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Summary Recommendations
Laboratory Testing:
• In non-hospitalized patients with COVID-19, there are currently no data to support the
measurement of coagulation markers (e.g., D-dimers, prothrombin time, platelet count,
fibrinogen) (AIII).
• In hospitalized patients with COVID-19, hematologic and coagulation parameters are
commonly measured, although there are currently insufficient data to recommend for
or against using this data to guide management decisions (BIII).

Chronic Anticoagulant and Antiplatelet Therapy:
• Patients who are receiving anticoagulant or antiplatelet therapies for underlying
conditions should continue these medications if they receive a diagnosis of COVID-19
(AIII).

Venous Thromboembolism Prophylaxis and Screening:
• For non-hospitalized patients with COVID-19, anticoagulants and antiplatelet therapy
should not be initiated for prevention of venous thromboembolism (VTE) or arterial
thrombosis unless there are other indications (AIII).
• Hospitalized adults with COVID-19 should receive VTE prophylaxis per the standard of
care for other hospitalized adults (AIII). A diagnosis of COVID-19 should not influence a
pediatrician’s recommendations about VTE prophylaxis in hospitalized children (BIII).
Anticoagulant or antiplatelet therapy should not be used to prevent arterial thrombosis
outside of the usual standard of care for patients without COVID-19 (AIII).
• Reported incidence of VTE in hospitalized patients with COVID-19 varies. There are
currently insufficient data to recommend for or against the use of thrombolytics or
increasing anticoagulant doses for VTE prophylaxis in hospitalized COVID-19 patients
outside the setting of a clinical trial (BIII)
• Hospitalized patients with COVID-19 should not routinely be discharged on VTE
prophylaxis (AIII). Using Food and Drug Administration-approved regimens, extended
VTE prophylaxis can be considered in patients who are at low risk for bleeding and high
risk for VTE as per protocols for patients without COVID-19 (see text for details on
defining at-risk patients) (BI).
• There are currently insufficient data to recommend for or against routine deep vein
thrombosis screening in COVID-19 patients without signs or symptoms of VTE,
regardless of the status of their coagulation markers (BIII).
• For hospitalized COVID-19 patients, the possibility of thromboembolic disease should
be evaluated in the event of rapid deterioration of pulmonary, cardiac, or neurological
function, or of sudden, localized loss of peripheral perfusion (AIII).

Treatment:
• Patients with COVID-19 who experience an incident thromboembolic event or who are
highly suspected to have thromboembolic disease at a time when imaging is not
possible should be managed with therapeutic doses of anticoagulant therapy as per the
standard of care for patients without COVID-19 (AIII).
• Patients with COVID-19 who require extracorporeal membrane oxygenation or
continuous renal replacement therapy or who have thrombosis of catheters or
extracorporeal filters should be treated with antithrombotic therapy per the standard
institutional protocols for those without COVID-19 (AIII).

Special Considerations During Pregnancy and Lactation:
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Summary Recommendations
• Management of anticoagulation therapy during labor and delivery requires specialized
care and planning and should be managed similarly in pregnant patients with COVID-19
as other conditions that require anticoagulation in pregnancy (AIII).
• Unfractionated heparin, low molecular weight heparin, and warfarin do not accumulate
in breast milk and do not induce an anticoagulant effect in the newborn; therefore, they
can be used in breastfeeding women with or without COVID-19 who require VTE
prophylaxis or treatment (AIII). In contrast, direct-acting oral anticoagulants are not
routinely recommended due to lack of safety data (AIII).
Rating of Recommendations: A = Strong; B = Moderate; C = Optional
Rating of Evidence: I = One or more randomized trials with clinical outcomes and/or
validated laboratory endpoints; II = One or more well-designed, nonrandomized trials or
observational cohort studies; III = Expert opinion

Association Between COVID-19 and Thromboembolism
Infection with the novel coronavirus SARS-CoV-2 and the resulting syndrome coronavirus
disease (COVID-19) has been associated with inflammation and a prothrombotic state, with
increases in fibrin, fibrin degradation products, fibrinogen, and D-dimers.1,2 In fact, these
markers have been associated with worse clinical outcomes.3,4 Although the true incidence of
these complications among those with different severities of disease is not completely
defined, there have been reports of increased incidence of thromboembolic disease
associated with COVID-19 in patients in the intensive care unit (ICU).5,6 In a French prospective
multicenter cohort of 150 ICU patients, 16.7% had pulmonary embolism despite prophylactic
anticoagulation. Patients with COVID-19 and acute respiratory distress syndrome (ARDS) had
increased incidence of pulmonary embolism compared to patients without COVID-19associated ARDS.6 A Dutch study of 184 ICU patients reported a cumulative incidence of
venous thromboembolism (VTE) of 27% (95% confidence interval, 17% to 32%), despite
prophylaxis.7 A study that used routine ultrasounds reported VTE incidence of 69%5 in those
admitted to the ICU. However, other centers have reported lower event rates. An Italian study
found a VTE rate of 22.2%.8 Among 393 patients from New York, only 13 patients (3.3%)
experienced VTE; 10 of those patients (7.7%) were mechanically ventilated, and three (1.1%)
were not mechanically ventilated.9 Epidemiologic studies that control for clinical
characteristics, underlying comorbidities, prophylactic anticoagulation, and COVID-19-related
therapies are needed.
Notably, all of the studies described above relied on clinical findings that were suggestive of
thromboembolic events to trigger a diagnosis of thromboembolism. Although the incidence of
thromboembolic events, especially pulmonary emboli, can be quite high, there are, as of yet,
no published data investigating the utility of routine surveillance for deep vein thrombosis via
lower extremity ultrasound. However, for clinicians who routinely perform ultrasound
examinations in critically ill patients, adding deep veins to the daily examination could be a
useful adjunct to care.
There remains very little prospective data demonstrating the benefits of monitoring
coagulation markers or the safety and efficacy of using therapeutic doses of anticoagulants in
those with COVID-19 in the absence of other indications. A retrospective analysis of 2,773
patients from a single center in the United States reported in-hospital mortality in 22.5% of
patients who received therapeutic anticoagulation and 22.8% of patients who did not receive
anticoagulation. The study further reported that in a subset of 395 mechanically ventilated
patients, 29.1% who received anticoagulation and 62.7% who did not receive anticoagulation
died. The study had important limitations: it lacked details on patient characteristics,
indications for anticoagulant initiation, and descriptions of other therapies that the patients
received that may have influenced mortality. In addition, the authors did not discuss the
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potential impact of survival bias on the study results. For these reasons, the data are not
sufficient to influence standard of care, and this study further emphasizes the need for
prospective trials to define the risks and potential benefits of therapeutic anticoagulation in
patients with COVID-19.10
A number of randomized controlled trials have been developed to evaluate the risks and
benefits of anticoagulation in patients with COVID-19 (visit ClinicalTrials.gov for the current
list of trials). Interim guidance on recognizing and managing coagulopathy in patients with
COVID-19 has been released by the International Society of Thrombosis and Haemostasis
(ISTH).11 The American Society of Hematology has developed guidance statements about
coagulopathy and venous thromboembolism. An additional paper that outlines issues related
to thrombotic disease with implications for prevention and therapy has been endorsed by the
ISTH, the North American Thrombosis Forum, the European Society of Vascular Medicine, and
the International Union of Angiology.12

Monitoring Coagulation Markers in Patients with COVID-19:
• Non-hospitalized patients with COVID-19 should not routinely be tested for measures of
coagulopathy, such as D-dimer level, prothrombin time, fibrinogen level, and platelet
count (AIII). Although abnormalities of these markers have been associated with worse
outcomes, there is a lack of prospective data demonstrating that they can be used for risk
stratification in those who are asymptomatic or those with mild SARS-CoV-2 infection.
• Hematologic and coagulation parameters are commonly measured in hospitalized
patients with COVID-19. Nevertheless, there are currently insufficient data to recommend
for or against using such data to guide management decisions (BIII).

Managing Coagulopathy in Patients with COVID-19
Selection of Anticoagulant or Antiplatelet Drugs for Patients with COVID-19:13
• Any time anticoagulant or antiplatelet therapy is being used, consideration must be given
to potential drug-drug interactions with other concomitant drugs (AIII). The University of
Liverpool has collated a list of drug interactions.
• Low molecular weight heparin or unfractionated heparin may be preferred in hospitalized,
critically ill patients because of their shorter half-lives, ability to be administered
intravenously or subcutaneously, and fewer drug-drug interactions compared with oral
anticoagulants (AIII).
• Outpatients receiving warfarin who are unable to get international normalized ratio
monitoring during isolation may be candidates for direct oral anticoagulant therapy.
Patients with mechanical heart valves, ventricular assist devices, valvular atrial
fibrillation, or antiphospholipid antibody syndrome or patients who are lactating should
continue treatment with warfarin therapy (AIII).

Chronic Anticoagulant or Antiplatelet Therapy:
• Patients with COVID-19 who are taking anticoagulant or antiplatelet therapy for
underlying medical conditions should continue their treatment unless significant bleeding
develops or other contraindications are present (AIII).

Patients with COVID-19 Who Are Managed as Outpatients:
• For non-hospitalized patients with COVID-19, anticoagulant or antiplatelet therapy should
not be initiated for VTE prophylaxis or at therapeutic doses (AIII).

Hospitalized Patients with COVID-19:
• For adults who are admitted to a hospital with COVID-19, VTE prophylaxis, unless
contraindicated (e.g., a patient has active hemorrhage or severe thrombocytopenia),
should be prescribed using the recommendations for patients who have been admitted to
a hospital for other indications (AIII). Although data supporting this recommendation are
limited, a retrospective study showed reduced mortality in patients who received
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prophylactic anticoagulation, particularly if the patient had a sepsis-induced
coagulopathy score ≥4.4
• A recent meta-analysis of COVID-19 infection in children did not discuss venous
thromboembolism.14 Given insufficient data, COVID-19 infection should not change VTE
prophylaxis recommendations for hospitalized children (BIII).
• Anticoagulant or antiplatelet therapy should not be used to prevent arterial thrombosis
outside of the standard of care for those without COVID-19 (AIII). Anticoagulation is
routinely used to prevent arterial thromboembolism in patients with heart arrhythmias.
Although there are reports of strokes and myocardial infarction in patients with COVID-19,
the incidence of these events is unknown.
• Patients with COVID-19 who experience an incident thromboembolic event or who are
highly suspected to have thromboembolic disease at a time when imaging is not possible
should be managed with therapeutic doses of anticoagulant therapy as per the standard
of care for patients without COVID-19 (AIII).
• There are currently insufficient data to recommend either for or against using therapeutic
doses of antithrombotic or thrombolytic agents for COVID-19 in patients who are admitted
to a hospital (BIII). While there is evidence that multi-organ failure is more likely in
patients with sepsis if they develop coagulopathy,15 there are no convincing evidence to
show that any specific antithrombotic treatment will influence outcomes in those with or
without COVID-19. Participation in randomized trials is encouraged, if trials are available.
• Patients with COVID-19 who require extracorporeal membrane oxygenation or continuous
renal replacement therapy or who have thrombosis of catheters or extracorporeal filters
should be treated as per the standard institutional protocols for those without COVID-19
(AIII).

Patients with COVID-19 Who Are Discharged from the Hospital:
• Routine post-discharge VTE prophylaxis is not recommended for patients with COVID-19
(AIII). However, the benefits of post-discharge prophylaxis for certain high-risk patients
without COVID-19 led to the Food and Drug Administration approval of two regimens:
rivaroxaban 10 mg daily for 31 to 39 days, and betrixaban 160 mg on Day 1, followed by
betrixaban 80 mg once daily for 35 to 42 days.16,17 Inclusion criteria for the trials that
studied these regimens included:
◦ Modified IMPROVE-VTE score ≥4; or
◦ Modified IMPROVE-VTE score ≥2 and D-dimer level >2 times the upper limit of
normal;16 or
◦ Age ≥75 years; or
◦ Age >60 years and D-dimer level >2 times the upper limit of normal; or
◦ Age 40 to 60 years, D-dimer level >2 times the upper limit of normal, and previous VTE
event or cancer.17
• Any decision to use post-discharge VTE prophylaxis should consider the individual
patient’s risk factors, including reduced mobility, bleeding risks, and feasibility.

Special Considerations for Pregnancy and Lactation
Several professional societies, including the American Society of Hematology and the
American College of Obstetricians and Gynecologists, have guidelines that specifically
address management of VTE in the context of pregnancy.18,19 There is a lack of data on the use
of these scoring systems to predict VTE risk in pregnant people. Additionally, the D-dimer
level may not be a reliable predictor of VTE in pregnancy, because there is a physiologic
increase of D-dimer levels throughout gestation.20-22
In general, the preferred anticoagulants during pregnancy are heparin compounds.2 Because
of its reliability and ease of administration, low-molecular weight heparin is recommended
rather than unfractionated heparin for prevention and treatment of VTE in pregnancy.19
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Direct-acting anticoagulants are not routinely used during pregnancy due to the lack of safety
data in pregnant people.18 The use of warfarin for the prevention or treatment of VTE should
be avoided in pregnant people, regardless of their COVID-19 status; this is especially true
during the first trimester, due to the concern for teratogenicity.
Specific recommendations for pregnant women with COVID-19 include:
• If antithrombotic therapy is prescribed during pregnancy for another indication, this
therapy should be continued if the patient receives a diagnosis of COVID-19 (AIII).
• For pregnant patients admitted to the hospital with COVID-19, recommendations for VTE
prophylaxis are the same as those for hospitalized nonpregnant patients (AIII).
• Management of anticoagulation therapy during labor and delivery requires specialized
care and planning and should be managed similarly in pregnant patients with COVID-19 as
other conditions that require anticoagulation in pregnancy (AIII).

Thrombolytic Therapy in Pregnancy:
• Due to the potential risk of maternal hemorrhage, during pregnancy, thrombolytic therapy
should be reserved for acute pulmonary embolism with life-threatening hemodynamic
instability regardless of whether a patient has COVID-19 (AIII).18

Lactation:
• Unfractionated heparin, low molecular weight heparin, and warfarin do not accumulate in
breast milk and do not induce an anticoagulant effect in the newborn; therefore, they can
be used in breastfeeding women with or without COVID-19 who require VTE prophylaxis or
treatment (AIII).19 In contrast, direct-acting oral anticoagulants are not routinely
recommended due to the lack of safety data (AIII).18

References
1. Han H, Yang L, Liu R, et al. Prominent changes in blood coagulation of patients with SARSCoV-2 infection. Clin Chem Lab Med. 2020. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/32172226.
2. Driggin E, Madhavan MV, Bikdeli B, et al. Cardiovascular considerations for patients,
health care workers, and health systems during the coronavirus disease 2019 (COVID-19)
pandemic. J Am Coll Cardiol. 2020. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/32201335.
3. Guan WJ, Ni ZY, Hu Y, et al. Clinical characteristics of coronavirus disease 2019 in China. N
Engl J Med. 2020. Available at: https://www.ncbi.nlm.nih.gov/pubmed/32109013.
4. Tang N, Bai H, Chen X, Gong J, Li D, Sun Z. Anticoagulant treatment is associated with
decreased mortality in severe coronavirus disease 2019 patients with coagulopathy. J
Thromb Haemost. 2020;18(5):1094-1099. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/32220112.
5. Llitjos JF, Leclerc M, Chochois C, et al. High incidence of venous thromboembolic events in
anticoagulated severe COVID-19 patients. J Thromb Haemost. 2020. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/32320517.
6. Helms J, Tacquard C, Severac F, et al. High risk of thrombosis in patients in severe SARSCoV-2 infection: a multicenter prospective cohort study. Intensive Care Med. 2020:
[Preprint]. Available at: https://www.esicm.org/wpcontent/uploads/2020/04/863_author_proof.pdf.
7. Klok FA, Kruip M, van der Meer NJM, et al. Incidence of thrombotic complications in
critically ill ICU patients with COVID-19. Thromb Res. 2020. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/32291094.
8. Tavazzi G, Civardi L, Caneva L, Mongodi S, Mojoli F. Thrombotic events in SARS-CoV-2
patients: an urgent call for ultrasound screening. Intensive Care Med. 2020. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/32322918.
9. Goyal P, Choi JJ, Pinheiro LC, et al. Clinical characteristics of COVID-19 in New York City. N
Engl J Med. 2020. Available at: https://www.ncbi.nlm.nih.gov/pubmed/32302078.

https://covid19treatmentguidelines.nih.gov/antithrombotic-therapy/

6/2/2020

Antithrombotic Therapy | Coronavirus Disease COVID-19

Page 7 of 7

10. Paranjpe I, Fuster V, Lala A, et al. Association of treatment dose anticoagulation with inhospital survival among hospitalized patients with COVID-19. Journal of the American
College of Cardiology. 2020. [In Press]. Available at:
https://www.sciencedirect.com/science/article/pii/S0735109720352189?via%3Dihub.
11. Thachil J, Tang N, Gando S, et al. ISTH interim guidance on recognition and management
of coagulopathy in COVID-19. J Thromb Haemost. 2020;18(5):1023-1026. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/32338827.
12. Bikdeli B, Madhavan MV, Jimenez D, et al. COVID-19 and thrombotic or thromboembolic
disease: implications for prevention, antithrombotic therapy, and follow-up. J Am Coll
Cardiol. 2020. Available at: https://www.ncbi.nlm.nih.gov/pubmed/32311448.
13. American Society of Hematology. COVID-19 and VTE/anticoagulation: frequently asked
questions. 2020. Available at: https://www.hematology.org/covid-19/covid-19-and-vteanticoagulation.Accessed May 8, 2020.
14. Ludvigsson JF. Systematic review of COVID-19 in children shows milder cases and a better
prognosis than adults. Acta Paediatr. 2020. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/32202343.
15. Iba T, Nisio MD, Levy JH, Kitamura N, Thachil J. New criteria for sepsis-induced
coagulopathy (SIC) following the revised sepsis definition: a retrospective analysis of a
nationwide survey. BMJ Open. 2017;7(9):e017046. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/28963294.
16. Spyropoulos AC, Lipardi C, Xu J, et al. Modified IMPROVE VTE Risk score and elevated
D-dimer identify a high venous thromboembolism risk in acutely ill medical population for
extended thromboprophylaxis. TH Open. 2020;4(1):e59-e65. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/32190813.
17. Cohen AT, Harrington RA, Goldhaber SZ, et al. Extended thromboprophylaxis with
betrixaban in acutely ill medical patients. N Engl J Med. 2016;375(6):534-544. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/27232649.
18. Bates SM, Rajasekhar A, Middeldorp S, et al. American Society of Hematology 2018
guidelines for management of venous thromboembolism: venous thromboembolism in the
context of pregnancy. Blood Adv. 2018;2(22):3317-3359. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/30482767.
19. ACOG Practice Bulletin No. 196 summary: thromboembolism in pregnancy. Obstet Gynecol.
2018;132(1):243-248. Available at: https://www.ncbi.nlm.nih.gov/pubmed/29939933.
20. Wang M, Lu S, Li S, Shen F. Reference intervals of D-dimer during the pregnancy and
puerperium period on the STA-R evolution coagulation analyzer. Clin Chim Acta.
2013;425:176-180. Available at: https://www.ncbi.nlm.nih.gov/pubmed/23954836.
21. Reger B, Peterfalvi A, Litter I, et al. Challenges in the evaluation of D-dimer and fibrinogen
levels in pregnant women. Thromb Res. 2013;131(4):e183-187. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/23481480.
22. Hu W, Wang Y, Li J, et al. The predictive value of D-dimer test for venous thromboembolism
during puerperium: a prospective cohort study. Clin Appl Thromb Hemost.
2020;26:1076029620901786. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/32090610.

https://covid19treatmentguidelines.nih.gov/antithrombotic-therapy/

6/2/2020

