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L E T T E R TO TH E ED I TO R
Venous thromboembolism risk models in hospitalized medical

patients: the time for implementation, not never-ending

development
To the Editor,

We read with interest the validation study by Wilkinson et al. [1],

where they attempted to externally validate both the International

Medical Prevention Registry on Venous Thromboembolism

(IMPROVE) Venous Thromboembolism (VTE) and Bleed Risk models

in their population of hospitalized medical patients within the Uni-

versity of Vermont Health network in the United States. The authors

found modest discrimination but poor accuracy of the models in this

independent population. They concluded that “new approaches are

needed to assess thrombosis and bleed risk in medical inpatients.”

There are several major methodological concerns in this validation

study of a clinical prediction rule (CPR) and critical omissions in the

authors’ discussion points. First and foremost, to properly validate a

specific CPR, one must choose the correct CPR and established score

thresholds of that CPR for the outcome of interest. The 4-factor

IMPROVE VTE risk assessment model (RAM) that was used by the

authors was last assessed over a decade ago as an academic exercise

where the timing of a particular variable in the model (such as age using

a clear cut-off) clearly preceded VTE [2]. However, there are many

well-established VTE RAMs in clinical use (such as the Khorana VTE

score in cancer patients or Caprini VTE score in surgical inpatients) that

include variables—especially continuous variables such as immobility or

laboratory variables—where the timing of a particular variable relative

to a VTE outcome is less clearly defined, thoroughly assessed, or

available at initial deployment. Despite this potential limitation, the

characteristics of these VTE RAMs show good predictive ability. As

should be well-known to this author group, the fewer variables a CPR

has, the greater the chance of poor discrimination and calibration in

external validation efforts, making it more likely that the 4-factor

IMPROVE VTE RAM would produce poor results. Unlike the authors’

assertion in their Discussion, the established IMPROVE VTE RAM that

has undergone external validation and the one that is endorsed by

multiple antithrombotic guidelines is the 7-factor, not 4-factor, RAM

despite uncertainty in some variables at admission deployment [3,4].

Second, the IMPROVE VTE RAM has a trinary VTE risk scheme of

low (score 0-1 points), moderate (score 2-3 points), and high VTE risk

(≥4 points), not a binary one as used by the authors [2]. Failure to use

established score cut-off thresholds could have profound implications
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in model discrimination and model sensitivity/specificity and calibra-

tion efforts. Indeed, previous extensive external validation efforts using

the trinary 7-factor IMPROVE VTE RAM (plus elevated D-dimers if

available to improve model discrimination) in medical inpatients

(including COVID-19 patients) have shown area under the curve values

of 0.70 to 0.77 with very good to excellent model calibration [5,6].

Third, the authors failed to mention in their Discussion that the

7-factor IMPROVE VTE RAM has been used prospectively in ran-

domized controlled trials [7,8]. These clinical trials have shown that the

established IMPROVE VTE RAM (± elevated D-dimers) can identify a

high VTE risk medical (including COVID-19) inpatient population that

significantly benefits from extended postdischarge thromboprophylaxis

[8,9]. The authors’ assertion that current guidelines do not recommend

postdischarge thromboprophylaxis and hence not relevant to their

validation efforts is simply not true: their internal data show that the

majority of their VTE events (66%) occurred postdischarge and the

most current 2024 International Consensus Statement VTE Guidelines

recommend extended postdischarge thromboprophylaxis for patients

with an IMPROVE VTE score of ≥4 points [4].

Lastly, and perhaps most importantly, the authors failed to

disclose in their Discussion the results of the only large impact

analysis of a VTE RAM in 10,699 medical inpatients conducted as a

clustered randomized trial at the hospital level [10]. This trial

demonstrated that a clinical decision support tool incorporating

IMPROVE-D-Dimer VTE was able to accurately identify moderate and

high VTE risk medical inpatients that significantly benefited both

from appropriate inpatient as well as extended postdischarge

thromboprophylaxis at study hospitals versus control hospitals, with

reductions in major thromboembolism [10].

The 7-factor IMPROVE VTE RAM represents one of the most

well-validated VTE RAMs in medical inpatients and is endorsed by

multiple antithrombotic guidelines [3,4]. Rather than the never-ending

development and validation of new VTE RAMs, as the authors suggest,

which take nearly a decade, implementation of existing optimal VTE

RAMs represents the next most important step in moving the field of

medical inpatient thromboprophylaxis. Toward this end, our group is

planning to implement the IMPROVE-D-Dimer VTE RAM into the

largest health system in the United States, comprising 123 hospitals.
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from Achē Pharma, Biomm Pharma, and Daiichi Sankyo.

FUNDING INFORMATION

A.C.S. receives funding from the Broxmeyer Fellowship in Clinical

Thrombosis.

Alex C. Spyropoulos1,2,3

Eduardo Ramacciotti4,5,6
1Department of Medicine, Anticoagulation and Clinical Thrombosis

Service, Northwell Health at Lenox Hill Hospital, New York, New

York, USA

2The Donald and Barbara Zucker School of Medicine at Hofstra/

Northwell, Hempstead, New York, USA

3Institute of Health Systems Science, The Feinstein Institutes for

Medical Research, Manhasset, New York, USA

4Science Valley Research Institute, Santo André, São Paulo, Brazil
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