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Abstract:
COVID-19-related critical and acute illness are associated with an increased risk of venous
thromboembolism (VTE). These evidence-based recommendations of the American Society of Hematology
(ASH) are intended to support patients, clinicians, and other healthcare professionals in decisions
about the use of anticoagulation for thromboprophylaxis in patients with COVID-19-related critical
illness, acute illness, and those being discharged from the hospital, who do not have suspected or
confirmed VTE. ASH formed a multidisciplinary panel, including three patient representatives, and
applied a conflicts of interest management policy to minimize potential bias. The Michael G.
DeGroote Cochrane Canada and MacGRADE Centres at McMaster University supported the guideline
development process, including performing systematic evidence reviews (up to June 2023). The panel
prioritized clinical questions and outcomes according to their importance for clinicians and
patients. The panel used the Grading of Recommendations Assessment, Development and Evaluation
(GRADE) approach to assess certainty of the evidence and make recommendations, which were subject
to public comment. This is an executive summary of three updated recommendations that have been
published which concludes the living phase of the guidelines. For critically ill patients with
COVID-19, the panel issued conditional recommendations in favor of (a) prophylactic-intensity over
therapeutic-intensity anticoagulation and (b) prophylactic-intensity over intermediate-intensity
anticoagulation. For acutely ill patients with COVID-19, conditional recommendations were made in
favor of (a) prophylactic-intensity over intermediate-intensity anticoagulation and (b)
therapeutic-intensity over prophylactic-intensity anticoagulation. The panel also issued a
conditional recommendation against the use of post-discharge extended pharmacologic
thromboprophylaxis. These three conditional recommendations were made based on low or very low
certainty in the evidence, underscoring the need for additional, high-quality randomized controlled
trials in patients with COVID-19-related illness.
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Abstract  

COVID-19-related critical and acute illness are associated with an increased risk of venous 

thromboembolism (VTE). These evidence-based recommendations of the American Society of 

Hematology (ASH) are intended to support patients, clinicians, and other healthcare professionals in 

decisions about the use of anticoagulation for thromboprophylaxis in patients with COVID-19-related 

critical illness, acute illness, and those being discharged from the hospital, who do not have suspected or 

confirmed VTE. ASH formed a multidisciplinary panel, including three patient representatives, and 

applied a conflicts of interest management policy to minimize potential bias. The Michael G. DeGroote 

Cochrane Canada and MacGRADE Centres at McMaster University supported the guideline development 

process, including performing systematic evidence reviews (up to June 2023). The panel prioritized 

clinical questions and outcomes according to their importance for clinicians and patients. The panel 

used the Grading of Recommendations Assessment, Development and Evaluation (GRADE) approach to 

assess certainty of the evidence and make recommendations, which were subject to public comment. 

This is an executive summary of three updated recommendations that have been published which 

concludes the living phase of the guidelines. For critically ill patients with COVID-19, the panel issued 

conditional recommendations in favor of (a) prophylactic-intensity over therapeutic-intensity 

anticoagulation and (b) prophylactic-intensity over intermediate-intensity anticoagulation. For acutely ill 

patients with COVID-19,  conditional recommendations were made in favor of (a) prophylactic-intensity 

over intermediate-intensity anticoagulation and (b) therapeutic-intensity over prophylactic-intensity 

anticoagulation. The panel also issued a conditional recommendation against the use of post-discharge 

extended pharmacologic thromboprophylaxis. These three conditional recommendations were made 

based on low or very low certainty in the evidence, underscoring the need for additional, high-quality 

randomized controlled trials in patients with COVID-19-related illness. 

Keywords 

COVID-19; anticoagulation; practice guidelines; hospital discharge; thromboprophylaxis   
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Summary of recommendations 

Background 

Venous thromboembolism is an important complication that occurs in acutely and critically ill patients 

with COVID-19 despite the use of standard thromboprophylaxis regimens.1 Thrombosis of the 

microvascular circulation may also contribute to other complications of COVID-19, including respiratory 

failure.2,3 Meanwhile, higher-intensity anticoagulation is associated with an increase in bleeding risk 

among hospitalized patients who have COVID-19.4 Therefore, there has been broad interest in 

establishing how anticoagulant regimens may improve clinical outcomes both during hospitalization and 

following hospital discharge. 

 These guidelines address the use of anticoagulation for thromboprophylaxis as follows: (1) higher 

intensity anticoagulation (intermediate- or therapeutic-intensity) compared to standard prophylactic-

intensity anticoagulation in critically ill patients with COVID-19, (2) higher intensity anticoagulation 

(intermediate- or therapeutic-intensity) compared to standard prophylactic-intensity anticoagulation in 

acutely ill patients with COVID-19, and (3) prophylactic-intensity anticoagulation compared to no 

anticoagulation in patients discharged after hospitalization for COVID-19. These guidelines are based on 

systematic reviews of evidence conducted under the direction of the Michael G. DeGroote Cochrane 

Canada and MacGRADE Centres at McMaster University with international collaborators. The panel 

followed best practice for guideline development recommended by the Institute of Medicine and the 

Guidelines International Network (GIN).5-7 The panel used the GRADE approach to assess the certainty of 

the evidence and formulate recommendations8-14. 

 

Recommendation 1a. The American Society of Hematology (ASH) guideline panel suggests 

using prophylactic-intensity over intermediate-intensity anticoagulation in patients with 

COVID-19-related critical illness who do not have suspected or confirmed venous 

thromboembolism (VTE) or another indication for anticoagulation (conditional 

recommendation based on low certainty in the evidence about effects ⨁⨁◯◯).  

Recommendation 1b. The ASH guideline panel suggests using prophylactic-intensity over 

therapeutic-intensity anticoagulation for patients with COVID-19-related critical illness who 
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do not have suspected or confirmed VTE or another indication for anticoagulation 

(conditional recommendation based on very low certainty in the evidence about effects ⨁

◯◯◯).  

Remarks:  

 Patients with COVID-19-related critical illness are defined as those suffering from an 

immediately life-threatening condition who would typically be admitted to an 

intensive care unit (ICU) due to COVID-19 infection. Examples include patients 

requiring hemodynamic support, ventilatory support, and renal replacement 

therapy. 

 An individualized assessment of the patient’s risk of thrombosis and bleeding is 

important when deciding on anticoagulation intensity. Risk assessment models 

(RAMs) to estimate thrombotic risk have been validated in hospitalized patients with 

COVID-19 (critically or non-critically ill), with modest prognostic performance. No 

RAMs for bleeding have been validated for patients with COVID-19. The panel 

acknowledges that higher-intensity anticoagulation may be preferred for patients 

judged to be at low bleeding risk and high thrombotic risk. 

 At present, there is no direct high-certainty evidence comparing different types of 

anticoagulants. The selection of a specific agent (e.g., low molecular weight heparin 

[LMWH], unfractionated heparin [UFH]) may be based on availability, resources 

required, familiarity, and the aim of minimizing the use of personal protective 

equipment or exposure to staff to COVID-19-infected patients as well as patient-

specific factors (e.g., renal function, history of heparin-induced thrombocytopenia, 

bleeding risk). LMWH and UFH were used in the identified studies and may be 

preferred because of a preponderance of evidence with these agents. There are no 

studies of intermediate- or therapeutic-intensity fondaparinux, argatroban, or 

bivalirudin in this population. 
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 These recommendations do not apply to patients who require anticoagulation to 

prevent thrombosis of extracorporeal circuits such as those on extracorporeal 

membrane oxygenation (ECMO) or continuous renal replacement therapy (CRRT). 

Recommendation 2a. The ASH guideline panel suggests using prophylactic-intensity over 

intermediate-intensity anticoagulation for patients with COVID-19-related acute illness who 

do not have suspected or confirmed VTE or another indication for anticoagulation 

(conditional recommendation based on very low certainty in the evidence about effects ⨁

◯◯◯).  

Recommendation 2b. The ASH guideline panel suggests using therapeutic-intensity over 

prophylactic-intensity anticoagulation for patients with COVID-19-related acute illness who 

do not have suspected or confirmed VTE or another indication for anticoagulation 

(conditional recommendation based on very low certainty in the evidence about effects ⨁

◯◯◯). 

Remarks:  

 Patients with COVID-19-related acute illness are defined as those with clinical 

features that would typically result in admission to an inpatient medical ward 

without requirement for intensive clinical support. Examples include patients with 

dyspnea or mild-to-moderate hypoxia. 

 An individualized assessment of the patient’s risk of thrombosis and bleeding is 

important when deciding on anticoagulation intensity. RAMs to estimate thrombotic 

risk have been validated in hospitalized patients with COVID-19 (critically or non-

critically ill), with modest prognostic performance. No RAMs for bleeding have been 

validated for patients with COVID-19. The panel acknowledges that lower-intensity 

anticoagulation may be preferred for patients judged to be at high bleeding risk and 

low risk of thrombosis. 

 At present, there is no direct high-certainty evidence comparing different types of 

anticoagulants in patients with COVID-19. LMWH or UFH may be preferred because 
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of a preponderance of evidence with these agents. There are no studies of 

therapeutic-intensity fondaparinux, argatroban, or bivalirudin in this population. 

Recommendation 3. The ASH guideline panel suggests against using post-discharge 

outpatient anticoagulant thromboprophylaxis in patients with COVID-19 who are being 

discharged from hospital and who do not have suspected or confirmed VTE or another 

indication for anticoagulation (conditional recommendation based on very low certainty in 

the evidence about effects ⨁◯◯◯).  

Remarks:  

 An individualized assessment of the patient’s risk of thrombosis and bleeding and 

shared decision-making are important when deciding on whether to use post-

discharge thromboprophylaxis.  

 The panel acknowledged that post-discharge thromboprophylaxis may be 

reasonable in patients judged to be at high thrombotic risk and low bleeding risk. 

Values and preferences  

Please refer to the full recommendation reports below and the online Evidence-to-Decision frameworks 

for considerations regarding values and preferences. 

 

Explanations and other considerations 

Please refer to the full recommendation reports below and the online Evidence-to-Decision frameworks 

for explanations and other considerations. 

 

Interpretation of strong and conditional recommendations  

The strength of a recommendation is expressed as either strong (“the guideline panel recommends...”), 

or conditional (“the guideline panel suggests…”) and has the following interpretation15: 
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Strong recommendation 

 For patients: Most individuals in this situation would want the recommended course of action, and 

only a small proportion would not. 

 For clinicians: Most individuals should follow the recommended course of action. Formal decision 

aids are not likely to be needed to help individual patients make decisions consistent with their 

values and preferences. 

 For policy makers: The recommendation can be adopted as policy in most situations. Adherence to 

this recommendation according to the guideline could be used as a quality criterion or performance 

indicator. 

 For researchers: The recommendation is supported by credible research or other convincing 

judgments that make additional research unlikely to alter the recommendation. On occasion, a 

strong recommendation is based on low or very low certainty in the evidence. In such instances, 

further research may provide important information that alters the recommendations. 

 

Conditional recommendation 

 For patients: The majority of individuals in this situation would want the suggested course of action, 

but many would not. Decision aids may be useful in helping patients to make decisions consistent 

with their individual risks, values, and preferences. 

 For clinicians: Recognize that different choices will be appropriate for individual patients and that 

you must help each patient arrive at a management decision consistent with their values and 

preferences. Decision aids may be useful in helping individuals to make decisions consistent with 

their individual risks, values, and preferences. 

 For policy makers: Policy-making will require substantial debate and involvement of various 

stakeholders. Performance measures about the suggested course of action should focus on whether 

an appropriate decision-making process is duly documented. 

 For researchers: This recommendation is likely to be strengthened (for future updates or 

adaptation) by additional research. An evaluation of the conditions and criteria (and the related 

judgments, research evidence, and additional considerations) that determined the conditional 

(rather than strong) recommendation will help identify possible research gaps.  
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Introduction 

Aims and specific objectives of these guidelines 

The ASH guidelines on thromboprophylaxis in patients with COVID-19 were created as living guidelines 

that were updated through living systematic reviews, as new evidence emerged throughout the course 

of the global pandemic. More background on this methodology and approach can be found in the 

original ASH guideline on thromboprophylaxis in patients with COVID-19.15 

Using living guideline methods, these recommendations were initially published individually as new 

evidence was published. The first guideline (Recommendations 1 and 2, regarding critically ill and 

acutely ill patients with COVID-19) was published in February 2021. There have been four subsequent 

updates including the addition of Recommendation 3 regarding post-discharge thromboprophylaxis16-19.   

The present manuscript is an executive summary of all updated ASH guideline panel recommendations 

(summarized in Table 1) representing the conclusion of the living guideline phase. All recommendations 

and updates to these living guidelines are also accessible at the ASH COVID-19 anticoagulation 

webpage20. 

Description of the health problem  

The COVID-19 pandemic has had a significant public health impact with substantial global morbidity and 

mortality.21 Patients who develop COVID-19-related acute or critical illness may develop 

hypercoagulability, thrombosis, and coagulopathy which is marked by elevated fibrinogen, D-dimer 

concentrations, and inflammatory markers.22,23 Vascular endothelial dysfunction (endotheliopathy) may 

also occur which can contribute to systemic hypercoagulability and microvascular thrombosis.24  

Thrombosis is an important complication of patients hospitalized with COVID-19-related acute or critical 

illness. Early cohort studies in predominantly unvaccinated patients reported VTE in 7.9% and 22.7% of 

patients in these clinical contexts, respectively despite the use of standard pharmacological 

thromboprophylaxis.1  

Additionally, based on the high observed incidence of VTE during hospitalization for COVID-19, there is 

concern that COVID-19 patients may have a higher risk of VTE after discharge than non-COVID-19 
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patients. However, estimates of post-discharge VTE in COVID-19 patients generally range from 0.5% to 

1.5%, comparable to the incidence of VTE after hospitalization for non-COVID-19 illnesses. 25-27  

Nevertheless, there has been ongoing interest in establishing whether extended thromboprophylaxis is 

beneficial in these patients. There are no risk assessment models (RAMs) that have been specifically 

derived and prospectively validated in COVID-19 patients, although non-COVID RAMs such as IMPROVE-

DD have been externally validated in retrospective cohorts of hospitalized COVID-19 patients, and the 

COVID-TE score was derived specifically in COVID-19 patients with concomitant malignancy.28-30 

The present manuscript is an executive summary encompassing three updated recommendations on the 

use of anticoagulant therapy for patients admitted with COVID-19-related critical illness, acute illness, 

and patients discharged from hospital that concludes the living phase of the guidelines.  

 

Description of the target populations 

The target populations in this guideline include patients with COVID-19 with critical illness, acute illness, 

and those discharged from acute care hospitals. These groups are described in Table 2. 

Methods  

This updated executive summary includes three recommendations which were developed as part of 

ASH’s living guidelines effort regarding the use of anticoagulant thromboprophylaxis in hospitalized 

patients with COVID-19. These recommendations have been previously published separately as stand-

alone recommendations or updates.16–19 The living phase (i.e., continuous review and updating) is 

concluded. Going forward, ASH will maintain these guidelines through regular review and scheduled 

revision.. For all recommendations, we followed the same methods as reported in publications to date, 

and important methodological aspects and updates are highlighted below. 

The initial and updated recommendations were created as follows: 

Recommendation Population Anticoagulation 

intensities being 

compared 

First version* Update* Update for 

Executive 

Summary* 
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1a Critically ill 

COVID-19 

patients 

Prophylactic vs 

Intermediate 

Oct-2020 Jun-2021 Apr-2024 

1b Critically ill 

COVID-19 

patients 

Prophylactic vs 

Therapeutic 

Oct-2020 Apr-2022 Apr-2024 

2a Acutely ill 

COVID-19 

patients 

Prophylactic vs 

Intermediate 

Oct-2020 Jul-2022# Apr-2024 

2b Acutely ill 

COVID-19 

patients 

Prophylactic vs 

Therapeutic 

Oct-2020 Mar-2022 Apr-2024 

3 COVID-19 

patients being 

discharged 

Prophylactic vs 

none 

Aug-2021 Aug-2022 Apr-2024 

* Dates on which the recommendations were approved by the ASH Guideline Oversight Subcommittee 

and the ASH Committee on Quality.  

# Date when public commenting was closed on the ASH website. 

 

This executive summary includes final versions of all recommendations as approved by the ASH 

Guideline Oversight Subcommittee and the ASH Committee on Quality in April 2024. For the executive 

summary we have applied the following important aspects: 

 Guideline funding and management of conflicts of interest: Supplement 1 provides updated 

“Participant Information Forms” for all panel members, detailing financial and non-financial 

interests, as well as the ASH conflict of interest policies agreed to by each individual. 

Supplement 2 provides the updated complete Participant Information Forms of researchers on 

the systematic review team who contributed to these guidelines. 
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 Evidence review and development of recommendation: New EtD frameworks were created for all 

recommendations including new evidence and considerations. The systematic review to identify 

comparative anticoagulation studies for the entire guideline was updated until June 2023. 

During the project, the initial guideline’s literature search strategy (Supplement 3) was modified 

to add search terms for antiplatelet agents for the guideline question on post-discharge 

anticoagulation, and the protocol (Supplement 4) was modified to focus on inclusion of only 

randomized controlled trials. The systematic review to identify baseline risk studies for 

important outcomes for all guideline questions was updated until June 2023 and the methods 

remained the same throughout the project (search strategy and protocol previously published15) 

 Criteria to update living systematic reviews and recommendations: Due to the rapid emergence 

of a wealth of research studies related to this topic, the systematic reviews were periodically 

updated and recommendations were reconsidered if new evidence could potentially lead to 

important changes in baseline risk estimates, intervention effect estimates, certainty of the 

evidence, or to ensure face validity especially to include important trials. 

 Decision thresholds: To support judgements about whether the magnitude of an effect estimate 

was trivial, small, moderate, or large, as well as for determining imprecision of effect estimates, 

we used decision thresholds for all outcomes considered in the final reported recommendations 

in the executive summary. Thresholds were calculated using the outcome-specific utility value 

and results from a decision threshold survey that included the members of the panel. The 

decision threshold values that were used for each recommendation are reported in the 

footnotes of the online Evidence Profiles. 

 Document review: Draft recommendations were reviewed by all members of the panel, and 

made available online from December 1, 2023, to December 22, 2023 for external review by 

stakeholders including allied organizations, other medical professionals, patients, and the public. 

One individual submitted a response that did not require changes to the recommendations. In 

April 2024, the ASH Guideline Oversight Subcommittee and the ASH Committee on Quality 

approved that the defined guideline development process was followed, and in May 2024, the 

officers of the ASH Executive Committee approved submission of the executive summary 

manuscript for publication under the imprimatur of ASH.  

For more information on how these guidelines should be used by patients, clinicians, policy makers, and 

researchers, we refer readers to the description in the initial guideline publication from February 2021,15 

as well as the user guide to ASH clinical practice guidelines.31 
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Recommendations 

Patients with COVID-19 related critical illness 

Question: Should direct oral anticoagulants, low molecular weight heparin, 

unfractionated heparin, fondaparinux, argatroban, or bivalirudin at intermediate-

intensity or therapeutic-intensity vs prophylactic-intensity be used for patients with 

COVID-19 related critical illness who do not have suspected or confirmed VTE or another 

indication for anticoagulation? 

Recommendation 1a. The American Society of Hematology (ASH) guideline panel suggests 

using prophylactic-intensity over intermediate-intensity anticoagulation in patients with 

COVID-19-related critical illness who do not have suspected or confirmed venous 

thromboembolism (VTE) or another indication for anticoagulation (conditional 

recommendation based on low certainty in the evidence about effects ⨁⨁◯◯).  

Recommendation 1b. The ASH guideline panel suggests using prophylactic-intensity over 

therapeutic-intensity anticoagulation for patients with COVID-19-related critical illness who 

do not have suspected or confirmed VTE or another indication for anticoagulation 

(conditional recommendation based on very low certainty in the evidence about effects ⨁

◯◯◯).  

Remarks:  

 Patients with COVID-19-related critical illness are defined as those suffering from an 

immediately life-threatening condition due to COVID-19 infection who would 

typically be admitted to an intensive care unit (ICU). Examples include patients 

requiring hemodynamic support, ventilatory support, and renal replacement 

therapy.  
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 An individualized assessment of the patient’s risk of thrombosis and bleeding is 

important when deciding on anticoagulation intensity. Risk assessment models 

(RAMs) to estimate thrombotic risk have been validated in hospitalized patients with 

COVID-19 (critically or non-critically ill), with modest prognostic performance. No 

RAMs for bleeding have been validated for patients with COVID-19. The panel 

acknowledges that higher-intensity anticoagulation may be preferred for patients 

judged to be at low bleeding risk and high thrombotic risk. 

 At present, there is no direct high-certainty evidence comparing different types of 

anticoagulants. The selection of a specific agent (e.g., low molecular weight heparin 

[LMWH], unfractionated heparin [UFH]) may be based on availability, resources 

required, familiarity, and the aim of minimizing the use of personal protective 

equipment or exposure to staff to COVID-19-infected patients as well as patient-

specific factors (e.g., renal function, history of heparin-induced thrombocytopenia, 

bleeding risk). LMWH and UFH were used in the identified studies. LMWH or UFH 

may be preferred because of a preponderance of evidence with these agents. There 

are no studies of intermediate- or therapeutic-intensity fondaparinux, argatroban, or 

bivalirudin in this population. 

 These recommendations do not apply to patients who require anticoagulation to 

prevent thrombosis of extracorporeal circuits such as those on extracorporeal 

membrane oxygenation (ECMO) or continuous renal replacement therapy (CRRT). 

 

Summary of the evidence 

The now-expired, first iteration of Recommendation 1 published in February 2021 compared 

therapeutic-intensity or intermediate-intensity with prophylactic-intensity anticoagulation in patients 

with COVID-19 related critical illness. However, with the publication of new evidence this 

recommendation was split into two recommendations comparing intermediate-intensity versus 

prophylactic-intensity anticoagulation (Recommendation 1a, first published in October 2021) and a 
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separate recommendation comparing therapeutic-intensity versus prophylactic-intensity 

anticoagulation (Recommendation 1b, first published in September 2022). 

 

Recommendation 1a 

The EtD framework for Recommendation 1a was updated as of November 2023. Three randomized 

controlled trials were identified that provided evidence related to this question regarding the effects of 

intermediate-intensity compared with prophylactic-intensity anticoagulation on multiple critical 

outcomes among all-cause mortality, pulmonary embolism (PE) deep venous thrombosis (DVT), ischemic 

stroke, major bleeding, intracranial hemorrhage (ICH), multiple organ failure, ST-elevation myocardial 

infarction (STEMI), limb amputation, IMV, length of hospital admission and length of ICU admission.32-34 

Two of the trial groups provided unpublished data on request for selected outcomes. The overall 

certainty of the evidence of effects was very low. Depending on the outcome, this was primarily due to 

extremely serious imprecision and/or serious risk of bias (see Evidence Profile and EtD framework online 

at: https://guidelines.ash.gradepro.org/profile/bIz3F6oWNWs).  

Based on the panel’s thresholds for effect sizes, intermediate-intensity anticoagulation may reduce all-

cause mortality (OR: 0.92, 95% CI: 0.62 to 1.37; corresponding to 16 fewer [from 85 fewer to 67 more] 

deaths per 1,000 patients), and may reduce PE (OR: 0.55, 95% CI: 0.12 to 2.62; corresponding to 34 

fewer [from 68 fewer to 103 more] PEs per 1,000 patients), but the evidence was very uncertain. 

Intermediate-intensity anticoagulation likely results in little to no effect on length of hospital admission 

(mean difference: 0.39 days fewer [from 1.82 days fewer to 1.04 days more]), and may not reduce 

length of ICU admission (mean difference: 0.09 days fewer [from 1.83 days fewer to 1.65 days more]). 

Intermediate-intensity anticoagulation may have little to no effect on DVT (OR: 0.93, 95% CI: 0.23 to 

3.80; corresponding to 3 fewer [from 31 fewer to 99 more] DVTs per 1,000 patients), but the evidence 

was very uncertain. In terms of potential harms, intermediate-intensity anticoagulation may result in 

little to no difference in major bleeding (OR: 1.50, 95% CI: 0.63 to 3.58; corresponding to 16 more [from 

12 fewer to 78 more] major bleeding events per 1,000 patients), but the evidence was very uncertain. 

Intermediate-intensity anticoagulation may have little to no effect on all other critical outcomes, but the 

evidence was very uncertain. No effects could be determined for multiple organ failure and limb 

amputation. 
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Recommendation 1b 

The EtD framework for Recommendation 1b was last updated as of September 2023. Seven randomized 

controlled trials were identified that provided evidence related to this question regarding the effects of 

therapeutic-intensity compared with prophylactic-intensity anticoagulation on the same multiple critical 

outcomes.33,35-40 Unpublished data were provided on request for selected outcomes by two trial groups. 

The overall certainty of the evidence of effects was very low. Depending on the outcome, this was 

primarily due to very serious imprecision, serious risk of bias and/or serious indirectness (see Evidence 

Profile and EtD framework online at: https://guidelines.ash.gradepro.org/profile/lHYtm7MSFLE).  

Based on the panel’s thresholds for effect sizes, therapeutic-intensity anticoagulation may reduce all-

cause mortality (OR: 0.90, 95% CI: 0.70 to 1.17; corresponding to 21 fewer [from 66 fewer to 33 more] 

deaths per 1,000 patients), PE (OR: 0.40, 95% CI: 0.26 to 0.61; corresponding to 45 fewer [from 56 fewer 

to 29 fewer] PEs per 1,000 patients), and invasive mechanical ventilation (OR: 0.82, 95% CI: 0.57 to 1.20; 

corresponding to 33 fewer [from 84 fewer to 34 more] IMV per 1,000 patients), but the evidence was 

very uncertain. Therapeutic-intensity anticoagulation may result in little to no difference in ischemic 

stroke (OR: 0.75, 95% CI: 0.32 to 1.77; corresponding to 5 fewer [from 14 fewer to 15 more] ischemic 

strokes per 1,000 patients) and STEMI (OR: 0.83, 95% CI: 0.33 to 2.10; corresponding to 2 fewer [from 6 

fewer to 10 more] STEMI per 1,000 patients). Therapeutic-intensity anticoagulation may have little to no 

effect on DVT (OR: 0.73, 95% CI: 0.42 to 1.24; corresponding to 11 fewer [from 23 fewer to 9 more] DVTs 

per 1,000 patients), but the evidence was very uncertain. In terms of potential harms, therapeutic-

intensity anticoagulation may increase major bleeding (OR: 1.78, 95% CI: 1.00 to 3.18; corresponding to 

25 more [from 0 to 67 more] major bleedings per 1,000 patients), may result in little to no difference in 

length of hospital admission (mean difference: 1.32 days more [from 0.02 days more to 2.61 days 

more]), but the evidence for the latter was very uncertain. Therapeutic-intensity anticoagulation may 

have little to no effect on all other critical outcomes, but the evidence was very uncertain. No effects 

could be determined for ICH.  

 

Conclusions for this recommendation 

Regarding intermediate-intensity anticoagulation, although the panel judged the overall certainty of 

evidence to be very low for both desirable and undesirable effects, the panel judged that the trivial-to-

small benefits do not outweigh the trivial harms of intermediate-intensity anticoagulation. Regarding 
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therapeutic-intensity anticoagulation, although the panel judged the overall certainty of evidence to be 

very low for both desirable and undesirable effects, the panel judged that the small-to-moderate harms 

would outweigh the small benefits of therapeutic-intensity anticoagulation. Other factors considered in 

the EtD framework did not importantly affect this assessment for the recommendations. The panel 

therefore suggested prophylactic-intensity rather than intermediate-intensity and therapeutic-intensity 

anticoagulation in patients with COVID-19-related critical illness, as utilized in critically ill non-COVID-19 

patients.41-45 This guideline did not address the use of therapeutic- versus intermediate-intensity 

anticoagulation in patients with COVID-19 related critical illness as this PICO question was not prioritized 

by the panel. 

The panel noted for both Recommendations 1a and 1b that an individualized decision is important for 

each patient based on an assessment of thrombosis and bleeding risk. Dose adjustment of prophylactic-

intensity anticoagulation for extremes of body weight or renal impairment may also be considered.46-50 

This recommendation does not apply to thrombotic complications related to extracorporeal circuits. 

While high rates of circuit-related thrombosis during extracorporeal membrane oxygenation (ECMO) 

and continuous renal replacement therapy (CRRT) have been reported in patients with COVID-19, this 

outcome was not prioritized as critical for this question.51 

 

Patients with COVID-19 related acute illness 

Question: Should direct oral anticoagulants, low molecular weight heparin, 

unfractionated heparin, fondaparinux, argatroban, or bivalirudin at intermediate-

intensity or therapeutic-intensity vs prophylactic-intensity be used in patients with 

COVID-19-related acute illness who do not have suspected or confirmed VTE or another 

indication for anticoagulation? 

Recommendation 2a. The ASH guideline panel suggests using prophylactic-intensity over 

intermediate-intensity anticoagulation for patients with COVID-19-related acute illness who 

do not have suspected or confirmed VTE or another indication for anticoagulation 
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(conditional recommendation based on very low certainty in the evidence about effects ⨁

◯◯◯).  

Recommendation 2b. The ASH guideline panel suggests using therapeutic-intensity over 

prophylactic-intensity anticoagulation for patients with COVID-19-related acute illness who 

do not have suspected or confirmed VTE or another indication for anticoagulation 

(conditional recommendation based on very low certainty in the evidence about effects ⨁

◯◯◯). 

Remarks:  

 Patients with COVID-19-related acute illness are defined as those with clinical 

features that would typically result in admission to an inpatient medical ward 

without requirement for intensive clinical support. Examples include patients with 

dyspnea or mild-to-moderate hypoxia. 

 An individualized assessment of the patient’s risk of thrombosis and bleeding is 

important when deciding on anticoagulation intensity. RAMs to estimate thrombotic 

risk have been validated in hospitalized patients with COVID-19 (critically or non-

critically ill), with modest prognostic performance. No RAMs for bleeding have been 

validated for patients with COVID-19. The panel acknowledges that lower-intensity 

anticoagulation may be preferred for patients judged to be at high bleeding risk and 

low risk of thrombosis. 

 At present, there is no direct high-certainty evidence comparing different types of 

anticoagulants in patients with COVID-19. LMWH or UFH may be preferred because 

of a preponderance of evidence with these agents. There are no studies of 

therapeutic-intensity fondaparinux, argatroban, or bivalirudin in this population. 
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Summary of the evidence 

The now-expired, first iteration of Recommendation 2 published in February 2021 compared 

therapeutic-intensity or intermediate-intensity with prophylactic-intensity anticoagulation in patients 

with COVID-19 related acute illness. However, with the publication of new evidence this 

recommendation was split into two recommendations comparing intermediate-intensity versus 

prophylactic-intensity anticoagulation (Recommendation 2a) and a separate recommendation 

comparing therapeutic-intensity versus prophylactic-intensity anticoagulation (Recommendation 2b, 

first published in September 2022). 

Recommendation 2a 

The EtD framework for Recommendation 2a was updated as of November 2023. Three randomized 

controlled trials were identified that provided evidence related to this question regarding the effects of 

intermediate-intensity compared with prophylactic-intensity anticoagulation on multiple critical 

outcomes among all-cause mortality, PE, DVT, ischemic stroke, major bleeding, ICH, multiple organ 

failure, STEMI, limb amputation, IMV, and ICU admission.32,52,53 One of the trial groups provided 

unpublished data on request for selected outcomes. The overall certainty of the evidence of effects was 

very low. This was primarily due to extremely serious imprecision and for some outcomes risk of bias 

(see Evidence Profile and EtD framework online at: 

https://guidelines.ash.gradepro.org/profile/cZ63B6hzUMI). 

Based on the panel’s thresholds for effect size, intermediate-intensity anticoagulation may increase all-

cause mortality (OR: 1.49, 95% CI: 0.82 to 2.72; corresponding to 41 more [from 16 fewer to 129 more] 

deaths per 1,000 patients) and multiple organ failure (OR: 1.53, 95% CI: 0.25 to 9.40; corresponding to 

24 more [from 36 fewer to 277 more] deaths per 1,000 patients) but the evidence is very uncertain. 

Intermediate-intensity anticoagulation may have little to no effect on all other critical outcomes, 

including major bleeding, but the evidence was very uncertain. No effects could be determined for DVT, 

ICH, and limb amputation. 

 

Recommendation 2b 

The EtD framework for Recommendation 2b was updated as of September 2023. Nine randomized 

controlled trials were identified that provided evidence related to this question regarding the effects of 
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therapeutic-intensity compared with prophylactic-intensity anticoagulation on the same multiple critical 

outcomes.35,52,54-60 Three of the trial groups provided unpublished data on request for selected 

outcomes. The overall certainty of the evidence of effects was low. This was primarily due to imprecision 

and risk of bias (see Evidence Profile and EtD framework online at: 

https://guidelines.ash.gradepro.org/profile/noIMdHDZo6Y). 

Based on the panel’s thresholds for effect sizes, therapeutic-intensity anticoagulation may reduce all-

cause mortality (OR: 0.80, 95% CI: 0.55 to 1.16; corresponding to 26 fewer [from 41 fewer to 16 more] 

deaths per 1,000 patients) and probably results in little difference (low absolute risk reduction) in PE (OR: 

0.53, 95% CI: 0.33 to 0.83; corresponding to 12 fewer [from 17 fewer to 4 fewer] PEs per 1,000 patients), 

DVT (OR: 0.58, 95% CI: 0.30 to 1.08; corresponding to 3 fewer [from 6 fewer to 1 more] DVTs per 1,000 

patients), and IMV (OR: 0.76, 95% CI: 0.59 to 0.96; corresponding to 15 fewer [from 26 fewer to 3 fewer] 

IMV per 1,000 patients). Therapeutic-intensity anticoagulation may not reduce ICU hospitalization and 

STEMI and may have little to no effect on ischemic stroke, multiple organ failure, and limb amputation, 

but the evidence was very uncertain. 

In terms of potential harms, therapeutic-intensity anticoagulation probably results in little difference in 

major bleeding (OR: 1.92, 95% CI: 1.10 to 3.36; corresponding to 1 more [from 12 more to 29 more] 

major bleedings per 1,000 patients) and may have little to no effect on ICH (OR: 2.12, 95% CI: 0.22 to 

20.37; corresponding to 1 more [from 1 fewer to 19 more] ICH per 1,000 patients), although the 

evidence was very uncertain for the latter.  

Conclusions for this recommendation  

Regarding Recommendation 2a, the panel judged that the balance of effects probably favors the 

comparison (prophylactic-intensity anticoagulation) based on the trivial desirable effects, trivial 

undesirable effects, possibly important uncertainty or variability in how much people value the 

outcomes, and the overall very low certainty of the available data. Other factors considered in the EtD 

framework did not importantly affect this assessment for the recommendations. 

Regarding Recommendation 2b, the panel judged that the balance of effects probably favors the 

intervention (therapeutic-intensity anticoagulation) based on the small desirable effects, owing to 

additive trivial effects on multiple independent outcomes, trivial undesirable effects, possibly important 

uncertainty or variability in how much people value the outcomes, and the overall low certainty of the 
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available data. Other factors considered in the EtD framework did not importantly affect this assessment 

for the recommendations. 

The panel noted for both Recommendations 2a and 2b that an individualized decision is important for 

each patient based on an assessment of thrombosis and bleeding risk. Dose adjustment of prophylactic-

intensity anticoagulation for extremes of body weight or renal impairment may also be considered.46-50 

This guideline did not address the use of therapeutic- versus intermediate-intensity anticoagulation in 

patients with COVID-19 related acute illness as this PICO question was not prioritized by the panel. 

 

Patients being discharged from hospital after COVID-19 

Question: Should prophylactic-intensity direct oral anticoagulants, low molecular weight 

heparin, unfractionated heparin, or fondaparinux vs. no anticoagulation be used for 

post-discharge outpatient thromboprophylaxis in patients with COVID-19 who are being 

discharged from the hospital and who do not have suspected or confirmed VTE or 

another indication for anticoagulation? 

Recommendation 3. The ASH guideline panel suggests against using post-discharge 

outpatient anticoagulant thromboprophylaxis in patients with COVID-19 who are being 

discharged from the hospital and who do not have suspected or confirmed VTE or another 

indication for anticoagulation (conditional recommendation based on very low certainty in 

the evidence about effects ⨁◯◯◯).  

Remarks:  

 An individualized assessment of the patient’s risk of thrombosis and bleeding and 

shared decision-making are important when deciding on whether to use post-

discharge thromboprophylaxis.  

 The panel acknowledged that post-discharge thromboprophylaxis may be 

reasonable in patients judged to be at high thrombotic risk and low bleeding risk. 
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Summary of the evidence 

The now-expired, first iteration of Recommendation 3 published in January 2022 compared post-

discharge outpatient prophylactic-intensity anticoagulation with no anticoagulation in patients being 

discharged following hospital for COVID-19 related illness. 

The EtD framework for Recommendation 3 was updated as of June 2023. Two randomized controlled 

trials were identified that provided evidence related to this question regarding the effects of post-

discharge outpatient prophylactic-intensity anticoagulation compared with no anticoagulation on 

multiple critical outcomes among all-cause mortality, pulmonary embolism (PE) deep venous thrombosis 

(DVT), ischemic stroke, major bleeding, STEM, and readmission.61,62 One of the trial groups provided 

unpublished data on request for selected outcomes. The overall certainty of the evidence of effects was 

low. This was primarily due to extremely serious imprecision and for some outcomes risk of bias (see 

Evidence Profile and EtD framework online at: https://guidelines.ash.gradepro.org/profile/hzJoT4NBkkk). 

Based on the panel’s thresholds for effect sizes, post-discharge outpatient prophylactic-intensity 

anticoagulation probably results in little to no difference for DVT (OR: 0.51, 95% CI: 0.08 to 3.29; 

corresponding to 1 fewer [from 3 fewer to 7 more] DVTs per 1,000 patients), and may result in little to 

no difference for all-cause mortality (OR: 0.84, 95% CI: 0.37 to 1.89; corresponding to 3 fewer [12 fewer 

to 16 more] deaths per 1,000 patients), PE (OR: 0.66, 95% CI: 0.08 to 5.44; corresponding to 2 fewer [6 

fewer to 30 more] PEs per 1,000 patients), STEMI (OR: 0.14, 95% CI: 0.01 to 2.74; corresponding to 5 

fewer [from 6 fewer to 10 more] STEMI per 1,000 patients), and readmission (OR: 0.20, 95% CI: 0.01 to 

4.15; corresponding to 25 fewer [31 fewer to 86 more] STEMI per 1,000 patients). Post-discharge 

anticoagulation may have little to effect on ischemic stroke (OR: 2.99, 95% CI: 0.12 to 73.55; 

corresponding to 4 more [from 2 fewer to 126 more] ischemic strokes per 1,000 patients), but the 

evidence is very uncertain. 

In terms of potential harms, post-discharge anticoagulation may have little to no effect on major 

bleeding in patient with COVID-19 (OR: 1.99, 95% CI: 0.18 to 22.04; corresponding to 3 more [from 2 

fewer to 59 more] major bleeds per 1,000 patients) , and probably has little to effect on major bleeding 

in other patients being discharged (indirect evidence - OR: 2.09, 95% CI: 1.33 to 3.27; corresponding to 4 

more [from 2 fewer to 125 more] per 1,000 patients). 
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Conclusions for this recommendation  

The panel judged the benefits of post-discharge outpatient thromboprophylaxis to be trivial in terms of 

absolute effects on all critical outcomes. This judgment was based primarily on the low baseline risk 

estimates for thrombotic events after hospital discharge. Meanwhile, the risk of major bleeding was also 

judged to be of trivial magnitude, based on low baseline risk estimates along with indirect evidence from 

non-COVID patients.63-65 Of note, patients with high bleed risk characteristics were excluded from the 

MICHELLE trial (e.g. recent bleeding, recent major surgery, known coagulopathy or bleeding diathesis, 

prior intracranial hemorrhage, recent gastroduodenal ulcer, thrombocytopenia active cancer) and the 

ACTIV-4c trial (e.g. recent intracranial bleed, stroke or neurosurgery, recent major surgery, inherited or 

acquired bleeding disorder, thrombocytopenia).  

On balance, the panel judged that the undesirable potential major bleeding complications outweighed 

the potential benefits, particularly considering the low baseline risk of post-discharge VTE. The panel 

emphasized the importance of an individualized decision for each patient based on an assessment of 

thrombosis and bleeding risk. This thrombosis risk assessment may include the use of externally 

validated RAMs such as the IMPROVE-DD risk score, which was used in the MICHELLE trial to identify 

patients at potentially higher thrombotic risk for study inclusion.28,60 No risk assessment models for 

bleeding have been validated in patients with COVID-19. 

Conclusions: what others are saying and where 

we go from here 

At the onset of the COVID-19 pandemic, the ASH living guidelines were created to answer urgent 

questions in a time of rapidly evolving evidence and clinical experience. The living phase (i.e., continuous 

review and updating) is concluded. Going forward, ASH will maintain these guidelines through regular 

review and scheduled revision. It was noted by the panel that the included trials primarily enrolled 

patients early in the COVID-19 pandemic and that the applicability of these results to the current phase 

of the pandemic are unclear due to potential differences in the patient population, baseline rates of 

VTE, and illness severity related to evolution of viral variants, prior infection, and use of non-

anticoagulant therapies (corticosteroids, vaccination, antiviral therapies, monoclonal antibodies) which 

have contributed to improvements in the burden and severity of COVID-19 disease. 
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Other guidance 

Four years after the onset of the the pandemic, multiple guideline documents on the use of 

anticoagulation in patients with COVID-19 are available. These other guidance documents include the 

2022 CHEST (American College of Chest Physicians [ACCP]) COVID-19 guidelines update, the 2024 

International Society on Thrombosis and Haemostasis (ISTH) 2023 ISTH update of the 2022 ISTH 

guidelines for antithrombotic treatment in COVID-19, National Institutes of Health (NIH) COVID-19 

treatment guidelines and European Society of Cardiology (ESC) guidance for the diagnosis and 

management of cardiovascular disease during the COVID-19 pandemic66-69. 

Major methodologic differences between the current ASH guidelines and these other documents 

include use of high-quality systematic reviews and EtD frameworks, which increase transparency, along 

with use of marker states and decision thresholds to estimate the relative importance to patients as key 

outcomes of treatment. The present ASH guideline is also unique in its “living” format, though other 

guidance documents may also be updated.  

Amongst critically ill patients, the guidance documents from ASH, ACCP, ISTH, and NIH uniformly suggest 

prophylactic-intensity anticoagulation (as opposed to intermediate- or therapeutic-dose 

anticoagulation) for patients without suspected or confirmed VTE.  

Meanwhile, in acutely ill COVID-19 patients, most guidance documents suggest or recommend that 

therapeutic-intensity anticoagulation be considered in preference to prophylactic-intensity 

anticoagulation. The NIH is more specific in recommending that therapeutic-dose heparin be used for 

patients who have an elevated D-dimer, who are on low-flow oxygen, and who have low bleeding risk. 

The ISTH guidelines recommend that therapeutic LMWH or UFH is beneficial in preference to 

intermediate- or prophylactic-dose LMWH or UFH in select non-critically ill patients.66 ESC guidance 

endorses anticoagulation at standard-dose prophylactic doses for hospitalized patients with COVID-19.69 

Finally, regarding post-discharge thromboprophylaxis, these other guidance documents also do not 

recommend the routine use of post-discharge pharmacological thromboprophylaxis. However, in the 

absence of high-quality evidence, they generally suggest that an individualized decision be made, 

balancing the patient’s thrombosis and bleeding risk factors at the time of discharge, and that 

thromboprophylaxis may be considered for select patients. The CHEST 2020 guideline suggests that 

post-discharge thromboprophylaxis would only result in net clinical benefit if the risk of symptomatic 

VTE were found to be above 1.8% within 35 to 42 days after release from the hospital67, while the 
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updated 2022 CHEST guideline did not comment specifically on post-discharge thromboprophylaxis.70 

The 2023 ISTH guideline suggests that post-discharge thromboprophylaxis with prophylactic dose 

rivaroxaban may be considered for approximately 30 days to reduce the risk of VTE after hospitalization 

for COVID-19, particularly in patients with persistent VTE risk factors that may include a high IMPROVE  

risk score, or high D-dimer.66  

There are several ongoing trials in a variety of settings that may have implications for patients with 

COVID-19.71 This includes studies of primary thromboprophylaxis with direct oral anticoagulants in non-

hospitalized outpatients (e.g., PREVENT-HD [NCT04508023], HERO-19 [NCT04359246]), and 

anticoagulation in hospitalized non-ICU patients (e.g., XACT [NCT04640181], FREEDOM COVID-19 

[NCT04512079]). Ongoing studies in critically ill COVID-19 patients also include novel therapeutic 

approaches including the use of nebulized heparin (e.g., CHARTER-MT [NCT04397510]) and fibrinolytics 

for acute respiratory distress syndrome (e.g., STARS [NCT04357730]), TRISTARDS [NCT04640194]).  

Future research priorities 

Based on gaps in evidence identified during the guideline development process, the panel identified the 

following research priorities in this patient population: 

 Large, high-quality randomized controlled trials to increase the certainty of the evidence on 

health effects, 

 Studies examining the impact of non-anticoagulant interventions (e.g., vaccines, corticosteroids, 

antiviral therapies, antiplatelet therapies, anti-cytokine therapies, monoclonal antibody 

therapies) on thrombotic risk, 

 Studies examining the impact of different viral variants on thrombotic risk 

 Further development and validation of risk assessment models for thrombosis and bleeding in 

prospective cohorts of patients with COVID-19 during and after hospitalization, 

 Studies examining the impact of anticoagulant therapy on thrombosis and bleeding according to 

social determinants of health  

D
ow

nloaded from
 http://ashpublications.org/bloodadvances/article-pdf/doi/10.1182/bloodadvances.2024014219/2247807/bloodadvances.2024014219.pdf by guest on 26 O

ctober 2024



Limitations of these guidelines  

The limitations of these guidelines are inherent in the low to very low certainty of the evidence we 

identified for the research questions. This relates to risk of bias, as well as imprecision which may also 

relate to heterogeneity in study designs, patient characteristics, and outcome measurements used.  

In addition, non-anticoagulant treatments administered to hospitalized patients with COVID-19 (e.g., 

corticosteroids, anti-cytokine therapies, ventilatory support), patient characteristics, viral variants and 

immunity have changed over the course of the pandemic. It remains uncertain how advancements in 

clinical care may impact the baseline risk of VTE in-hospital and after hospital discharge. Evidence 

collected earlier in the pandemic and included in our systematic reviews may not fully reflect the 

baseline risk of VTE or the effect of thromboprophylaxis in the current phase of the pandemic, due to 

the impact of vaccination, prior infection, viral variants, and other non-antithrombotic therapies on 

COVID-19 disease course and severity, and baseline VTE risk. 

Updating or adapting recommendations locally  

Adaptation of these guidelines will be necessary in many circumstances. These adaptations should be 

based on the associated EtD frameworks.12  

Acknowledgments 

The authors acknowledge Rob Kunkle, Eddrika Russell, Deion Smith, Natale DiFlorio, Kendall Alexander 

and Meghin Brooks for their overall coordination of the guideline panel. The authors acknowledge the 

investigators of the HEP-COVID, BEMICOP, HEP-COVID, and RAPID trials for sharing unpublished data 

regarding selected prioritized outcomes for the guidelines. The authors thank Susan Kahn and Jennifer 

Davila for their participation in the panel and previous contributions to recommendations and 

publications. DRT was supported by a career development award from the National Institutes of Health, 

National Heart, Lung and Blood Institute, award number 1K01HL135466. DMS is supported by a Tier 2 

Canada Research Chair in Anticoagulant Management of Cardiovascular Disease. 

D
ow

nloaded from
 http://ashpublications.org/bloodadvances/article-pdf/doi/10.1182/bloodadvances.2024014219/2247807/bloodadvances.2024014219.pdf by guest on 26 O

ctober 2024



Authorship contributions 

D.M.S, E.K.T., and R.N. wrote the manuscript. All other authors contributed to critical revisions of the 

manuscript. All authors approved of the content. Members of the knowledge synthesis team (R.N., 

R.A.J., Y.A.J., L.E.C.L., K.D., A.J.D., S.G.K., G.P.M., R.Z.M., B.A.P., Y.R.B., K.S., W.W.) searched the 

literature, extracted data from eligible studies, analyzed the data, and prepared evidence summaries 

and evidence to decision tables. Panel members (D.M.S., E.K.T., H.J.S., P.A., C.B., A.C., K.D., M.T.D., D.D., 

D.O.G., F.A.K., A.I.L., I.N., A.P., M.R., K.M.S., D.M.S., M.S., D.R.T., K.T., R.A.M., R.N.) assessed the 

evidence, voted, and made judgments within the evidence to decision framework, and discussed and 

issued the recommendations. The methods leadership team (R.N., R.B.P., K.D., A.S., K.S., A.C., E.A.A., 

W.W., R.A.M., H.J.S.) developed the methods and provided guidance to the knowledge synthesis team 

and guideline panel. D.M.S., R.A.M., and R.N. were the co-chairs of the panel and led panel meetings. 

 

Disclosures of conflicts of interest 

All authors were members of the guideline panel or members of the systematic review team or both. As 

such, they completed a disclosure of interest form, which was reviewed by ASH and is available as 

Supplements 1 and 2.   

D
ow

nloaded from
 http://ashpublications.org/bloodadvances/article-pdf/doi/10.1182/bloodadvances.2024014219/2247807/bloodadvances.2024014219.pdf by guest on 26 O

ctober 2024



References 

1. Nopp S, Moik F, Jilma B, Pabinger I, Ay C. Risk of venous thromboembolism in patients 

with COVID-19: A systematic review and meta-analysis. Res Pract Thromb Haemost. 

2020;4(7):1178-1191. 

2. Katneni UK, Alexaki A, Hunt RC, et al. Coagulopathy and Thrombosis as a Result of 

Severe COVID-19 Infection: A Microvascular Focus. Thromb Haemost. 2020;120(12):1668-

1679. 

3. Lowenstein CJ, Solomon SD. Severe COVID-19 Is a Microvascular Disease. Circulation. 

2020;142(17):1609-1611. 

4. Jimenez D, Garcia-Sanchez A, Rali P, et al. Incidence of VTE and Bleeding Among 

Hospitalized Patients With Coronavirus Disease 2019: A Systematic Review and Meta-analysis. 

Chest. 2021;159(3):1182-1196. 

5. Schunemann HJ, Al-Ansary LA, Forland F, et al. Guidelines International Network: 

Principles for Disclosure of Interests and Management of Conflicts in Guidelines. Ann Intern 

Med. 2015;163(7):548-553. 

6. Qaseem A, Forland F, Macbeth F, et al. Guidelines International Network: toward 

international standards for clinical practice guidelines. Ann Intern Med. 2012;156(7):525-531. 

7. Institute of Medicine (US) Committee on Standards for Developing Trustworthy Clinical 

Practice Guidelines; Clinical Practice Guidelines We Can Trust. Washington (DC): National 

Academies Press (US); 2011. 

8. Alonso-Coello P, Oxman AD, Moberg J, et al. GRADE Evidence to Decision (EtD) 

frameworks: a systematic and transparent approach to making well informed healthcare 

choices. 2: Clinical practice guidelines. BMJ. 2016;353:i2089. 

D
ow

nloaded from
 http://ashpublications.org/bloodadvances/article-pdf/doi/10.1182/bloodadvances.2024014219/2247807/bloodadvances.2024014219.pdf by guest on 26 O

ctober 2024



9. Alonso-Coello P, Schunemann HJ, Moberg J, et al. GRADE Evidence to Decision (EtD) 

frameworks: a systematic and transparent approach to making well informed healthcare 

choices. 1: Introduction. BMJ. 2016;353:i2016. 

10. Atkins D, Eccles M, Flottorp S, et al. Systems for grading the quality of evidence and the 

strength of recommendations I: critical appraisal of existing approaches The GRADE Working 

Group. BMC Health Serv Res. 2004;4(1):38. 

11. Schunemann HJ, Best D, Vist G, Oxman AD, Group GW. Letters, numbers, symbols and 

words: how to communicate grades of evidence and recommendations. CMAJ. 

2003;169(7):677-680. 

12. Schunemann HJ, Wiercioch W, Brozek J, et al. GRADE Evidence to Decision (EtD) 

frameworks for adoption, adaptation, and de novo development of trustworthy 

recommendations: GRADE-ADOLOPMENT. J Clin Epidemiol. 2017;81:101-110. 

13. Guyatt GH, Oxman AD, Kunz R, et al. GRADE guidelines: 2. Framing the question and 

deciding on important outcomes. J Clin Epidemiol. 2011;64(4):395-400. 

14. Guyatt GH, Oxman AD, Vist GE, et al. GRADE: an emerging consensus on rating quality 

of evidence and strength of recommendations. BMJ. 2008;336(7650):924-926. 

15. Cuker A, Tseng EK, Nieuwlaat R, et al. American Society of Hematology 2021 

guidelines on the use of anticoagulation for thromboprophylaxis in patients with COVID-19. 

Blood Adv. 2021;5(3):872-888. 

16. Cuker A, Tseng EK, Nieuwlaat R, et al. American Society of Hematology living 

guidelines on the use of anticoagulation for thromboprophylaxis in patients with COVID-19: May 

2021 update on the use of intermediate-intensity anticoagulation in critically ill patients. Blood 

Adv. 2021;5(20):3951-3959. 

D
ow

nloaded from
 http://ashpublications.org/bloodadvances/article-pdf/doi/10.1182/bloodadvances.2024014219/2247807/bloodadvances.2024014219.pdf by guest on 26 O

ctober 2024



17. Cuker A, Tseng EK, Nieuwlaat R, et al. American Society of Hematology living 

guidelines on the use of anticoagulation for thromboprophylaxis in patients with COVID-19: July 

2021 update on postdischarge thromboprophylaxis. Blood Adv. 2022;6(2):664-671. 

18. Cuker A, Tseng EK, Nieuwlaat R, et al. American Society of Hematology living 

guidelines on the use of anticoagulation for thromboprophylaxis in patients with COVID-19: 

January 2022 update on the use of therapeutic-intensity anticoagulation in acutely ill patients. 

Blood Adv. 2022;6(17):4915-4923. 

19. Cuker A, Tseng EK, Schunemann HJ, et al. American Society of Hematology living 

guidelines on the use of anticoagulation for thromboprophylaxis for patients with COVID-19: 

March 2022 update on the use of anticoagulation in critically ill patients. Blood Adv. 

2022;6(17):4975-4982. 

20. ASH guidelines on the use of anticoagulation in patients with COVID-19. 

https://www.hematology.org/education/clinicians/guidelines-and-quality-care/clinical-practice-

guidelines/venous-thromboembolism-guidelines/ash-guidelines-on-use-of-anticoagulation-in-

patients-with-covid-19. Published 2020. Accessed March 4, 2024; 2020. 

21. Johns Hopkins University of Medicine. Coronavirus Resource Center. Johns Hopkins 

University of Medicine. https://coronavirus.jhu.edu/map.html. Published 2020. Accessed March 

4, 2024. 

22. Connors JM, Levy JH. Thromboinflammation and the hypercoagulability of COVID-19. J 

Thromb Haemost. 2020;18(7):1559-1561. 

23. Connors JM, Levy JH. COVID-19 and its implications for thrombosis and 

anticoagulation. Blood. 2020;135(23):2033-2040. 

24. Goshua G, Pine AB, Meizlish ML, et al. Endotheliopathy in COVID-19-associated 

coagulopathy: evidence from a single-centre, cross-sectional study. Lancet Haematol. 

2020;7(8):e575-e582. 

D
ow

nloaded from
 http://ashpublications.org/bloodadvances/article-pdf/doi/10.1182/bloodadvances.2024014219/2247807/bloodadvances.2024014219.pdf by guest on 26 O

ctober 2024

https://www.hematology.org/education/clinicians/guidelines-and-quality-care/clinical-practice-guidelines/venous-thromboembolism-guidelines/ash-guidelines-on-use-of-anticoagulation-in-patients-with-covid-19
https://www.hematology.org/education/clinicians/guidelines-and-quality-care/clinical-practice-guidelines/venous-thromboembolism-guidelines/ash-guidelines-on-use-of-anticoagulation-in-patients-with-covid-19
https://www.hematology.org/education/clinicians/guidelines-and-quality-care/clinical-practice-guidelines/venous-thromboembolism-guidelines/ash-guidelines-on-use-of-anticoagulation-in-patients-with-covid-19
https://coronavirus.jhu.edu/map.html


25. Patell R, Bogue T, Koshy A, et al. Postdischarge thrombosis and hemorrhage in patients 

with COVID-19. Blood. 2020;136(11):1342-1346. 

26. Giannis D, Allen SL, Tsang J, et al. Postdischarge thromboembolic outcomes and 

mortality of hospitalized patients with COVID-19: the CORE-19 registry. Blood. 

2021;137(20):2838-2847. 

27. Go AS, Reynolds K, Tabada GH, et al. COVID-19 and Risk of VTE in Ethnically Diverse 

Populations. Chest. 2021;160(4):1459-1470. 

28. Spyropoulos AC, Cohen SL, Gianos E, et al. Validation of the IMPROVE-DD risk 

assessment model for venous thromboembolism among hospitalized patients with COVID-19. 

Res Pract Thromb Haemost. 2021;5(2):296-300. 

29. Goldin M, Lin SK, Kohn N, et al. External validation of the IMPROVE-DD risk 

assessment model for venous thromboembolism among inpatients with COVID-19. J Thromb 

Thrombolysis. 2021;52(4):1032-1035. 

30. Li A, Kuderer NM, Hsu CY, et al. The CoVID-TE risk assessment model for venous 

thromboembolism in hospitalized patients with cancer and COVID-19. J Thromb Haemost. 

2021;19(10):2522-2532. 

31. Izcovich A, Cuker A, Kunkle R, et al. A user guide to the American Society of 

Hematology clinical practice guidelines. Blood Adv. 2020;4(9):2095-2110. 

32. Perepu US, Chambers I, Wahab A, et al. Standard prophylactic versus intermediate 

dose enoxaparin in adults with severe COVID-19: A multi-center, open-label, randomized 

controlled trial. J Thromb Haemost. 2021;19(9):2225-2234. 

33. Labbe V, Contou D, Heming N, et al. Effects of Standard-Dose Prophylactic, High-Dose 

Prophylactic, and Therapeutic Anticoagulation in Patients With Hypoxemic COVID-19 

D
ow

nloaded from
 http://ashpublications.org/bloodadvances/article-pdf/doi/10.1182/bloodadvances.2024014219/2247807/bloodadvances.2024014219.pdf by guest on 26 O

ctober 2024



Pneumonia: The ANTICOVID Randomized Clinical Trial. JAMA Intern Med. 2023;183(6):520-

531. 

34. Sadeghipour P, Talasaz AH, et al. Effect of Intermediate-Dose vs Standard-Dose 

Prophylactic Anticoagulation on Thrombotic Events, Extracorporeal Membrane Oxygenation 

Treatment, or Mortality Among Patients With COVID-19 Admitted to the Intensive Care Unit: 

The INSPIRATION Randomized Clinical Trial. JAMA. 2021;325(16):1620-1630. 

35. Spyropoulos AC, Goldin M, Giannis D, et al. Efficacy and Safety of Therapeutic-Dose 

Heparin vs Standard Prophylactic or Intermediate-Dose Heparins for Thromboprophylaxis in 

High-risk Hospitalized Patients With COVID-19: The HEP-COVID Randomized Clinical Trial. 

JAMA Intern Med. 2021;181(12):1612-1620. 

36. Oliynyk O, Barg W, Slifirczyk A, et al. Comparison of the Effect of Unfractionated 

Heparin and Enoxaparin Sodium at Different Doses on the Course of COVID-19-Associated 

Coagulopathy. Life (Basel). 2021;11(10). 

37. Rashidi F, Barco S, Rezaeifar P, et al. Tissue plasminogen activator for the treatment of 

adults with critical COVID-19: A pilot randomized clinical trial. Thromb Res. 2022;216:125-128. 

38. Lemos ACB, do Espirito Santo DA, Salvetti MC, et al. Therapeutic versus prophylactic 

anticoagulation for severe COVID-19: A randomized phase II clinical trial (HESACOVID). 

Thromb Res. 2020;196:359-366. 

39. The REMAP-CAP A-a, and ATTACC Investigators. Therapeutic Anticoagulation with 

Heparin in Critically Ill Patients with Covid-19. N Engl J Med. 2021;385(9):777-789. 

40. Bohula EA, Berg DD, Lopes MS, et al. Anticoagulation and Antiplatelet Therapy for 

Prevention of Venous and Arterial Thrombotic Events in Critically Ill Patients With COVID-19: 

COVID-PACT. Circulation. 2022;146(18):1344-1356. 

D
ow

nloaded from
 http://ashpublications.org/bloodadvances/article-pdf/doi/10.1182/bloodadvances.2024014219/2247807/bloodadvances.2024014219.pdf by guest on 26 O

ctober 2024



41. Halaby R, Cuker A, Yui J, et al. Bleeding risk by intensity of anticoagulation in critically ill 

patients with COVID-19: A retrospective cohort study. J Thromb Haemost. 2021;19(6):1533-

1545. 

42. Lauzier F, Arnold DM, Rabbat C, et al. Risk factors and impact of major bleeding in 

critically ill patients receiving heparin thromboprophylaxis. Intensive Care Med. 

2013;39(12):2135-2143. 

43. Schulman S, Beyth RJ, Kearon C, Levine MN. Hemorrhagic complications of 

anticoagulant and thrombolytic treatment: American College of Chest Physicians Evidence-

Based Clinical Practice Guidelines (8th Edition). Chest. 2008;133(6 Suppl):257S-298S. 

44. Anand SS, Yusuf S, Pogue J, Ginsberg JS, Hirsh J, Organization to Assess Strategies 

for Ischemic Syndromes I. Relationship of activated partial thromboplastin time to coronary 

events and bleeding in patients with acute coronary syndromes who receive heparin. 

Circulation. 2003;107(23):2884-2888. 

45. Koch A, Bouges S, Ziegler S, Dinkel H, Daures JP, Victor N. Low molecular weight 

heparin and unfractionated heparin in thrombosis prophylaxis after major surgical intervention: 

update of previous meta-analyses. Br J Surg. 1997;84(6):750-759. 

46. Miranda S, Le Cam-Duchez V, Benichou J, et al. Adjusted value of thromboprophylaxis 

in hospitalized obese patients: A comparative study of two regimens of enoxaparin: The 

ITOHENOX study. Thromb Res. 2017;155:1-5. 

47. Rondina MT, Wheeler M, Rodgers GM, Draper L, Pendleton RC. Weight-based dosing 

of enoxaparin for VTE prophylaxis in morbidly obese, medically-Ill patients. Thromb Res. 

2010;125(3):220-223. 

48. Castellucci LA, Shaw J, Giulivi A, Edwards C, Carrier M, Patel R. Determining the safety 

of enoxaparin prophylaxis in critically ill patients with severe renal insufficiency - The PACER 

pilot study. Thromb Res. 2016;144:69-71. 

D
ow

nloaded from
 http://ashpublications.org/bloodadvances/article-pdf/doi/10.1182/bloodadvances.2024014219/2247807/bloodadvances.2024014219.pdf by guest on 26 O

ctober 2024



49. Douketis J, Cook D, Meade M, et al. Prophylaxis against deep vein thrombosis in 

critically ill patients with severe renal insufficiency with the low-molecular-weight heparin 

dalteparin: an assessment of safety and pharmacodynamics: the DIRECT study. Arch Intern 

Med. 2008;168(16):1805-1812. 

50. Mahe I, Aghassarian M, Drouet L, et al. Tinzaparin and enoxaparin given at prophylactic 

dose for eight days in medical elderly patients with impaired renal function: a comparative 

pharmacokinetic study. Thromb Haemost. 2007;97(4):581-586. 

51. Helms J, Tacquard C, Severac F, et al. High risk of thrombosis in patients with severe 

SARS-CoV-2 infection: a multicenter prospective cohort study. Intensive Care Med. 

2020;46(6):1089-1098. 

52. Munoz-Rivas N, Aibar J, Gabara-Xanco C, et al. Efficacy and Safety of Tinzaparin in 

Prophylactic, Intermediate and Therapeutic Doses in Non-Critically Ill Patients Hospitalized with 

COVID-19: The PROTHROMCOVID Randomized Controlled Trial. J Clin Med. 2022;11(19). 

53. Morici N, Podda G, Birocchi S, et al. Enoxaparin for thromboprophylaxis in hospitalized 

COVID-19 patients: The X-COVID-19 Randomized Trial. Eur J Clin Invest. 2022;52(5):e13735. 

54. Sholzberg M, Tang GH, Rahhal H, et al. Effectiveness of therapeutic heparin versus 

prophylactic heparin on death, mechanical ventilation, or intensive care unit admission in 

moderately ill patients with covid-19 admitted to hospital: RAPID randomised clinical trial. BMJ. 

2021;375:n2400. 

55. Marcos-Jubilar M, Carmona-Torre F, Vidal R, et al. Therapeutic versus Prophylactic 

Bemiparin in Hospitalized Patients with Nonsevere COVID-19 Pneumonia (BEMICOP Study): 

An Open-Label, Multicenter, Randomized, Controlled Trial. Thromb Haemost. 2022;122(2):295-

299. 

56. The REMAP-CAP A-a, and ATTACC Investigators. Therapeutic Anticoagulation with 

Heparin in Noncritically Ill Patients with Covid-19. N Engl J Med. 2021;385(9):790-802. 

D
ow

nloaded from
 http://ashpublications.org/bloodadvances/article-pdf/doi/10.1182/bloodadvances.2024014219/2247807/bloodadvances.2024014219.pdf by guest on 26 O

ctober 2024



57. Lopes RD, de Barros ESPGM, Furtado RHM, et al. Therapeutic versus prophylactic 

anticoagulation for patients admitted to hospital with COVID-19 and elevated D-dimer 

concentration (ACTION): an open-label, multicentre, randomised, controlled trial. Lancet. 

2021;397(10291):2253-2263. 

58. Varona JF, Nunez E, Fernandez Felix BM, Castellano Vazquez JM, Cubillo A. Efficacy 

and safety of therapeutic vs. prophylactic bemiparin in noncritically ill patients with COVID-19 

pneumonia. Eur J Intern Med. 2022;99:106-108. 

59. Stone GW, Farkouh ME, Lala A, et al. Randomized Trial of Anticoagulation Strategies 

for Noncritically Ill Patients Hospitalized With COVID-19. J Am Coll Cardiol. 2023;81(18):1747-

1762. 

60. Blondon M, Cereghetti S, Pugin J, et al. Therapeutic anticoagulation to prevent 

thrombosis, coagulopathy, and mortality in severe COVID-19: The Swiss COVID-HEP 

randomized clinical trial. Res Pract Thromb Haemost. 2022;6(4):e12712. 

61. Wang TY, Wahed AS, Morris A, et al. Effect of Thromboprophylaxis on Clinical 

Outcomes After COVID-19 Hospitalization. Ann Intern Med. 2023;176(4):515-523. 

62. Ramacciotti E, Barile Agati L, Calderaro D, et al. Rivaroxaban versus no anticoagulation 

for post-discharge thromboprophylaxis after hospitalisation for COVID-19 (MICHELLE): an 

open-label, multicentre, randomised, controlled trial. Lancet. 2022;399(10319):50-59. 

63. Berkman SA. Post-hospital discharge venous thromboembolism prophylaxis in medically 

ill patients. Postgrad Med. 2021;133(sup1):51-63. 

64. Chi G, Goldhaber SZ, Kittelson JM, et al. Effect of extended-duration 

thromboprophylaxis on venous thromboembolism and major bleeding among acutely ill 

hospitalized medical patients: a bivariate analysis. J Thromb Haemost. 2017;15(10):1913-1922. 

D
ow

nloaded from
 http://ashpublications.org/bloodadvances/article-pdf/doi/10.1182/bloodadvances.2024014219/2247807/bloodadvances.2024014219.pdf by guest on 26 O

ctober 2024



65. Goldhaber SZ, Leizorovicz A, Kakkar AK, et al. Apixaban versus enoxaparin for 

thromboprophylaxis in medically ill patients. N Engl J Med. 2011;365(23):2167-2177. 

66. Schulman S, Arnold DM, Bradbury CA, et al. 2023 ISTH update of the 2022 ISTH 

guidelines for antithrombotic treatment in COVID-19. J Thromb Haemost. 2024. 

67. Moores LK, Tritschler T, Brosnahan S, et al. Prevention, Diagnosis, and Treatment of 

VTE in Patients With Coronavirus Disease 2019: CHEST Guideline and Expert Panel Report. 

Chest. 2020;158(3):1143-1163. 

68. National Institutes of Health (NIH) Coronavirus Disease 2019 (COVID-19) treatment 

guidelines. Vol. Accessed March 4, 2024; 2020. 

69. Task Force for the Management of COVID of the European Society of Cardiology: ESC 

guidance for the diagnosis and management of cardiovascular disease during the COVID-19 

pandemic: part 2-care pathways, treatment, and follow-up. Cardiovasc Res. 2022;118(7):1618-

1666. 

70. Moores LK, Tritschler T, Brosnahan S, et al. Thromboprophylaxis in Patients With 

COVID-19: A Brief Update to the CHEST Guideline and Expert Panel Report. Chest. 

2022;162(1):213-225. 

71. Talasaz AH, Sadeghipour P, Kakavand H, et al. Recent Randomized Trials of 

Antithrombotic Therapy for Patients With COVID-19: JACC State-of-the-Art Review. J Am Coll 

Cardiol. 2021;77(15):1903-1921. 

 

 
 
 

 
 
 

D
ow

nloaded from
 http://ashpublications.org/bloodadvances/article-pdf/doi/10.1182/bloodadvances.2024014219/2247807/bloodadvances.2024014219.pdf by guest on 26 O

ctober 2024



 
 
 
 
 
 
 
 
 
 
 
 
 
 
Tables 
Table 1. Recommendations. 

Recommendation Remarks 

Recommendation 1a. The American Society of 
Hematology (ASH) guideline panel suggests using 
prophylactic-intensity over intermediate-intensity 
anticoagulation in patients with COVID-19-
related critical illness who do not have suspected 
or confirmed venous thromboembolism (VTE) 
(conditional recommendation based on low 

certainty in the evidence about effects ⨁⨁◯

◯). 
 
Recommendation 1b. The ASH guideline panel 
suggests using prophylactic-intensity over 
therapeutic-intensity anticoagulation in patients 
with COVID-19-related critical illness who do not 
have suspected or confirmed venous 
thromboembolism (VTE) (conditional 
recommendation based on very low certainty in 

the evidence about effects ⨁◯◯◯). 

 Patients with COVID-19-related critical 
illness are defined as those suffering 
from an immediately life-threatening 
condition who would typically be 
admitted to an intensive care unit (ICU) 
due to COVID-19 infection. Examples 
include patients requiring hemodynamic 
support, ventilatory support, and renal 
replacement therapy. This does not 
include patients admitted to the ICU for 
other reasons who incidentally test 
positive for COVID-19. 

 An individualized assessment of the 
patient’s risk of thrombosis and bleeding 
is important when deciding on 
anticoagulation intensity. Risk 
assessment models (RAMs) to estimate 
thrombotic risk have been validated in 
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hospitalized patients with COVID-19 
(critically or non-critically ill), with 
modest prognostic performance. No 
RAMs for bleeding have been validated 
for patients with COVID-19. The panel 
acknowledges that higher-intensity 
anticoagulation may be preferred for 
patients judged to be at low bleeding risk 
and high thrombotic risk. 

 At present, there is no direct high-
certainty evidence comparing different 
types of anticoagulants. The selection of 
a specific agent (e.g., low molecular 
weight heparin [LMWH], unfractionated 
heparin [UFH]) may be based on 
availability, resources required, 
familiarity, and the aim of minimizing the 
use of personal protective equipment or 
exposure to staff to COVID-19-infected 
patients as well as patient-specific factors 
(e.g., renal function, history of heparin-
induced thrombocytopenia, concerns 
about gastrointestinal tract absorption). 
LMWH and UFH were used in the 
identified studies and may be preferred 
because of a preponderance of evidence 
with these agents. There are no studies 
of intermediate- or therapeutic-intensity 
fondaparinux, argatroban, or bivalirudin 
in this population. 

 These recommendations do not apply to 
patients who require anticoagulation to 
prevent thrombosis of extracorporeal 
circuits such as those on extracorporeal 
membrane oxygenation (ECMO) or 
continuous renal replacement therapy 
(CRRT). 

Recommendation 2a. The ASH guideline panel 
suggests using prophylactic-intensity over 
intermediate-intensity anticoagulation in patients 
with COVID-19-related acute illness who do not 
have suspected or confirmed VTE (conditional 
recommendation based on very low certainty in 

the evidence about effects ⨁◯◯◯). 

 
Recommendation 2a. The ASH guideline panel 
suggests using therapeutic-intensity over 

 Patients with COVID-19-related acute 
illness are defined as those with clinical 
features that would typically result in 
admission to an inpatient medical ward 
without requirement for intensive clinical 
support. Examples include patients with 
dyspnea or mild-to-moderate hypoxia. 

 An individualized assessment of the 
patient’s risk of thrombosis and bleeding 
is important when deciding on 
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prophylactic-intensity anticoagulation in patients 
with COVID-19-related acute illness who do not 
have suspected or confirmed VTE (conditional 
recommendation based on very low certainty in 

the evidence about effects ⨁◯◯◯). 

 

anticoagulation intensity. RAMs to 
estimate thrombotic risk have been 
validated in hospitalized patients with 
COVID-19 (critically or non-critically ill), 
with modest prognostic performance. No 
RAMs for bleeding have been validated 
for patients with COVID-19. The panel 
acknowledges that lower-intensity 
anticoagulation may be preferred for 
patients judged to be at high bleeding 
risk and low risk of thrombosis. 

 At present, there is no direct high-
certainty evidence comparing different 
types of anticoagulants in patients with 
COVID-19. LMWH or UFH may be 
preferred because of a preponderance of 
evidence with these agents. There are no 
studies of therapeutic-intensity 
fondaparinux, argatroban, or bivalirudin 
in this population. 

Recommendation 3. The ASH guideline panel 
suggests against using post-discharge outpatient 
anticoagulant thromboprophylaxis in patients 
with COVID-19 who are being discharged from 
hospital and who do not have suspected or 
confirmed VTE or another indication for 
anticoagulation (conditional recommendation 
based on very low certainty in the evidence 

about effects ⨁◯◯◯). 

 

 An individualized assessment of the 
patient’s risk of thrombosis and bleeding 
and shared decision-making are 
important when deciding on whether to 
use post-discharge thromboprophylaxis.  

 The panel acknowledged that post-
discharge thromboprophylaxis may be 
reasonable in patients judged to be at 
high thrombotic risk and low bleeding 
risk. 

 

 

Table 2. Descriptions of target populations. 

Target population Definition 

Critically ill Patients with COVID-19 who develop respiratory or cardiovascular 
failure normally requiring advanced clinical support in the ICU or CCU, 
but could include admission to another department of the ICU/CCU was 
over capacity. ICU/CCU capacity and admission criteria could vary 
according to the specific setting. This does not include patients admitted 
to the ICU for other reasons who incidentally test positive for COVID-19. 

Acutely ill Patients with COVID-19 who require hospital admission, generally to an 
inpatient medical ward, without intensive clinical support (i.e., not in the 
IC/CCU), but may be treated in other settings if the hospital is over 
capacity. Hospital capacity and admission criteria may vary according to 
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the specific setting. Some observational studies informing the baseline 
risk of critical outcomes reported on all patients hospitalized with 
COVID-19 in aggregate had fewer than 20% in the ICU without 
separating their outcomes. Such patients were labeled as acutely ill. 

Post-discharge Patients discharged from acute care hospital following COVID-19-related 
critical illness or acute illness. 
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