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Introduction

Venous thromboembolisms (VTEs) encompass both deep vein 

thrombosis and pulmonary embolisms and are a major public health 

concern.1 Each year, as many as 900,000 individuals in the United 

States are affected by VTEs, and up to 11% of these individuals will 

die as a result of the condition. Thrombus formation can be due to 

hypercoagulability, venous stasis, or injury to blood vessel walls.2 

Common risk factors for VTEs include genetic susceptibility, chronic 

illnesses (such as heart and lung disease), and advanced age. 

Individuals hospitalized for acute medical illnesses are particularly 

susceptible to developing VTEs due to vascular injury resulting from 

surgery and/or a lack of movement during hospitalization. This risk 

of thrombus formation continues after discharge, and the majority 

will occur during the first 3 months after hospitalization.3,4 However, 

in many cases, thromboprophylaxis is not administered during 

hospitalization.5

VTEs are often preventable, and mechanical and/or pharmacologic 

interventions may be used for antithrombotic therapy.2 Mechanical 

prophylaxis includes compression stockings and pneumatic 

compression devices that apply pressure to the leg and promote 
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circulation and thereby reduce thrombi formation. Pharmacologic therapies 

inhibit thrombus formation by targeting different parts of the biological 

pathways that lead to clot formation. More specifically, pharmacologic 

interventions used for thromboprophylaxis include fibrinolytic factors, 

antiplatelet agents (such as aspirin), and anticoagulants.6 Regardless of their 

mechanism of action, all classes of drug therapies used for thromboprophylaxis 

are accompanied by an increased risk of bleeding events.

Anticoagulants are the most utilized types of drugs for VTE prophylaxis, 

and common classes include heparins, vitamin K antagonists (VKAs), and 

non-vitamin K antagonist oral anticoagulants (NOACs).6 Heparins, which 

may be fractionated or unfractionated, are naturally occurring sugars 

(glycosaminoglycans) that inhibit clot formation by enhancing antithrombin, 

a key coagulation inhibitor. Inhibition of thrombin indirectly leads to the 

inhibition of factor Xa and thrombin. Inhibition of factor Xa inhibits both arms 

of the coagulation pathway, while thrombin inhibition prevents the conversion 

of fibrinogen to fibrin. Examples of low-molecular-weight heparin (LMWH) 

include dalteparin and enoxaparin. Vitamin K is critical to multiple steps 

of the coagulation cascade, and VKAs, such as warfarin, are also effective 

at preventing coagulation. One drawback to VKA therapy, however, is that 

patients must be carefully monitored while receiving VKA therapy because 

variations in drug metabolism, chances of drug-drug interactions, and dietary 

vitamin K intake may affect drug efficacy. Finally, NOACs (also known as 

direct-acting oral anticoagulants) directly inhibit factor Xa or thrombin. FDA-

approved thrombin inhibitors include dabigatran, and approved factor Xa 

inhibitors include rivaroxaban, apixaban, and edoxaban. NOACs have fewer 

drug-drug interactions than VKAs and do not require routine monitoring while 

offering significantly lower bleeding risk than VKAs.6-9 

In October 2019, the FDA approved rivaroxaban for thromboprophylaxis 

therapy for patients with acute medical illness during and after hospitalization. 

In the MAGELLAN trial, once daily orally administered rivaroxaban was 

compared with once daily subcutaneously administered enoxaparin in a 

group of about 8,000 patients 40 years of age or older.10 Rivaroxaban was 

shown to be noninferior to enoxaparin in an initial 10-day standard therapy 

period. In a subsequent 35-day extended therapy period, rivaroxaban was 
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shown to be superior to a placebo-control in reducing the risk of VTEs after 

hospital discharge. However, this reduction in risk was accompanied by an 

increase in major bleeding events. Therefore, current use indications for 

posthospitalization rivaroxaban are for patients who are not at a high risk for 

bleeding. 

Practice guidelines for thromboprophylaxis are evolving as new therapeutic 

options become available. The American College of Chest Physicians (CHEST) 

recommends thromboprophylaxis for all acutely ill patients with an increased 

risk of VTE formation.11 

For patients who develop VTE, the most updated CHEST guidelines for 

antithrombotic therapy recommends the use of NOACs (dabigatran, 

rivaroxaban, apixaban, or edoxaban) over VKAs in patients without cancer for 

initial and extended therapy.12 However, the guidelines show no preference 

for one NOAC over another. The rationale for the updated recommendations is 

that NOACs have similar efficacy to VKAs in reducing clotting with a reduced 

risk of bleeding without the need for routine monitoring. In cases where NOACs 

are not used, CHEST recommends the use of VKAs over LMWH. LMWH is only 

recommended for cancer patients and when VTEs recur while receiving other 

anticoagulant therapies. These recommendations by CHEST are in contrast to 

the most recent guidelines released by the American Society of Hematology 

for VTE in the setting of malignancy, which still recommends the use of LMWH 

over NOACs and recommends inpatient LMWH alone over the use of inpatient 

LMWH therapy with outpatient therapy.13 CHEST also recommends that the 

initial antithrombotic therapy for VTE be used for 3 months and only continued 

indefinitely for patients who are at a low to moderate risk for bleeding and who 

are being treated for their first unprovoked event. Once anticoagulants are 

stopped, aspirin can be used daily by patients with no contraindications.

Pulmonologists and intensivists play a key role in the management of 

thromboprophylaxis in acutely ill patients. Therefore, their knowledge and 

attitude surrounding the use of various therapies can significantly affect 

patient wellbeing and reduce VTE-related morbidity and mortality. In 

the present study, we will focus on pulmonologists’ and intensivists’ VTE 
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management practices and their attitudes toward traditional and novel 

thromboprophylaxis therapies. 

In this issue of CHEST Clinical Perspectives, CHEST is undertaking primary 

research with pulmonologists and intensivists to understand their approach 

to ordering thromboprophylaxis in acutely ill medical patients for the purpose 

of reducing risk of VTE. Specifically, this issue focuses on the extent to 

which management practice has evolved given the introduction of novel 

anticoagulants. The objectives of this research are to: 

 n Understand current practice related to ordering thromboprophylaxis, as well 

as the therapies used with acutely ill medical patients. 

 n Understand the attitudes toward thromboprophylaxis from a risk and benefit 

standpoint that underlie decision-making related to deployment of therapy. 

 n Assess therapeutic, clinical, and administrative factors that impact 

management choices and the adoption of novel anticoagulants. 

 n Assess familiarity with and influence of the MAGELLAN study. 

 n Identify differences in management based on practice tenure and setting 

(academic vs community-based).

CHEST conducted an online survey with a sample of 103 pulmonologists 

and intensivists randomly selected from the CHEST member database. 

Respondents were screened to ensure that they are in active clinical practice. 

Respondents were sent a link to the survey from CHEST, and data were 

collected during February 12 to 20, 2020. 

Descriptive statistics were used to assess distributions of the data across 

important demographic variables. Inferential statistics were used to assess 

differences in descriptive and behavioral measures, which were cross-tabulated 

by practice setting data. Depending on data type, a two-tailed independent 

samples t-test and a chi-square test were used to test for statistical 

significance (P < .1 considered statistically significant).

BACKGROUND 

AND PURPOSE

METHODOLOGY
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RESPONDENT 
PROFILE

Are you a ...
Which of the following best describes your primary hospital affiliation?Q:

The majority of the respondent base is composed of general pulmonologists 

(57%) and intensivists (38%). The respondent base was an  even mix of 

clinicians by practice setting and tenure (with a slight skew toward younger 

physicians practicing in academic environments). The vast majority reported 

seeing patients across a variety of hospital and office settings. 
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Self-reported role in managing risk of VTE 

The majority of respondents say they are either the clinician who is primarily 

responsible for setting therapeutic strategy for management of VTE risk in 

acutely ill medical patients (73%) or are making recommendations to that 

effect (19%). However, respondents who report setting the therapeutic 

strategy for their patients are more likely to be in academic centers and are 

less likely to be familiar with the MAGELLAN study. 

How many years has it been since you completed your pulmonary fellowship? In what settings do you see patients?
PLEASE CHECK ALL THAT APPLY.Q:

Thinking specifically about your acutely ill medical (nonsurgical) patient population, which of the following statements
best describes your role in managing the risk of venous thromboembolism (VTE)-related events?Q:
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Thinking of the last 20 acutely ill medical patients under your care, how many of those patients received
thromboprophylaxis during their inpatient stay? INSERT WHOLE NUMBER BETWEEN 0 AND 20.Q:

Frequency of order 

Frequency of ordering thromboprophylaxis is relatively high, with respondents 

reporting, on average, that they ordered thromboprophylaxis for 18. 2 out 

of their last 20 acutely ill medical patients. Respondents with longer practice 

tenure (11 years or longer) were more likely than their counterparts to order 

thromboprophylaxis. On average, thromboprophylaxis was ordered for 18 

out of the last 20 of these patients seen. No variation is observed by practice 

setting.
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Thinking about your acutely ill medical patients not admitted with a VTE diagnosis or need for anticoagulation for any
reason, what percentage developed DVT (provoked and unprovoked)?
What percent of your acutely ill medical patients developed a pulmonary embolism?

Q:

Experience with VTE-related events

Most respondents report comparatively lower frequency of VTE-related events: 

58% say that fewer than 5% of their patients experience provoked DVT; 82% 

say that fewer than 5% experience unprovoked DVT; and 68% say that 1% to 

2% of their patients experience pulmonary embolism.
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How frequently do you use the following thromboprophylaxis therapies with your acutely ill medical patients?Q:

Current reported deployment of therapies

Respondents say they are most likely to use mechanical/pneumatic therapy 

(but not necessarily used as sole method), followed by fractionated and 

unfractionated heparin. Reported use of novel anticoagulants, warfarin, and 

antiplatelet agents is much less frequent. Community-based pulmonologists 

report greater deployment of novel anticoagulants compared with their 

academic-based counterparts.

CHOICE OF 
THERAPIES AND 

TREATMENT 
PLANNING 
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Respondents who are familiar with the MAGELLAN study report more frequent 

use of novel anticoagulants.

Respondents who report using novel oral anticoagulants say they are most 

likely to use apixaban (63%), followed by rivaroxaban (33%). Interpret with 

caution- small base size. 

How frequently do you use the following thromboprophylaxis therapies with your acutely ill medical patients?

When using a novel oral anticoagulant for thromboprophylaxis in your acutely ill medical patients, which one do your prefer?

Q:

Q:
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IMPACT OF 
CLINICAL 

INDICATIONS AND 
RISK FACTORS ON 

DECISION MAKING 

Do you typically continue thromboprophylaxis after discharge or discontinue upon discharge?Q:

Post-discharge management practice 

Nearly all respondents (93%) indicate that they suspend thromboprophylaxis 

at discharge.

Significance of risk factors in pursuing thromboprophylaxis 

Select factors are highly significant in driving the decision to order 

thromboprophylaxis in acutely ill medical patients, namely history of VTE, 

history of malignancy, immobilization, and coagulation disorders. There is 

a variety of factors, however, that respondents are more divided on when it 

comes to triggering thromboprophylaxis, including taking oral contraceptives, 

acute and chronic respiratory failure, obesity, and heart failure. Community-

based providers and those with longer tenures in practice are more likely to 

order thromboprophylaxis in patients with heart failure and acute respiratory 

failure. 
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How significant are the following risk factors in driving your decision to pursue thromboprophylaxis?Q:
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What risks or concerns do you associate with the initiation and continuation of thromboprophylaxis for your acutely
ill medical patients? PLEASE CHECK ALL THAT APPLY.

Q:

Risks and concerns when considering thromboprophylaxis

While the primary risk that respondents consider when ordering 

thromboprophylaxis is bleeding (80%), a significant portion also mention other 

concerns, including ordering an unnecessary therapy for a low risk patient 

(57%), potential patient discomfort (41%), and local injection site reaction 

(30%).
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Rationale for not pursuing thromboprophylaxis in acutely ill medical 
patients. 

The most frequently cited rationale for not pursuing thromboprophylaxis in 

acutely ill medical patients is the assessment that they are low risk combined 

with early mobilization during their stay (83%). Other reiterate the potential 

for an unnecessary therapy with low risk patients (45%). Fall risk is mentioned 

by a smaller share of respondents (28%).

REVIEW OF  
PATIENT CASE 
THERAPEUTIC 

RECOMMENDATIONS 

To provide a window to clinical decision-making, respondents were presented 

with three patient cases (Patients A, B, and C) for review. Each patient faced 

unique circumstances; however, all could be classified as acutely ill medical 

patients. After reviewing a brief overview of their history and clinical indicators, 

respondents were asked the following questions: 

 n The degree of risk associated with pursuing thromboprophylaxis with the 

patient.  

 n Which therapy would they order for the patient and the rationale for not 

ordering thromboprophylaxis. 

 n Assessment as to whether or not the patient is a candidate for extended 

post-discharge prophylaxis.

What would be your rationale for NOT prescribing VTE prophylaxis in your hospitalized acutely ill medical patients?
PLEASE CHECK ALL THAT APPLY.

Q:
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Patient A is a 32-year-old previously healthy woman who is hospitalized in the ICU with influenza. Her course was complicated by acute 
respiratory failure requiring mechanical ventilation. She is now mildly sedated, and her oxygen requirements are decreasing. You are 
hopeful to extubate her in the next 1 to 2 days. Her platelets are 115K, and she has not had any bleeding complications during her 
hospital stay. She has maintained adequate urine output, and renal function is preserved. What degree of risk do you associate with 
pursuing thromboprophylaxis with this patient? 

Q:

Respondents are divided with regard to their assessment of the risk level 

associated with pursuing thromboprophylaxis with this patient. Half (47%) 

consider the risk high or elevated and half (48%) consider it low or minimal. 

All respondents indicate they would pursue thromboprophylaxis with the 

patient and virtually all indicate they would order heparin (63% fractionated 

and 32% unfractionated).

The vast majority of respondents (81%) do not consider Patient A to 

be a candidate for extended post-discharge prophylaxis. There is some 

differentiation of response by practice tenure, with respondents who have 

more than 11 years in practice post-fellowship being more likely to indicate 

that Patient A is a candidate for extended post-discharge prophylaxis (30% 

vs 12% among respondents with shorter tenure). Further, respondents who 

are familiar with the MAGELLAN study are more likely to view Patient A as a 

candidate for extended therapy.
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Respondents are much more likely to consider Patient B as high risk for 

thromboprophylaxis. As with Patient A, the therapy of choice is heparin (49% 

unfractionated, 45% fractionated).

While respondents are more likely to consider Patient B a candidate for extended 

post-discharge prophylaxis (40%), there is differentiation in this assessment when 

comparing academic (only 30% see Patient B as a candidate) and community-

based respondents (53% consider Patient B a candidate). Also, those who are 

familiar with MAGELLAN are also more likely to view Patient B as a candidate.

Patient B is 76-year-old man with a history of hypertension, chronic renal insufficiency with baseline creatinine of 1.5, and colon cancer 
that has been surgically resected 3 months ago. He presents to the ED with a right-lower-lobe pneumonia. He has noted significant 
shortness of breath and has not been very active for the last several days. His family notes he has been confused intermittently and has 
had difficulty with an unsteady gait over the last month. He was seen and assessed by pulmonary in the ED, and he is admitted to the 
medical step down unit for close monitoring. He is requiring high flow oxygen and intermittent bi-level noninvasive ventilation.  What 
degree of risk do you associate with pursuing thromboprophylaxis with this patient?

Q:
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Patient C is a 55-year-old woman with pulmonary arterial hypertension (PAH) receiving dual oral therapy who presented to the clinic 
with increased shortness of breath, swelling, and new onset ascites. She was directly admitted to the pulmonary service for diuresis 
and management. She was seen and assessed. An echocardiogram and CT pulmonary angiogram were ordered to further assess the 
cause of her worsening condition. Echocardiogram shows progressive pulmonary hypertension and worsening of right-sided heart 
dilation and dysfunction. Her CTPA did not reveal any evidence of pulmonary embolism. Lab results were notable for a creatinine 
value of 1.3, hemoglobin value of 9.8, and platelets of 82 K. She was then transferred to a higher level of care to pursue right-sided 
heart catheterization and possible IV pulmonary hypertension medication. She is alert. She is able to get up to a bedside commode 
with assistance but is not able to ambulate due to shortness of breath and lightheadedness. What degree of risk do you associate with 
pursuing thromboprophylaxis with this patient? 

Q:

The vast majority of respondents (77%) consider Patient C to be at high or 

elevated risk in pursuing thromboprophylaxis. While heparin is once again 

identified as the antithrombolytic agent most likely to be ordered, there 

is variation between academic and community-based providers. Academic 

providers are near unanimous in saying they would order heparin, while 

community-based providers are more likely to vary across therapies, including 

heparin, warfarin, and mechanical therapy.

More so than Patients A and B, respondents consider Patient C to be a 

candidate for extended post-discharge prophylaxis. Again, community-based 

providers and those with longer post- fellowship practice tenures are more 

likely to consider Patient C a candidate for post-discharge therapy.
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FACTORS 
INFLUENCING 

SHIFTS IN 
ANTI-VTE 

STRATEGY 

Reported changes in approach to thromboprophylaxis

As indicated in the table below, frequency of use of thromboprophylaxis 

therapies is largely unchanged compared to 5 to 10 years ago. Heparin 

remains the most frequently used agent (a decline is noted in the use of 

unfractionated heparin). Mechanical therapy remains commonplace, but 

reported frequency of use is lower. There does not appear to be a significant 

uptake in the use of novel anticoagulants.

Thinking back to 5 to 10 years ago, how frequently did you use the following thromboprophylaxis therapies with you
acutely ill medical patients?

Q:
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Why, if at all, has your frequency of use of specific thromboprophylactic therapies changed compared with 5 to 10
years ago? PLEASE CHECK ALL THAT APPLY.

Q:

Reasons for change in approach to thromboprophylaxis

While 26% of respondents say that their approach to thromboprophylaxis has 

not changed in the past 5 to 10 years, others report that a variety of factors 

related to changes in therapeutic agents and efficacy, hospital formularies, 

and cost effectiveness have played a role in the frequency with which they use 

different antithrombolytic agents.  Perceived increase in patient safety is cited 

most frequently (40%), followed by research demonstrating the effectiveness 

of new agents (39%), changes in hospital formulary (35%), availability of 

new agents (32%), and perceived cost effectiveness (30%). Respondents 

who are familiar with the MAGELLAN study are much more likely to cite the 

presence of new agents as their leading reason for changes in their approach 

to thromboprophylaxis.
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In terms of the factors that have the biggest impact on their current choice of 

antithrombolytic agents, respondents say that hospital formulary and hospital 

pharmacy recommendations have the biggest impact on their choice of agent. 

Cost and complexity of drug authorizations are less likely to be cited as issues 

impacting current choices.

To what extent do the following factors impact your current choices regarding thromboprophylaxis for your
acutely ill medical patients?Q:

Institutional VTE risk reduction actions

Respondents report that hospitals have taken a number of steps to raise 

awareness regarding thromboprophylaxis.  The vast majority of respondents 

(81%) say their institution has implemented standard guidelines for 

thromboprophylaxis. A variety of supporting activities are identified: check-

listing (routine assessment of need for thromboprophylaxis) is mentioned by 

73% of respondents, followed by electronic medical record alerts (63%), and 

diagnosis-specific order sets for thromboprophylaxis (48%). While educational 

interventions are mentioned less frequently, 47% say their institution has 

utilized computer-based educational programs; thromboprophylaxis is reported 

as a subject of CME/grand rounds by 20% of respondents.  

Institutional practices do not vary substantially in academic vs community-

based facilities; however, academic centers are much more likely to have 

implemented check-listing protocols.



21State of Practice: Management Practice for Thromboprophylaxis in Acutely Ill Medical Patients 

Which of the following things does your practice or institution do to reduce risk of VTE-related events among your
acutely ill medical patients? PLEASE CHECK ALL THAT APPLY.

The MAGELLAN Study is a clinical trial assessing the efficacy and safety of rivaroxaban administered for 35 days, as
compared with enoxaparin administered for 10 days and followed by placebo, in a heterogeneous population of
patients 40 years of age or older with reduced mobility and an acute medical illness requiring hospitalization. How
familiar are you with MAGELLAN?
To what extent do the findings of the MAGELLAN study influence your approach to reducing the risk of VTE-related
events in your acutely ill medical patients?

Q:

Q:

Only a third of respondents (34%) report any degree of familiarity with the 

MAGELLAN study assessing the efficacy and safety of rivaroxaban administered 

during and after discharge. Familiarity levels do not vary by site of care. While 

the base size is small, among those who are familiar with MAGELLAN, half 

(57%) say it has had a degree of influence on their approach to reducing the 

risk of VTE-related events in their acutely ill medical patients. 

FAMILIARITY 
AND IMPACT OF 
THE MAGELLAN 

STUDY 
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KEY 
TAKEAWAYS

DISCUSSION

 n Pulmonologists and intensivists play an important role in managing the risk 

of VTE-related events. 

 n The majority of pulmonologists and intensivists routinely ordered 

prophylaxis but were reluctant to recommend extended therapy in patient 

cases reviewed. 

 n Most surveyed pulmonologists and intensivists were not familiar with the 

MAGELLAN study, and this translated to an underutilization of novel oral 

anticoagulants. 

 n Pulmonologists and intensivists do not universally agree on the risk factors 

that warrant an order for thromboprophylaxis therapy.  

 n Academic and community-based institutions have implemented standard 

guidelines for thromboprophylaxis, but community-based practices have 

a lower frequency of utilization of routine assessment of the need for 

thromboprophylaxis. 

 n Advancing knowledge regarding novel oral anticoagulants, the benefits of 

extended thromboprophylaxis, and the need for routine risk assessment are 

important for reducing the risk of VTE-related events in acutely ill medical 

patients. 

Pulmonologists and intensivists play an important role in managing the 

risk of VTE-related events. In this study, most of the respondents routinely 

ordered thromboprophylaxis or strongly influenced decisions for managing 

VTE-related events. In keeping with CHEST recommendations for acutely 

ill hospitalized patients, the vast majority of surveyed practitioners ordered 

thromboprophylaxis for recent patients. While prophylaxis was not used in 

100% of the cases, this finding is encouraging. The ENDORSE trial published in 

2008 indicated that only approximately 40% of medically ill patients received 

VTE prophylaxis according to CHEST recommendations set at that time.14 If 

the current results can be extrapolated to the larger population, adherence to 

CHEST recommendations may be increasing. While the likelihood of utilizing 

prophylaxis was similar across practice settings, respondents with longer 

practice tenure were more likely to administer prophylaxis.  

Overall, the survey reflects a low utilization of novel anticoagulants. Survey 

respondents prefer to utilize traditional therapies, such as mechanical therapy 

and fractionated or unfractionated heparins. Although the first NOAC was 

approved for VTE prophylaxis in 2012, respondents report that the frequency 
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of use for NOACs is largely unchanged compared with 5 to 10 years ago. Here, 

practitioners are continuing to use therapies that they are most familiar with. 

Elsewhere, other published studies have reported increased use of NOACs 

throughout North America when treating VTE.15,16 Survey respondents cited 

bleeding risk as a contributing factor when considering thromboprophylaxis. 

A low utilization of NOACs may be influenced by the fact that FDA-approved 

reversal agents for NOACs have only become available within the last 5 years. 

A reversal agent for dabigatran became available in 2015, and reversal agents 

for rivaroxaban and apixaban (the two most utilized NOACs in this study) 

became available in 2018.17 It is also possible that a lack of knowledge on new 

clinical studies contributes to this clinical inertia, as only 34% of respondents 

were familiar with the MAGELLAN trial. Practitioners who were familiar with the 

trial were more likely to use NOACs. However, they were not the ones most 

likely to play deciding roles in thromboprophylaxis use. In this study, it is clear 

that knowledge translated to action. Therefore, an increase in post-hospital 

NOAC use could result from further educating health-care practitioners, and, 

especially, younger providers, regarding late-stage clinical trials highlighting 

the benefits of NOACs for the population at risk for post-discharge VTE.  

The majority of patient cases presented in this study indicated a benefit for 

extended anticoagulant therapy. Yet, the majority of the respondents would 

suspend therapy at discharge. Concerns about bleeding risk and lack of 

knowledge regarding the benefits of extended prophylaxis likely contribute 

to the reluctance to continue therapy after discharge.10  The majority of at-

risk patients are likely to develop VTEs within 3 months after discharge, and 

hospital stays are generally short.3,4 Therefore, education around the benefits 

of extended therapy is critical for lowering the incidence of VTE-related events. 

One barrier to the implementation of thromboprophylaxis guidelines 

is deciding whom to treat. Across the board, surveyed pulmonologists 

and intensivists agreed that certain factors, such as a history of VTEs or 

malignancy, immobilization, and coagulation disorders, warranted the use 

of thromboprophylaxis in acutely ill patients. However, respondents were 

divided on factors such as obesity and heart failure, use of oral contraceptives, 

and respiratory failure. In such cases, using a risk assessment model may 

be beneficial. Risk assessment models were not addressed in the current 

CHEST antithrombotic therapy guidelines, but the previous edition utilized 

scoring systems to help to identify at-risk patients who would benefit from 

thromboprophylaxis.11,12  For example, the Padua risk assessment model 
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stratifies patients according to nine baseline features, including age, obesity, 

and history of VTE.11 Patients receiving a higher score are considered to 

have a greater risk of developing VTEs and are recommended to receive 

thromboprophylaxis. More recently, the validated IMPROVE VTE risk score 

calculator has been combined with measurements of the biomarker, D-dimer, 

a fibrin degradation product that is indicative of thrombus formation and 

degradation.18 A combination of the risk score with D-dimer levels further 

improves the risk stratification of patients. With better methods for routinely 

assessing VTE risk, practitioners may be more confident in deciding when to 

administer post-hospital thromboprophylaxis. 

Since VTE was identified as a major public health concern in 2008, many 

institutions have been implementing VTE prevention protocols to standardize 

patient care. Effective VTE protocols are simple and incorporate education 

on best practice guidelines, assess barriers to implementing guidelines, and 

integrate actionable steps into clinical practice guidelines to ensure that at-risk 

patients receive prophylaxis.19 In this study, VTE prevention practices were 

similar in academic and community-based settings. Standard guidelines and 

diagnosis-specific order sets were implemented, and alerts were generated 

in the patient’s medical records. However, community-based settings 

reported less structured routine assessment of VTE risk in acutely ill patients. 

Routine VTE risk and bleeding risk assessments are the cornerstones of an 

effective VTE prevention protocol and the first step to ensuring that risk-

appropriate prophylaxis is administered that also takes into consideration 

patient comorbidities.19 While respondents from both community-based and 

academic settings report having some education on VTE prophylaxis via CME/

grand rounds, there is a clear need for education surrounding the importance 

and benefits of routine risk assessment. With appropriate risk assessment, 

VTE incidence and VTE-related financial burdens can also be reduced as 

each hospital-associated VTE event can result in an increased cost of over 

$10,000.19  

Pulmonologists and intensivists are key players in the management of VTE 

risk in acutely ill patients. Therefore, their knowledge around best practice 

guidelines and VTE risk factors will greatly affect the results of any VTE 

prevention programs. To shift VTE-management practices, there needs to be 

an increase in knowledge around novel oral anticoagulants, post-hospitalization 

anticoagulation, and institutional guidelines for implementing.
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EDUCATIONAL 
OPPORTUNITIES

REFERENCES

 n Education around the MAGELLAN study and other late-stage clinical trials 

highlighting the benefit of NOACs. 

 n Education around the best practices for thromboprophylaxis including the 

benefits of extended thromboprophylaxis. 

 n Education around the importance of routine assessment of the need for 

thromboprophylaxis.

1. Beckman MG, Hooper WC, Critchley SE, Ortel TL. Venous 

thromboembolism: a public health concern. Am J Prev Med. 2010;38(4 

Suppl):S495-501. 

2. Streiff MB, Brady JP, Grant AM, et al. CDC Grand Rounds: preventing 

hospital-associated venous thromboembolism. MMWR Morb Mortal Wkly Rep. 

2014;63(9):190-193. 

3. Edelsberg J, Hagiwara M, Taneja C, Oster G. Risk of venous 

thromboembolism among hospitalized medically ill patients. Am J Health Syst 

Pharm. 2006;63(20 Suppl 6):S16-22. 

4. Spencer FA, Lessard D, Emery C, Reed G, Goldberg RJ. Venous 

thromboembolism in the outpatient setting. Arch Intern Med. 

2007;167(14):1471-1475. 

5. Kahn SR, Morrison DR, Cohen JM, et al. Interventions for implementation 

of thromboprophylaxis in hospitalized medical and surgical patients at risk for 

venous thromboembolism. Cochrane Database Syst Rev. 2013(7):CD008201. 

6. Mackman N, Bergmeier W, Stouffer GA, Weitz JI. Therapeutic strategies for 

thrombosis: new targets and approaches. Nat Rev Drug Discov. 2020. 

7. Chai-Adisaksopha C, Crowther M, Isayama T, Lim W. The impact of 

bleeding complications in patients receiving target-specific oral anticoagulants: 

a systematic review and meta-analysis. Blood. 2014;124(15):2450-2458. 

8. van Es N, Coppens M, Schulman S, Middeldorp S, Buller HR. Direct 

oral anticoagulants compared with vitamin K antagonists for acute venous 

thromboembolism: evidence from phase 3 trials. Blood. 2014;124(12):1968-

1975. 

9. Vranckx P, Valgimigli M, Heidbuchel H. The Significance of Drug-Drug and 

Drug-Food Interactions of Oral Anticoagulation. Arrhythm Electrophysiol Rev. 

2018;7(1):55-61. 



26State of Practice: Management Practice for Thromboprophylaxis in Acutely Ill Medical Patients VOLUME 2, ISSUE 5

10. Cohen AT, Spiro TE, Buller HR, et al. Rivaroxaban for thromboprophylaxis 

in acutely ill medical patients. N Engl J Med. 2013;368(6):513-523. 

11. Kahn SR, Lim W, Dunn AS, et al. Prevention of VTE in nonsurgical patients: 

Antithrombotic Therapy and Prevention of Thrombosis, 9th ed: American 

College of Chest Physicians Evidence-Based Clinical Practice Guidelines. Chest. 

2012;141(2 Suppl):e195S-e226S. 

12. Kearon C, Akl EA, Ornelas J, et al. Antithrombotic Therapy for VTE Disease: 

CHEST Guideline and Expert Panel Report. Chest. 2016;149(2):315-352. 

13. Schunemann HJ, Cushman M, Burnett AE, et al. American Society of 

Hematology 2018 guidelines for management of venous thromboembolism: 

prophylaxis for hospitalized and nonhospitalized medical patients. Blood Adv. 

2018;2(22):3198-3225. 

14. Cohen AT, Tapson VF, Bergmann JF, et al. Venous thromboembolism 

risk and prophylaxis in the acute hospital care setting (ENDORSE study): a 

multinational cross-sectional study. Lancet. 2008;371(9610):387-394. 

15. Barnes GD, Lucas E, Alexander GC, Goldberger ZD. National Trends in 

Ambulatory Oral Anticoagulant Use. Am J Med. 2015;128(12):1300-1305 

e1302.

16. Nathan AS, Geng Z, Dayoub EJ, et al. Racial, Ethnic, and Socioeconomic 

Inequities in the Prescription of Direct Oral Anticoagulants in Patients 

With Venous Thromboembolism in the United States. Circ Cardiovasc Qual 

Outcomes. 2019;12(4):e005600. 

17. Shah SB, Pahade A, Chawla R. Novel reversal agents and laboratory 

evaluation for direct-acting oral anticoagulants (DOAC): An update. Indian J 

Anaesth. 2019;63(3):169-181. 

18. Gibson CM, Spyropoulos AC, Cohen AT, et al. The IMPROVEDD VTE Risk 

Score: Incorporation of D-Dimer into the IMPROVE Score to Improve Venous 

Thromboembolism Risk Stratification. TH Open. 2017;1(1):e56-e65. 

19. Maynard G. Preventing hospital-associated venous thromboembolism: a 

guide for effective quality improvement, 2nd ed. Rockville, MD: Agency for 

Healthcare Research and Quality; August 2016. AHRQ Publication No. 16-

0001-EF.



27State of Practice: Management Practice for Thromboprophylaxis in Acutely Ill Medical Patients 

CHEST is the global leader in advancing best patient outcomes through  

innovative chest medicine education, clinical research, and team-based care. 

This includes connecting health-care professionals to cutting-edge original 

research and a wide array of evidence-based guidelines through the journal 

CHEST, while also serving as a resource for clinicians through year-round 

meetings, live courses, books, white papers, and mobile apps delivering  

content in the areas of pulmonary, critical care, and sleep medicine.  

We’ve launched this series of CHEST Clinical Perspectives studies to cover 

compelling issues in chest medicine, on topics ranging from the use of  

biologics in treatment of patients with severe asthma, to the state of practice 

in tissue sampling and testing for NSCLC.  An expert panel of thought leaders 

from the Mayo Clinic, Baylor College of Medicine, Medical University of South 

Carolina, Walter Reed Army Medical Center, and Emory University helps to 

guide the content of each study and lends rich expertise and perspectives in 

interpreting the results.   

ABOUT  
CHEST CLINICAL 
PERSPECTIVES™

The American College of Chest Physicians (“CHEST”) and its officers, regents, executive committee members, members, related entities, employees, representatives, and other agents  
(collectively, “CHEST Parties”) are not responsible in any capacity for, do not warrant and expressly disclaim all liability for, any content whatsoever in any CHEST publication or other product 
(in any medium) and the use or reliance on any such content, all such responsibility being solely that of the authors or the advertisers, as the case may be. By way of example, without limiting 
the foregoing, this disclaimer of liability applies to the accuracy, completeness, effectiveness, quality, appearance, ideas, or products, as the case may be, of or resulting from any statements, 
references, articles, positions, claimed diagnosis, claimed possible treatments, services, or advertising, express or implied, contained in any CHEST publication or other product. Furthermore, 
the content should not be considered medical advice and is not intended to replace consultation with a qualified medical professional. Under no circumstances, including negligence, shall  
any CHEST Parties be liable for any DIRECT, INDIRECT, INCIDENTAL, SPECIAL or CONSEQUENTIAL DAMAGES, or LOST PROFITS that result from any of the foregoing, regardless of 
legal theory and whether or not claimant was advised of the possibility of such damages. The authors, editors, and publisher have exerted every effort to ensure that drug selection and dosage 
set forth in this text are in accordance with current recommendations and practice at the time of publication. However, in view of ongoing research, changes in government regulations, and 
the constant flow of information relating to drug therapy and drug reactions, the reader is urged to check the package insert for each drug for any change in indications and dosage and for 
added warnings and precautions. This is particularly important when the recommended agent is a new or an infrequently employed drug. Some drugs and medical devices presented in this 
publica-tion may have US Food and Drug Administration (FDA) clearance for limited use in restricted research settings. It is the responsibility of the health-care provider to ascertain the  
FDA status of each drug or device planned for use in his or her clinical practice. 

Copyright © 2020 by the American College of Chest Physicians® 

CHEST Clinical Perspectives™ is a trademark of the American College of Chest Physicians

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any means—electronic, mechanical, photocopied, recorded, 
otherwise—without the prior written permission of the copyright owner.



28State of Practice: Management Practice for Thromboprophylaxis in Acutely Ill Medical Patients VOLUME 2, ISSUE 5

Jean Elwing, MD, FCCP
University of Cincinnati Medical Center

Jean M. Elwing, MD, FCCP, completed her undergraduate and medical education 
at Saint Louis University. She remained at Saint Louis University and completed a 
combined residency in Internal Medicine and Pediatrics. She received her fellowship 
training in Pulmonary and Critical Care Medicine at the University of Cincinnati. In 
January 2007, she joined the faculty of the College of Medicine at the University of 
Cincinnati. She is currently a Professor of Medicine and the Director of the Pulmonary 
Hypertension Program in the Division of Pulmonary, Critical Care, and Sleep Medicine. 

Her clinical and research focus is pulmonary vascular disease and pulmonary hypertension. She is currently 
serving as the Chair of the CHEST Pulmonary Vascular NetWork.

Nancy Collop, MD, FCCP
Emory University

M. Patricia Rivera, MD, FCCP
University of North Carolina  
at Chapel Hill 

Lisa Moores,  
MD, FCCP
The Uniformed Services  
University of the Health  
Sciences

Gerard Silvestri, MD, MS, 
FCCP
Medical University of South 
Carolina

Victor Test, MD, FCCP
Texas Tech Health Sciences 
Center

Nicola Hanania, MD, MS, 
FCCP
Baylor College of Medicine

ADVISORY WORK GROUP

Clayton Cowl, MD, MS, FCCP
Mayo Clinic
Chair, CHEST Clinical  
Perspectives™


