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Abstract

Background: After 3 months of anticoagulation for venous thromboembolism (VTE),
the decision needs to be made whether to stop anticoagulation or extend treatment
indefinitely. The VTE-PREDICT calculator can be used to estimate individual risks of
VTE recurrence and bleeding to guide this decision.

Objectives: To evaluate the impact of predicted individual risks of recurrence and
bleeding on clinicians’ decisions on anticoagulation duration and to assess usefulness of
the VTE-PREDICT calculator.

Methods: A randomized controlled trial and within-subject study was conducted among
clinicians treating VTE patients. The clinicians were asked to complete an online survey
containing 6 fictional case vignettes. Group A proposed anticoagulant duration for each
case without additional information first and subsequently after seeing calculator-
predicted risks (within-subject analysis). Group B was directly provided with calcu-
lator risks and proposed treatment duration for each case vignette (for comparison
with group A results in a randomized controlled trial analysis). Then, group B received
questions on usefulness and credibility of the calculator.

Results: Forty-five clinicians were assigned to group A and 48 to B. Overall, group A did
not propose different anticoagulation durations than group B. However, individual
clinicians in group A changed proposed duration in 35% of the cases after seeing the
calculator risks. The calculator was considered useful and credible by most clinicians.
Conclusion: Overall, use of the VTE-PREDICT calculator did not affect proposed
anticoagulation duration. However, individual clinicians frequently changed their pro-

posed duration after using the calculator, especially for patients with high bleeding risk.

KEYWORDS
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thromboembolism
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Essentials

« The VTE-PREDICT calculator informs on recurrence and bleeding risk after venous thromboembolism.
« This study investigated the effect of VTE-PREDICT on treatment duration in fictional patients.
« Use of VTE-PREDICT did not result in a different proposed anticoagulation treatment duration.

* The calculator was deemed useful by clinicians treating patients with venous thromboembolism.

1 | INTRODUCTION

In patients with venous thromboembolism (VTE), anticoagulation
therapy is recommended for at least 3 months [1-4]. After this pri-
mary treatment, the decision needs to be made whether to continue
anticoagulation as secondary prophylaxis for recurrent VTE since
anticoagulants effectively reduce VTE recurrence risk but come at the
cost of an increased risk of clinically relevant bleeding [5]. The deci-
sion should be the result of a process of shared decision making be-
tween patient and clinician, including consideration of patient
preferences and a trade-off between risk of VTE recurrence and
bleeding [1-3].

Extension of anticoagulant treatment for a definite period is now
regarded as obsolete since it has been found to postpone rather than
prevent recurrent VTE [6]. Current guidelines advise to either stop or
extend anticoagulation indefinitely [2,3]. Indefinite treatment com-
prises anticoagulant therapy without a predefined end date but with
periodical reassessment of recurrence and bleeding risk [2].

To determine optimal treatment duration, accurate estimations of
VTE recurrence and bleeding risk are essential. However, in practice,
this is challenging because both risks are highly heterogeneous among
patients. As existing risk scores for recurrent VTE and bleeding have
methodological shortcomings and insufficient predictive performance,
they are not recommended for routine use in clinical practice [1,7].
Without risk scores, individual clinicians may weigh risk factors
differently, resulting in different risk estimates for patients with the
same characteristics [8-10]. Inaccurate and inconsistent risk estima-
tion hampers informed treatment decisions, presumably leading to
unfavorable treatment outcomes.

The VTE-PREDICT risk score was developed to predict individual
risks of recurrence and clinically relevant bleeding in patients with
VTE using 14 readily available patient characteristics [11,12]. The tool
can be used to estimate individual 1-year and 5-year risks with and
without extended anticoagulation using different anticoagulant agents
and can thus inform shared decision making in clinical practice. To
facilitate clinical use, the risk score was implemented in an online
calculator that is freely accessible worldwide via www.vtepredict.com.

Given the increasing availability of online tools, clinicians should
be critical of their ability to provide added value in clinical practice.
However, studies on the impact of clinical tools are scarce and the
optimal study design is yet to be determined [13]. One study has
investigated use of a risk calculator on surgical treatment decisions
using case vignettes, ie, a brief written description of a fictional patient
in a particular situation mimicking real-world patients [14]. Case

vignette studies can be used to investigate clinical decision making
without involving patients. They constitute an ideal combination of
traditional surveys and experimental methods, making the design
suitable for studying the value of decision support tools [15].

This study aims to evaluate the effect of VTE-PREDICT-derived
risks of recurrent VTE and bleeding on clinical decision making
regarding anticoagulation duration. The study focuses on anti-
coagulation duration in adult patients with VTE, without active cancer,
after the initial anticoagulant treatment. In addition, it investigates
perceived usefulness and potential barriers to the use of the VTE-
PREDICT risk calculator.

2 | METHODS

2.1 | Study design

A randomized controlled trial (RCT) and within-subject study con-
sisting of 2 online surveys was conducted among clinicians. The sur-
veys were constructed and distributed using SurveyMonkey [16].
They contained 6 unique fictional case vignettes meeting predefined
requirements for case vignette studies [15,17]. Each case vignette
described a scenario of a typical VTE patient in which there is clinical
equipoise on whether to stop or extend anticoagulant treatment after
the initial treatment of 3 to 6 months. All cases, therefore, include
patient characteristics for which guidance on treatment duration is
inconsistent with current guidelines [1-4,18].

Five clinicians tested the case vignettes for complexity of the
decisions and their real-world resemblance and relevance. The vi-
gnettes were then revised accordingly. Detailed information on the
development process is provided in Supplementary Figure S1, and the
case vignettes are presented in Supplementary Text S1.

Participating clinicians were randomized to either group A or B
(allocation ratio 1:1). Both groups were asked to propose an anti-
coagulation duration for each case vignette without taking patient
preferences into account. Proposed anticoagulation duration was
assessed using a multiple-choice question with the following answer

» o«

options “stop anticoagulation,” “extend anticoagulation for definite

»u«

period (e.g. 3 or 9 months),” “extend anticoagulation indefinitely,” or “I
would propose another treatment.” Group A (control group) was
asked to decide on anticoagulation duration just as they would do in
daily practice. After reviewing the 6 cases, clinicians of group A were
presented with the individual-predicted risks and then again asked to

propose an anticoagulation duration for the same 6 cases. Participants
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were not able to return to previous pages to change given answers.
Participants randomized to group A who reported that they used the
VTE-PREDICT calculator as a tool to inform decisions about treatment
duration were excluded from further analysis. Group B (intervention
group) was directly visually presented with individual 5-year risks of
recurrent VTE and clinically relevant bleeding with and without
anticoagulation as predicted by the VTE-PREDICT risk score for case
vignettes 1, 2, and 3. Subsequently, they were asked to use the online
calculator in case vignettes 4, 5, and 6. Accurate calculator risks were
shown in all cases as well to ensure that the proposed treatment
duration was based on equal risks among all study participants. Sub-
sequently, they were asked 5 questions regarding their perception of
the calculator on a Likert scale and 3 open-ended questions to collect
feedback for improving the calculator (Supplementary Text S2).
A flowchart of the study design is presented in Figure 1.

2.2 | Participants

Medical specialists and residents treating VTE patients were eligible for
participation in the study. They were recruited through the network of
VTE-PREDICT advisory board members and through 2 online forums
(International Society on Thrombosis and Haemostasis and Research-
Gate) between December 1, 2022, and January 12, 2023. Randomization
was carried out using a URL generated via www.nimblelinks.com,

directing participants randomly to 1 of the 2 online surveys.
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With an estimated 20% difference in the proposed anti-
coagulation duration between groups A and B, power of 80%, and o of
0.05, the minimal sample size was established on 28 participants
based on results of 168 case vignettes. An inflation factor of 2.5 was
taken into account, resulting in a final sample size of 70 participants
[19]. The inflation factor was introduced to reduce the impact of
intrarater correlation, as some participants may tend, in general, to
prescribe extended anticoagulation more often. Without an inflation
factor, this could have had a disproportional impact on the overall
results.

2.3 | Ethics

Due to its noninvasive design, this study was not subject to the
Medical Research Involving Human Subjects Act. Participants were
informed about the study’s aims; informed consent was obtained prior

to participation, and no incentives were offered.

2.4 | Outcomes

The outcomes of the RCT analysis were the proportions of clinicians
stopping or extending anticoagulation treatment without and with use
of the calculator-derived risks. For the within-subject analysis (group

A), the outcomes were the proportions of changes in proposed

Participants approached
via forums, n = ?*

Participants invited via
email, n =106

|

|

Respondents via forums

Respondents via email

n=46
|

n=48
|

‘ Participants, n =94 ‘

|

_‘ Randomization }—

\ 4
‘ GroupA,n=45% ‘

l

6 case vignettes without
calculator derived risks provided

v
‘ Group B, n=49 H Exclusiont(n =1)

l

Case vignette 1-3 with

Within-subject RCT-
analysis 1 |

analysis

calculator derived risks

1 |

6 case vignettes with calculator
derived risks provided

Completed survey
n =38 (84%)

L__| Case vignette 4-6 using the
online calculator

1 |

8 questions on perception
of the calculator

|

Completed survey
n =38 (79%)

FIGURE 1 Flowchart: participants and surveys. RCT, randomized controlled trial. *Number of possible participants reached via the URL
could not be determined with the method used. Participant stated that she was a family nurse practitioner. $No participants randomized to
group A reported that they used the VTE-PREDICT calculator as a tool to inform decisions about treatment duration in this study.
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treatment duration after being presented with the calculator-derived
risks. For both analyses, the primary outcome was the sum of all case
vignettes combined; individual case vignettes were analyzed as sec-
ondary outcomes.

A secondary outcome in both analyses was the consensus among
clinicians in group A and group B regarding anticoagulation duration.
Amount of consensus was defined as the proportion of the most
frequent proposed treatment duration overall and for individual case
vignettes. In addition, perceived usefulness, credibility, and intention
to use were secondary outcomes queried in 5 5-point Likert scale
questions (Supplementary Text S2).

2.5 | Statistical analysis

Different proposed anticoagulation duration options (stopping or
extending) were expressed as proportions per case vignette and
overall mean proportions with 95% Cls. In the RCT analysis, pro-
portions in groups A and B were compared using the chi-squared test.
In the within-subject analysis in group A, the change in proposed
anticoagulation duration with and without the use of predicted risks
was assessed using Stuart-Maxwell’s test [20,21].

The options “stop anticoagulation” and “extend anticoagulation
for definite period (e.g. 3 or 9 months)” were both considered treat-
ments of limited duration and therefore analyzed jointly in the RCT
analysis. Data from incomplete surveys were included in the final
analysis when treatment duration was proposed in at least 1 case
vignette. No imputation of missing data was performed.

All statistical analyses were conducted using IBM SPSS version

27. P values below .05 were considered statistically significant.

3 | RESULTS

A total of 94 clinicians took the survey, of which 45 were randomized
to group A and 49 to group B. One participant in group B was a nurse
practitioner and was therefore excluded, resulting in a total of 93
clinicians in the final analysis. Completion rates were 84% in group A
and 79% in group B. Most clinicians were specialists (89%) in an area
of internal medicine and affiliated with an academic hospital (75%;
Figure 1; Table 1).

3.1 | RCT analysis: group A (no risks provided) vs
group B (risks provided)

Considering the results of all case vignettes, cessation of anticoagu-
lants was proposed in 36% of the cases by clinicians assigned to group
A and in 41% of the cases by clinicians assigned to group B. Indefinite
extension of treatment was proposed in 56% of the cases before being
provided with the calculator risks compared with 49% when provided

with the risks. These differences were not statistically significant.

TABLE 1 Participant characteristics.
Group A Group B
Characteristic (n = 45) (n = 48)
General information
Sex (male) 32 (71) 26 (54)
Experience
Estimated years treating VTE 15 (8-25) 11 (6-22)
patients
Estimated no. of unique VTE 12 (5-30) 15 (7-40)
patients per month
Medical specialty
Hematology 21 (47) 20 (42)
Internal medicine 11 (24) 14 (29)
Vascular medicine 4 (9) 6 (13)
Pulmonology 3(7) 3 (6)
Cardiology 1(2) 1(2)
Other? 5(11) 4 (8)
Level of training
Specialist 41 (91) 42 (88)
Resident 4 (9) 5 (10)
Other® 0 (0) 1(2)
Type of healthcare facility
Academic hospital 31 (69) 39 (81)
General hospital 12 (27) 8 (17)
Unknown 2 (4) 1(2)
Region of residence
Europe 29 (64) 26 (53)
North America 12 (27) 16 (33)
Other* 4(9) 6 (12)
Contacted via
URL on forums 23 (51) 25 (52)
Email 22 (49) 23 (48)
Completed survey 38 (84) 38 (79)

Data are given as median (IQR) or n (%).

VTE, venous thromboembolism.

2Group A: thrombosis (2), emergency medicine, rheumatology, and
transfusion medicine; group B: clinical pharmacy, rheumatology, throm-
bosis, and vascular surgery.

PResearcher at university who is involved in treating VTE patients.
“Group A: Australia (2), Bolivia, and New Zealand; group B: Israel (2),
Argentina, Australia, Kazakhstan, and Nigeria.

For the individual case vignettes, a significant difference in pro-
posed anticoagulation duration emerged only in case vignette 5. The
vignette described a woman with an unprovoked pulmonary embo-
lism, her second VTE, who has a 5-year bleeding risk of 15% when the
anticoagulants would be continued. Clinicians without access to
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predicted risks (group A) proposed a longer duration of anticoagulant
treatment than clinicians who were provided with calculator-derived

risks (group B) in this case vignette (Table 2).

3.2 | Within-subject analysis: group A (before being
provided predicted risks) vs group A (after being
provided predicted risks)

Overall, clinicians randomized to group A changed 35% (95% Cl, 29%-
42%) of their proposed treatment durations when provided with
calculator-derived risks.

For the individual case vignettes, the proportion of changes varied
substantially, ranging from 5% to 67%. A significant proportion of
changes were made in case vignettes 2 and 5. Case vignette 2
described a woman with unprovoked first-time deep vein thrombosis
with a 5-year bleeding risk of 22%. Most of the changes favored a
shorter anticoagulation duration (vignette 2, 69%,; vignette 5, 67%;
Table 3; Supplementary Table S1).

3.3 | Consensus among clinicians

There was a wide range of consensus among clinicians concerning
treatment duration in the different case vignettes. The consensus
among clinicians assigned to group B was 9% lower overall and 2% to
35% lower in individual case vignettes compared with the consensus
among clinicians assigned to group A. These differences did not reach

statistical significance (Table 2).

3.4 | Other proposed treatments

The answer option “I would propose another treatment” was chosen
for a minority of the cases (group A [no risks provided], 8%; group A
[after risks provided], 6%; group B, 10%). Participants explained that
they 1) would want to obtain more information on risk factors not
mentioned in the vignettes before proposing a treatment duration, 2)
would propose an anticoagulant other than the one mentioned in the
vignette, or 3) would propose a treatment from which no duration
could be deduced. (Supplementary Table S2).

3.5 | Assessment of usefulness and credibility

Considering usefulness of the calculator, 68% of clinicians indicated
that the calculator contributed to their treatment proposal in the case
vignettes and 65% deemed it useful for shared decision making. Still,
24% of clinicians stated that they found it difficult to translate the
presented risks to clinical practice. A minority (10%) questioned the
credibility of the risks predicted with the calculator. Nearly half of the
participants (46%) indicated that they intend to use the calculator

regularly in clinical practice (Figure 2).
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4 | DISCUSSION

This randomized controlled case vignette study shows that the VTE-
PREDICT calculator influences clinical decision making on anti-
coagulation duration in specific VTE patients. On an individual level,
providing risk predictions resulted in clinicians changing their de-
cisions in over one-third of the presented cases. In addition, the risk
calculator was considered useful by clinicians treating VTE patients.

Since the individual case vignettes differ greatly from one
another, they need to be evaluated separately to draw conclusions.

Case vignettes 2 and 5 were the only vignettes in which a sta-
tistically significant effect of the risk calculator was observed (vignette
2, within-subject analysis; vignette 5, RCT and within-subject analysis).
Case vignette 2 described an 85-year-old female with a first unpro-
voked proximal deep vein thrombosis, and case vignette 5 concerned
a 72-year-old female with an unprovoked pulmonary embolism.
Interestingly, both patients had a high 5-year bleeding risk when on
anticoagulants—22% and 15%, respectively—compared with the
bleeding risks of patients in the other vignettes (all below 10%). In
both cases, the differences (RCT analysis) and changes (within-subject
analysis) in proposed treatment duration when using VTE-PREDICT
mainly favored a shorter anticoagulation duration. This suggests
that the VTE-PREDICT calculator may have a more pronounced
impact on treatment decisions for patients at high risk of bleeding.
There are several possible reasons for this observation.

First, traditionally, clinicians often consider major bleeding only
when assessing a patient’s bleeding risk. In contrast, VTE-PREDICT
predicts a combined major and clinically relevant, nonmajor bleeding
risk. The calculator-predicted risks are therefore higher than the risk
typically taken into account by many clinicians.

Second, previous studies have shown that when deciding to stop
or continue anticoagulation after VTE, clinicians and patients tend to
focus on reducing the VTE recurrence risk rather than the increased
bleeding risk associated with continued anticoagulant use [9,22,23].
The presentation of bleeding risks provided by the calculator vividly
indicates the disadvantages of indefinite anticoagulation. For example,
the within-subject analysis of case vignette 2 showed a significant
number of treatment changes (67%), but the RCT analysis yielded no
significant difference in the proposed treatment duration. Additional
analyses showed that the proposed treatment durations of group A
after being provided with the risks were significantly different (P =
.001) from the proposed treatment durations of group B for case
vignette 2. As these decisions were made with the same information
available, the findings may be related to the sequential study design
for group A. Clinicians in group A may have been surprised after
seeing the patient’s high 5-year bleeding risk on anticoagulants (22%).
On a group level, they might have overcompensated for their own
lower risk estimate by frequently proposing shortening of anticoag-
ulant treatment (69% of the made changes).

The most remarkable result of case vignette 4 was the low
consensus among clinicians (group A, 54%; group B, 44%). This case
vignette included a patient using oral contraceptives for 10 years prior

to the event, a factor that is a subject of debate considering the extent
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TABLE 2 Results of randomized controlled trial analysis
regarding duration of anticoagulant therapy: group A (no risks
provided) vs group B (risks provided).

Treatment decision Group A Group B P value
Total® n=261 n =255 21
Stop® 36% (30-42) 41% (35-47)
Extend indefinitely 56% (50-62) 49% (42-55)
Other 8% (5-12) 11% (7-15)
Clinicians’ consensus® 76% (70-81) 67% (61-73)
Case vignette 1 n=45 n =48 1.00
Stop 45 (100) 47 (98)
Extend indefinitely 0 (0) 0 (0)
Other 0 (0) 1(2)
Clinicians’ consensus 100% 98%
Case vignette 2 n =44 n =47 .539
Stop 9 (21) 14 (30)
Extend indefinitely 29 (66) 29 (62)
Other 6 (14) 4(9)
Clinicians’ consensus 66% 62%
Case vignette 3 n =43 n =45 1.00
Stop 9 (21) 10 (22)
Extend indefinitely 33 (77) 34 (76)
Other 1(2) 1(2)
Clinicians’ consensus 77% 76%
Case vignette 4 n =43 n=39 356
Stop 23 (54) 16 (41)
Extend indefinitely 17 (40) 17 (44)
Other 3(7) 6 (15)
Clinicians’ consensus 54% 44%
Case vignette 5 n =43 n =38 .004
Stop 3(7) 10 (26)
Extend indefinitely 33 (77) 16 (42)
Other 7 (16) 12 (32)
Clinicians’ consensus 77% 42%
Case vignette 6 n =43 n=38 529
Stop 4(9) 7 (18)
Extend indefinitely 35 (81) 28 (74)
Other 4(9) 3(8)
Clinicians’ consensus 81% 74%

Data are given as % (95% Cl) or n (%). P values were calculated using chi-
squared tests. Italics indicate statistical significance. Consensus
percentage refers to the proportion of clinicians choosing the most
frequently proposed anticoagulation duration option per case vignette.
®Results of all case vignettes combined.

bComposite of answer options “stop anticoagulation” and “extend anti-

»

coagulation for definite period (e.g. 3 or 9 months)”; also applies to re-
sults of individual case vignettes.
“Proportion of the most frequently proposed treatment duration.

to which it actually provokes VTE [24,25]. The calculator-derived risks
led to a change in the proposed treatment duration among 42% of the
clinicians in group A, with no clear preference for shortening or
extending duration of treatment. In addition, the answer “I would
propose another treatment” was selected more frequently in this case
vignette than in the others. These results possibly reflect uncertainty
about the extent to which the VTE should be considered provoked. An
effect of the risk calculator on proposed treatment duration was not
found in the analyses.

For case vignettes 1, 3, and 6, proposed treatment duration was
the same with and without use of the calculator-derived risks. The
high amount of consensus on treatment duration among clinicians may
be related to the clearly provoked VTE, justifying short-term anti-
coagulation only (case vignette 1), and recurrent high-risk pulmonary
embolism and unprovoked pulmonary embolism, making indefinite
anticoagulation the most preferred treatment strategy (case vignettes
3 and 6, respectively) [10].

Another possible explanation is that the individual risks predicted
by clinicians corresponded well with the risks predicted by the
calculator. This would of course preclude changing treatment duration
based on the calculator-derived risks.

Remarkably, the consensus on treatment duration was lower in all
case vignettes after using the risk calculator. One reason may be that
individual risks were weighed differently among clinicians. The VTE-
PREDICT calculator presents recurrence and bleeding risks as abso-
lute numbers as well as visually using 2 bar diagrams. However, the
calculator does not provide advice on how to weigh these risks. Many
clinicians may instinctively weigh risks in a 1:1 ratio, ie, consider that a
bleeding event is as severe as a recurrent VTE event. Others will place
more emphasis on either recurrent VTE or bleeding. In reality, the
burden of VTE recurrence and bleeding—taking into account
morbidity, mortality, side effects of treatment, and patient prefer-
ence—may differ from one another. The proposed anticoagulation
duration depends largely on how a clinician weighs the impact of the
separate events.

Another explanation may be that individual clinicians in group B
relied to a varying extent on the calculator-predicted risks, as most are
accustomed to proposing a treatment duration based on general
recurrence risks rather than individual risks. Besides, 10% of the
participants disagreed with the statement that “the absolute risks
derived from the VTE-PREDICT calculator are credible” (Figure 2).
Therefore, presumably, some clinicians of group B did not base their
treatment decision on calculator-predicted risks but rather on other
factors, leading to proposed treatment durations that differed from
those suggested by their colleagues who used the individual-predicted

risks.
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TABLE 3 Results of the within-subject analysis: group A (no risks provided) vs group A (risks provided).

Change in proposed treatment duration

Case vignette Complete cases, n n (%)
Total’ 231 81 (35)
95% Cl 29%-42%
Case vignette 1 40 2 (5)
Case vignette 2 39 26 (67)
Case vignette 3 38 9 (24)
Case vignette 4 38 16 (42)
Case vignette 5 38 21 (55)
Case vignette 6 38 6 (16)

Type®, % P value

.001

o
N
=)
»
=)
)
=]
©
=)
=
o
=)

.50
<.001
22
268
.001

158

0 20 40 60 80

=
o
o

P values were calculated using the Stuart-Maxwell test for marginal homogeneity. Italics indicate statistical significance.

No changes.
. Changes favor shorter anticoagulant duration.
. Changes favor longer anticoagulant duration.
. Includes “other” in the proposed treatment duration.

2Further specification of changes in proposed treatment duration can be found in Supplementary Table S1.

PResults of all case vignettes combined.

It should be highlighted that a small or even absent effect of the
VTE-PREDICT calculator on clinicians’ decision making does not
necessarily impair its utility. In general, clinicians had a positive atti-
tude toward the calculator and considered it a useful tool. A vast
majority stated that the calculator contributed to their treatment
decisions, regardless of whether they made changes. This indicates
that use of the risk calculator, even in cases with no effect on clinical
decision making, strengthens clinicians in their treatment decisions. In
addition, most clinicians deemed the calculator useful in shared de-
cision making, as shown in a typical reflection by a participant, who

Q1. Contributes to treatment decision

Q2. Risks are easy to translate to clinical practice

Q3. Useful for shared decision-making

Q4. VTE-PREDICT derived risks are credible

Q5. Intends to use calculator regularly

stated that use of VTE-PREDICT “makes your treatment policy more
transparent, both for the patient and the doctor.”

This study was the first to evaluate the effect of a risk calculator
on clinical decision making for patients with VTE. This was assessed
using 6 very different clinical case vignettes, mimicking VTE pa-
tients encountered in clinical practice, and clinicians from many
countries participated [18]. As the calculator is available online
(www.vtepredict.com), the results of this study can be applied to
many VTE patients worldwide. However, several limitations must be
addressed.

. Totally disagree

. Disagree

Neutral

. Agree

. Totally agree

40 60 80 100

Proportion of clinicians, % (n = 37)

FIGURE 2 Assessment of the usefulness of, credibility of, and intention to use the VTE-PREDICT calculator (group B). The full text of
questions on usefulness, credibility, and intention to use are provided in Supplementary Text S2.
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First, only a limited number of case vignettes could be included in
the surveys, so the cases represent a selected sample of the range of
VTE patients. Choosing other risk factors in the case vignettes could
have led to substantially different results. However, by demonstrating
an effect of the calculator on clinical decision making in some case
vignettes, it can be assumed that calculator-derived risks would also
influence clinical decision making in daily practice.

Second, patients’ preferences were not provided in the case vi-
gnettes, while this should be a major factor when deciding on anti-
coagulant treatment duration. In addition, social, financial, and legal
considerations were not included in the cases. These factors may also
play an important role in treatment decisions in clinical practice.

Third, although the participants consisted of the intended end-
users of the VTE-PREDICT calculator, they might not constitute a
representative sample. Most participants were specialists affiliated to
an academic hospital, while the calculator is targeted to all caregivers
treating VTE patients. Besides, many participants had extensive
experience in treating VTE patients. If a group of clinicians with less
experience was chosen, the calculator might have had a larger effect.

Fourth, while clinicians from many countries worldwide were
included, it is known that preferences of clinicians on anticoagulant
regimens differ geographically [26]. This may have introduced some
variation in the results of the RCT analysis.

5 | CONCLUSION

On a group level, the VTE-PREDICT risk calculator did not affect cli-
nicians’ proposed duration of anticoagulation treatment in VTE pa-
tients. However, individual clinicians revised their decision concerning
treatment duration after being shown VTE-PREDICT-derived risks in
over a third of the cases. Especially in patients with high predicted
bleeding risk, treatment was discontinued more frequently when using
the calculator. Finally, clinicians deemed the VTE-PREDICT calculator
useful for treating VTE patients.
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