of shared clinical decision-
making for prophylaxis [4]. Limitations to this approach include that

these risks are often dynamic throughout hospitalization and available

risk assessment models (RAMs) have not been robustly demonstrated
to improve outcomes.

Recently in RPTH, Kocher et al. [5] reported on a prospective
cohort study of 1,352 acutely ill hospitalized medical patients from 3
Swiss university hospitals. After applying 4 validated VTE RAMs, they
report a concordant high-risk classification in only 25% of patients and
26% concordance in those classified as having low risk. Clinically, 37%
to 41% of high-risk patients as predicted by RAMs did not receive
prophylaxis, demonstrating a significant level of underprophylaxis.
Additionally, 37% to 48% of RAM-classified low-risk patients received
prophylaxis that appeared unwarranted, indicating a similarly high
rate of overprophylaxis. Moreover, the present study showed the
incidence of VTE was not clearly higher regardless of patient risk or
whether prophylaxis was overused, underused, or appropriately pre-
scribed, irrespective of the RAM used. The study findings underscore
the need to 1) improve risk stratification, 2) study how risk-adapted
management impacts clinically relevant outcomes, and 3) determine
how to best implement prophylaxis recommendations, ideally using a
process that facilitates shared decision-making.

Inappropriate VTE prophylaxis has been demonstrated in other
studies, including a large prospective dataset of hospitalized medical
patients showing an underprophylaxis rate of 22% and a staggering
excess prophylaxis rate of 65.3% [6]. The problem of variable guidance
on how to implement RAMs in clinical practice is further compounded
by the RAMs themselves. Popular RAMs, such as the Padua score and
the Geneva score, were derived based on expert opinion and litera-
ture review. They were studied in populations that included patients

already receiving thromboprophylaxis [7]. Their predictive accuracy is
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FIGURE This conceptual illustration is meant to depict the
challenge of balancing the competing risks of bleeding and
thrombosis when making decisions about venous thromboembolism
prophylaxis. These decisions are often guided by risk assessment
models that may inconsistently categorize patient risk.
Overprophylaxis of patients at low risk and underprophylaxis of
patients at high risk is a continued clinical challenge.

modest, they can be cumbersome to use, and important subgroups
may be underrepresented [7-10]. Considering the limitations of these
tools, it is not surprising that the number of patients classified as high-
risk varied across RAMs in the present study [5]. However, the
magnitude of difference between high- and low-risk categories (36%)
based on RAM used seems to suggest that continued improvements in
these models should be a priority.

Unfortunately prophylaxis decisions can still be challenging, even
if using one of over a dozen RAMs available to guide risk-adapted
prophylaxis decisions [11]. The operationalization and definition of
VTE risk factors used in RAMs, like immobility, is variable [12].

» o« » o«

Furthermore, what constitutes “adequate,” “appropriate,” “overuse,”
and “underuse” of prophylaxis is not broadly agreed upon [7]. While
guidelines suggest VTE risk assessment upon hospital admission with
provision of risk-adapted prophylaxis, they are heterogeneous in their
suggestions, potentially owing to variation in the trial data upon which
they are based [7].

Despite concerns about overuse, it is important to consider that
VTE prophylaxis is generally safe and cost effective [13]. Despite the

observed over and underuse of prophylaxis in the current study,

clinical outcomes were similar between the groups. Patients for whom
prophylaxis was “underutilized” had a significantly higher rate of
clinically non-relevant bleeding when the IMPROVE score was used,
and while not statistically significant, the underuse category as a
whole trended toward higher bleeding event rates [5]. Improving
“appropriate” VTE prophylaxis would therefore likely further magnify
these differences. This may be because thrombosis and bleeding share
several common risk factors [14,15], so patients with high thrombotic
risk are also at high risk for bleeding. As the authors note, it is also
possible that a clinical bleeding risk assessment prompted the high
rates of underuse [5]. Overuse of prophylaxis was notably not asso-
ciated with increased bleeding, likely reflecting the safety of these
medications when managed by appropriately trained providers. About
9% of patients had a contraindication to anticoagulation and with even
some of these patients receiving pharmacologic VTE prophylaxis,
there was not a clear increase in bleeding. This seems to emphasize
that 1) RAMs should account for both bleeding and thrombotic risk to
be maximally effective, and 2) prophylaxis is generally safe and until
better data are available; it might be best to favor overuse when there
is clinical equipoise.

The Call to Action by the American Heart Association in 2020
outlined policy steps to decrease VTE rates in hospitalized patients by
20% by 2030 [13]. The extent of progress over the past 3 years to-
ward this goal is uncertain. In the current study, underuse of pro-
phylaxis of VTE was not associated with a significant increase in
thrombosis rates, but the study was likely underpowered for this.
Optimistically, further advancements in risk prediction [11] will
identify a set of variables that are readily available on hospital
admission or dynamically assessed throughout a hospital stay that will
allow VTE prevention without an increase in adverse bleeding out-
comes. Recently, artificial intelligence has been studied as a method of
VTE risk prediction and diagnosis with high sensitivity, specificity, and
area under the receiver operating characteristic curve [16]. Although
promising, it is unknown if artificial intelligence strategies will improve
VTE risk prediction, prophylaxis, and clinical outcomes. Given patient
diversity, complexity, and day-to-day variability, the problem of under
and overprophylaxis will likely remain unless there are substantial
advances in RAMs.

In addition to targeting improvements at the provider level
through improved implementation of thromboprophylaxis [17], more
effective RAMs, and standardization of definitions of success, it is
probable that a more multi-level effort will prove valuable. For
example, Haut et al. [18] showed that targeted patient education could
significantly reduce rates of non-administration of VTE prophylaxis.
With the long-term goal of reducing the incidence of VTE, especially
fatal events, it seems feasible that greater patient awareness and
engagement could be promising. Health-system level interventions to
reduce patient immobility during hospitalization [19] and earlier pa-
tient recognition of VTE symptoms could also be high vyield if suc-
cessful implementation was possible. Finally, new antithrombotic
agents with easier administration and a lower risk of bleeding, like the
factor Xl inhibitors, could significantly advance current treatment to
prevent VTE [20]. Overall, the study by Kocher et al. [5] emphasizes
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the limitations and heterogeneity of several available VTE RAMs,

highlighting an opportunity to improve healthcare delivery.
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