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The novel coronavirus SARS-CoV-2 and 
resulting viral syndrome (COVID-19) 
was first reported in China during De-

cember 2019 and within weeks emerged in 
the US.1 Since it is a rapidly evolving situ-
ation, clinicians must remain current on 
best practices—a challenging institutional 
responsibility. According to LitCovid, a 
curated literature hub for tracking scien-
tific information on COVID-19, there are  
> 54,000 articles on the subject in PubMed. 
Among these include venous thromboem-
bolism (VTE) prophylaxis guidance from 
4 respected thrombosis organizations/so-
cieties and the US National Institutes of 
Health.1-5

OBSERVATIONS
COVID-19 predisposes patients with and 
without a history of cardiovascular disease 
to thrombotic complications, occurring in 
either the venous or arterial circulation sys-
tem.2,6 Early observational studies suggest 
that thrombotic rates may be in excess of 
20 to 30%; however, the use of prophylac-
tic anticoagulation was inconsistent among 
studies that were rushed to publication.6 

Autopsy data have demonstrated the 
presence of fibrin thrombi within distended 
small vessels and capillaries and extensive 
extracellular fibrin deposition.6 Investiga-
tors compared the characteristics of acute 
pulmonary embolism in 23 cases with 
COVID-19 but with no clinical signs of deep 
vein thrombosis with 100 controls with-
out COVID-19.7 They observed that throm-

botic lesions had a greater distribution in 
peripheral lung segments (ie, peripheral 
arteries) and were less extensive for those 
with COVID-19 vs without COVID-19 in-
fection. Thus, experts currently hypothesize 
that COVID-19 has a distinct “pathomecha-
nism.” As a unique phenotype, thrombotic 
events represent a combination of thrombo-
embolic disease influenced by components 
of the Virchow triad (eg, acute illness and 
immobility) and in situ immunothrombosis, 
a local inflammatory response.6,7 

Well-established surgical and nonsur-
gical VTE thromboprophylaxis guidelines 
serve as the foundation for current COVID-
19 thromboprophylaxis guidance.8,9 Condi-
tion specific guidance is extrapolated from 
small, retrospective observational studies or 
based on expert opinion, representing lev-
els 2 and 3 evidence, respectively.1-5 Table 1 
captures similarities and differences among 
COVID-19 VTE thromboprophylaxis recom-
mendations which vary by time to publica-
tion and by society member expertise gained 
from practice in the field.

Three thrombosis societies recommend 
universal pharmacologic thromboprophy-
laxis for acutely ill COVID-19 patients who 
lack contraindications.3-5 Others recommend 
use of risk stratification scoring tools, such as 
the Padua risk assessment model (RAM) for 
medical patients or Caprini RAM for surgical 
patients, the disseminated intravascular co-
agulation (DIC) score, or the sepsis-induced 
coagulopathy score to determine therapeu-
tic appropriateness (Tables 2 and 3).1,2 Since 

Background: Coagulopathy has emerged as a hallmark 
issue of the coronavirus 2019 (COVID-19). Medical facilities 
are faced with the challenge of developing institutional 
thromboprophylaxis protocols; however, due to the novelty 
of the disease, there is a dearth of high-quality, prospective 
evidence for decision making. 

Observations: The US National Institutes of Health along with 
4 leading societies in the fields of thrombosis and hemostasis 
have published guidance based on expert consensus that 
helps provide a framework for local policy development. 
While there is agreement in a few areas, there are notable and 

sometimes considerable differences in recommendations that 
facilities should discuss when developing local guidance. 

Conclusions: This document aims to streamline and simplify the 
available guidance so health care providers can readily identify 
consensus and divergence of COVID-19 thromboprophylaxis 
recommendations. Additionally, the authors provide and 
briefly highlight the COVID-19 thromboprophylaxis protocol 
of the US Department of Veterans Affairs Tennessee Valley 
Healthcare System in Nashville and Murfreesboro to serve 
as an example of a guideline-directed approach for order-set 
development. 
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most patients hospitalized for COVID-19 will 
present with a pathognomonic pneumonia 
and an oxygen requirement, they will gen-
erally achieve a score of ≥ 4 when the Padua 
RAM is applied; thus, representing a clear 
indication for pharmacologic thrombopro-
phylaxis.8,9 If the patient is pregnant, the 
Anticoagulation Forum recommends phar-
macologic prophylaxis, consultation with an 
obstetrician, and use of obstetrical thrombo-
prophylaxis guidelines.3,10,11 

Most thrombosis experts prefer paren-
teral thromboprophylaxis, specifically low 
molecular-weight heparin (LMWH) or 
fondaparinux, for inpatients over use of di-
rect oral anticoagulants (DOACs) in order 
to minimize the potential for drug interac-
tions particularly when investigational an-
tivirals are in use.4 Once-daily agents (eg, 
rivaroxaban, fondaparinux, and enoxapa-
rin) are preferred over  multiple daily doses 
to minimize staff contact with patients in-
fected with COVID-19.4,5 Fondaparinux 
and DOACs should preferentially be 
used in patients with a recent history of  
heparin-induced thrombocytopenia with 
and without thrombosis (HIT/HITTS). Sub-
cutaneous heparin is reserved for patients 
who are scheduled for invasive procedures 
or have reduced renal function (eg, creat-
inine clearance < 30 mL/min).1,3-5 In line 
with existing pharmacologic thrombopro-
phylaxis guidance, standard prophylac-
tic LMWH doses are recommended unless 
patients are obese (body mass index [BMI]  
> 30) or morbidly obese (BMI > 40) necessi-
tating selection of intermediate doses.4 

Since early non-US studies demonstrated 
high thrombotic risk without signaling a 
potential for harm from pharmacologic 
thromboprophylaxis, some organizations 
recommend empiric escalation of anticoag-
ulation doses for critical illness.3,4,6 Thus, it 
may be  reasonable to advance to either in-
termediate pharmacologic thromboprophy-
laxis dosing or therapeutic doses.3 However, 
observational studies question this aggres-
sive practice unless a clear indication ex-
ists for intensification (ie, atrial fibrillation, 
known VTE). 

A large multi-institutional registry study 
that included 400 subjects from 5 centers 
demonstrated a radiographically confirmed 
VTE rate of 4.8% and an arterial thrombo-

sis rate of 2.8%.6 When limiting to the criti-
cally ill setting, VTE and arterial thrombosis 
occurred at slightly higher rates (7.6% and 
5.6%, respectively). Patients also were at 
risk for nonvessel thrombotic complications 
(eg, CVVH circuit, central venous catheters, 
and arterial lines). Subsequently, the over-
all thrombotic complication rate was 9.5%. 
All thrombotic events except one arose in pa-
tients who were receiving standard doses of 
pharmacologic thromboprophylaxis. Unfor-
tunately, D-dimer elevation at admission was 
not only predictive of thrombosis and death, 
but portended bleeding. The overall bleeding 
rate was 4.8%, with a major bleeding rate of 
2.3%. In the context of observing thromboses 
at normally expected rates during critical ill-
ness in association with a significant bleeding 
risk, the authors recommended further inves-
tigation into the net clinical benefit.

Similarly, a National Institutes of Health 
funded, observational, single center US study 
evaluated 4,389 inpatients infected with 
COVID-19 and determined that therapeu-
tic and prophylactic anticoagulation reduced 
inpatient mortality (adjusted hazard ratio 
[aHR], 0.53 and 0.50, respectively for the pri-
mary outcome) and intubation (aHR, 0.69 
and 0.72, respectively) over no anticoagu-
lation.12 Notably, use of inpatient therapeu-
tic anticoagulation commonly represented a 
continuation of preadmission therapy or pro-
gressive COVID-19. A subanalysis demon-
strated that timely use (eg, within 48 hours 
of admission) of prophylactic or therapeu-
tic anticoagulation, resulted in no difference 
(P < .08) in the primary outcome. Bleeding 
rates were low overall: 3%, 1.7%, and 1.9% 
for therapeutic, prophylactic, and no antico-
agulation groups, respectively. Furthermore, 
selection of DOACs seems to be associated 
with lower bleeding rates when compared 
with that of LMWH heparin (1.3% vs 2.6%, 
respectively). In those where site of bleeding 
could be ascertained, the most common sites 
were the gastrointestinal tract (50.7%) fol-
lowed by mucocutaneous (19.4%), broncho-
pulmonary (14.9%), and intracranial (6%). 
In summary, prophylactic thromboprophy-
laxis doses seem to be associated with posi-
tive net clinical benefit.

As of October 30, 2020, the US Depart-
ment of Veterans Affairs (VA) had reported 
75,156 COVID-19 cases and 3,961 deaths.13 
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Since the VA Pharmacy Benefits Manage-
ment (PBM) does not disseminate nationally  
prepared anticoagulation order sets to the 
field, facility anticoagulation leads should be 
encouraged to develop local guidance-based 
policies to help standardize care and min-
imize further variations in practice, which 
would likely lack evidential support. Per 
the VA Tennessee Valley Healthcare System 
(TVHS)- Nashville/Murfreesboro anticoag-
ulation policy, we limit the ordering of par-
enteral anticoagulation to Computerized 
Patient Record System (CPRS) order sets in 
order to provide decision support (eFigure 1, 
available at doi:10.12788/fp.0063). Other fa-

cilities have shown that embedded clinical 
decision support tools increase adherence to 
guideline VTE prophylaxis recommendations 
within the VA.14

In April 2020, the TVHS anticoagulation 
clinical pharmacy leads developed a COVID-
19 specific order set based on review of so-
cietal guidance and the evolving, supportive 
literature summarized in this review with con-
sideration of provider familiarity (eFigure 2, 
available at doi:10.12788/fp.0063)). Between 
April and June 2020, the COVID-19 order 
set content consistently evolved with publica-
tion of each COVID-19 thromboprophylaxis  
guideline.1-5 

TABLE 1 Society Recommendations for COVID-19 Thromboprophylaxis
Societies  
(Guidance mo/y)

Universal  
thromboprophylaxis  
in acutely ill  
inpatients

Pharmacologic prophylaxis options in  
acutely ill inpatients

Role for  
intensification of 
pharmacologic  
prophylaxis in 
acutely ill inpatients

Universal thromboprophylaxis in 
labor and delivery

Intervention when pharmacologic  
thromboprophylaxis is  
contraindicated

Universal thromboprophylaxis in  
critical illness

Pharmacologic prophylaxis options in  
critical illness

Role for  
pharmacologic and 
mechanical  
thromboprophylaxis

NIH (5/2020)1 No; follow the  
standard of care;  
data suggest use  
when the sepsis-
induced  
coagulopathy  
score ≥ 4

Follow the standard of care No No; manage pregnant patients 
with COVID-19 for the same 
conditions that require  
anticoagulation in pregnancy; 
follow guidance recently  
published by ASH/ACOG

Not discussed Universal thromboprophylaxis in  
critical illness

There are insufficient data to recommend  
for or against the use of increasing  
anticoagulant doses; LMWH or UFH may  
be preferred due to shorter half-lives,  
ability to be administered IV or SC, and 
fewer drug-drug interactions compared  
with oral anticoagulants

Not discussed

ACC (4/2020)2 No; for patients with 
moderate or severe 
COVID-19 without  
DIC, use risk  
stratification tools 
(Caprini, IMPROVE 
model, or Padua 
model) to assess risk

For hospitalized patients with COVID-19  
without DIC, use prophylactic doses/ 
regimens: DOAC (prophylactic doses),  
enoxaparin (40 mg SC daily), dalteparin 
(5,000 U SC daily), or heparin (5,000 U  
SC 2-3 times daily if renal dysfunction  
present [CrCl < 30 mL/min]) 

No Not discussed Intermittent pneumatic  
compression

Yes; for patients with moderate or  
severe COVID-19 without DIC, use risk  
stratification tools (Caprini, IMPROVE 
model, or Padua model) to assess risk; 
Yes; for patients with moderate or severe 
COVID-19 and DIC (note: the diagnosis 
of DIC is best established using the ISTH 
DIC score calculator)

Use standard doses/regimens:  
enoxaparin (SC 40 mg daily), dalteparin  
(5,000 U SC daily), heparin (5,000 U 
2-3 times SC daily if renal dysfunction  
present [CrCl < 30 mL/min])

Yes; combination in 
severe COVID-19 is 
reasonable

Anticoagulation 
Forum (5/2020)3

Yes; use for all  
nonpregnant  
hospitalized patients 
with confirmed or 
highly suspected 
COVID-19

Standard dose VTE prophylaxis Not discussed Yes; follow guidance recently 
published by the RCOG; close 
collaboration with obstetric and 
anesthesiology colleagues is 
recommended in the event of 
delivery and/or need for epidural 
anesthesia during hospitalization

Intermittent pneumatic   
compression devices with 
regular reassessment for  
conversion to pharmacologic  
prophylaxis

Yes Suggest increased doses:
 enoxaparin (40 mg SC twice daily), 
enoxaparin (0.5 mg/kg SC twice daily),  
heparin (7,500 U SC 3 times daily), or  
  low-intensity heparin infusion

Yes; combination in 
critically ill patients is 
reasonable

ISTH (5/2020)4 Yes Standard dose UFH or LMWH should be 
used after careful assessment of bleed risk; 
LMWH is preferred agent; regimens:
      enoxaparin (40 mg SC daily), or heparin 

(5,000-7,500 SC every 8-12 h); modify  
recommendations based on extremes of 
body weight, severe thrombocytopenia (ie, 
platelet counts of 10,000 x 109/L or 25,000 
x 109/L) or deteriorating renal function

Yes; intermediate 
dose LMWH may 
be reasonable  
in non-ICU  
hospitalized 
COVID-19  
patients

Not discussed Not discussed Yes Use standard prophylactic doses of  
UFH or LMWH; an intermediate dose  
can be considered in high-risk ICU  
patients:

enoxaparin (40 mg 1-2 times daily),  
enoxaparin (0.5 mg/kg 1-2 times daily), 
prophylactic or treatment dose DOAC, or 
heparin (5,000-7,500 U every 8-12 h)a

Yes

CHEST (6/2020)5 Yes LMWH or fondaparinux over UFH; and  
additionally recommends LMWH, 
fondaparinux, or UFH, over a DOAC

No Not discussed Mechanical thromboprophylaxis in 
critically ill, COVID-19

Yes Use standard dose anticoagulant  
thromboprophylaxis over intermediate or  
full treatment dosing, per existing guidelines; 
suggest LMWH over UFH and LMWH or  
UFH over fondaparinux or a DOAC

No

Abbreviations: ACC, American College of Cardiology; ACOG, American College of Obstetricians and Gynecologists; ASH, American Society of 
Hematology; CHEST, American College of Chest Physicians; CrCl, creatinine clearance; DIC, disseminated intravascular coagulation; DOAC, 
direct oral anticoagulants; ICU, intensive care unit; ISTH, International Society on Thrombosis and Haemostasis; LMWH, low molecular-weight 
heparin; NIH, National Institutes of Health; RCOG, Royal College of Obstetricians; SC, subcutaneous; UFH, unfractionated heparin.
aTreatment-dose heparin should not be considered for primary prevention.
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Since TVHS is a high-complexity facil-
ity, we elected to use universal pharmaco-
logic thromboprophylaxis for patients with 
COVID-19. This construct bypasses the use 
of scoring tools (eg, RAM), although we 
use Padua and Caprini RAMS for medical 
and surgical patients, respectively, who are 
not diagnosed with COVID-19. The order 
set displays all acceptable guideline rec-
ommended options, delineated by loca-
tion of care (eg, medical ward vs intensive 
care unit), prior history of heparin-induced 
thrombocytopenia, and renal function. Sub-
sequently, all potential agents, doses, and 
dosing interval options are offered so that 
the provider autonomously determines 
how to individualize the clinical care. Since 
TVHS has only diagnosed 932 ambulatory/
inpatient COVID-19 cases combined, our 
plans are to complete a future observational 

analysis to determine the effectiveness of 
the inpatient COVID-19 thromboprophy-
laxis order set for our internal customers. 

CONCLUSIONS
The COVID-19 pandemic has resulted in 
arguably the most challenging medical cli-
mate in the evidence-based medicine era. 
Until high-quality randomized controlled tri-
als are published, the medical community 
is, in a sense, operating within a crucible of 
crisis having to navigate therapeutic pol-
icy with little certainty. This principle holds 
true for thromboprophylaxis in patients with 
COVID-19 despite the numerous advance-
ments in this field over the past decade. 

A review of societal guidance shows there 
is universal agreement with regards to sup-
porting standard doses of pharmacological 
prophylaxis in acutely ill patients either 

TABLE 1 Society Recommendations for COVID-19 Thromboprophylaxis
Societies  
(Guidance mo/y)

Universal  
thromboprophylaxis  
in acutely ill  
inpatients

Pharmacologic prophylaxis options in  
acutely ill inpatients

Role for  
intensification of 
pharmacologic  
prophylaxis in 
acutely ill inpatients

Universal thromboprophylaxis in 
labor and delivery

Intervention when pharmacologic  
thromboprophylaxis is  
contraindicated

Universal thromboprophylaxis in  
critical illness

Pharmacologic prophylaxis options in  
critical illness

Role for  
pharmacologic and 
mechanical  
thromboprophylaxis

NIH (5/2020)1 No; follow the  
standard of care;  
data suggest use  
when the sepsis-
induced  
coagulopathy  
score ≥ 4

Follow the standard of care No No; manage pregnant patients 
with COVID-19 for the same 
conditions that require  
anticoagulation in pregnancy; 
follow guidance recently  
published by ASH/ACOG

Not discussed Universal thromboprophylaxis in  
critical illness

There are insufficient data to recommend  
for or against the use of increasing  
anticoagulant doses; LMWH or UFH may  
be preferred due to shorter half-lives,  
ability to be administered IV or SC, and 
fewer drug-drug interactions compared  
with oral anticoagulants

Not discussed

ACC (4/2020)2 No; for patients with 
moderate or severe 
COVID-19 without  
DIC, use risk  
stratification tools 
(Caprini, IMPROVE 
model, or Padua 
model) to assess risk

For hospitalized patients with COVID-19  
without DIC, use prophylactic doses/ 
regimens: DOAC (prophylactic doses),  
enoxaparin (40 mg SC daily), dalteparin 
(5,000 U SC daily), or heparin (5,000 U  
SC 2-3 times daily if renal dysfunction  
present [CrCl < 30 mL/min]) 

No Not discussed Intermittent pneumatic  
compression

Yes; for patients with moderate or  
severe COVID-19 without DIC, use risk  
stratification tools (Caprini, IMPROVE 
model, or Padua model) to assess risk; 
Yes; for patients with moderate or severe 
COVID-19 and DIC (note: the diagnosis 
of DIC is best established using the ISTH 
DIC score calculator)

Use standard doses/regimens:  
enoxaparin (SC 40 mg daily), dalteparin  
(5,000 U SC daily), heparin (5,000 U 
2-3 times SC daily if renal dysfunction  
present [CrCl < 30 mL/min])

Yes; combination in 
severe COVID-19 is 
reasonable

Anticoagulation 
Forum (5/2020)3

Yes; use for all  
nonpregnant  
hospitalized patients 
with confirmed or 
highly suspected 
COVID-19

Standard dose VTE prophylaxis Not discussed Yes; follow guidance recently 
published by the RCOG; close 
collaboration with obstetric and 
anesthesiology colleagues is 
recommended in the event of 
delivery and/or need for epidural 
anesthesia during hospitalization

Intermittent pneumatic   
compression devices with 
regular reassessment for  
conversion to pharmacologic  
prophylaxis

Yes Suggest increased doses:
 enoxaparin (40 mg SC twice daily), 
enoxaparin (0.5 mg/kg SC twice daily),  
heparin (7,500 U SC 3 times daily), or  
  low-intensity heparin infusion

Yes; combination in 
critically ill patients is 
reasonable

ISTH (5/2020)4 Yes Standard dose UFH or LMWH should be 
used after careful assessment of bleed risk; 
LMWH is preferred agent; regimens:
      enoxaparin (40 mg SC daily), or heparin 

(5,000-7,500 SC every 8-12 h); modify  
recommendations based on extremes of 
body weight, severe thrombocytopenia (ie, 
platelet counts of 10,000 x 109/L or 25,000 
x 109/L) or deteriorating renal function

Yes; intermediate 
dose LMWH may 
be reasonable  
in non-ICU  
hospitalized 
COVID-19  
patients

Not discussed Not discussed Yes Use standard prophylactic doses of  
UFH or LMWH; an intermediate dose  
can be considered in high-risk ICU  
patients:

enoxaparin (40 mg 1-2 times daily),  
enoxaparin (0.5 mg/kg 1-2 times daily), 
prophylactic or treatment dose DOAC, or 
heparin (5,000-7,500 U every 8-12 h)a

Yes

CHEST (6/2020)5 Yes LMWH or fondaparinux over UFH; and  
additionally recommends LMWH, 
fondaparinux, or UFH, over a DOAC

No Not discussed Mechanical thromboprophylaxis in 
critically ill, COVID-19

Yes Use standard dose anticoagulant  
thromboprophylaxis over intermediate or  
full treatment dosing, per existing guidelines; 
suggest LMWH over UFH and LMWH or  
UFH over fondaparinux or a DOAC

No
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when universally applied or guided by a 
RAM as well as the use of universal throm-
boprophylaxis in critically ill patients. All 
societies discourage the use of antiplatelet 
therapy for arterial thrombosis prevention 
and advocate for mechanical compres-
sion in patients with contraindications to 
pharmacologic anticoagulation. Beyond 
this, divergence between guidance state-
ments begins to appear. For example, so-
cieties do not currently agree on the role 
and approach for extended pharmacologic 
prophylaxis postdischarge. The differences 
between societal guidance speaks to the de-
gree of uncertainty among leading experts, 
which is considered to be the logical out-
working of the current level of evidence. 
Regardless, these guidance documents 
should be considered the best resource cur-
rently available. 

The medical community is fortunate 
to have robust societies that have pub-
lished guidance on thromboprophylaxis in 
patients with COVID-19. The novelty of 
COVID-19 precludes these societal guid-
ance publications from being based on 
high-quality evidence, but at the very 
least, they provide insight into how lead-
ing experts in the field of thrombosis and 

hemostasis are currently navigating the 
therapeutic landscape. 

While this paper provides a summary of 
the current guidance, evidence is evolving at 
an unprecedented pace. Facilities and anti-
coagulation leads should be actively and fre-
quently evaluating literature and guidance 
to ensure their practices and policies remain 
current. 
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TABLE 3 Caprini Risk Assessment Model for Most Surgery Patients8,a

1 Point 2 Points 3 Points 5 Points

Aged 41-60 y Aged 61-74 y Aged ≥ 75 y Stroke (< 1 mo)

Minor surgery planned Arthroscopic surgery History of VTE Elective arthroplasty 

Body mass index > 25 Major open surgery (> 45 min) Family history of VTE Hip, pelvis, or leg fracture

Swollen legs (current) Laparoscopic surgery (> 45 min) Factor V Leiden 
prothrombin 20210A

Acute spinal cord injury (< 1 mo)

Varicose veins Malignancy (present or previous) Lupus anticoagulant

Sepsis (< 1 mo) Confined to bed (> 72 h) Anticardiolipin antibodies

Serious lung disease including  
pneumonia (< 1 mo)

Immobilizing plaster cast Elevated serum homocysteine

Abnormal pulmonary function (COPD) Central venous access/ PICC line Heparin-induced  
thrombocytopenia

Acute myocardial infarction Other congenital or acquired 
thrombophilia

Congestive heart failure (< 1 mo)

Medical patient currently at bed rest

History of inflammatory bowel disease

History of prior major surgery (< 1 mo)

For women:
 Pregnancy or postpartum
 History of unexplained or recurrent  
   spontaneous abortion
 Oral contraceptives or hormone replacement

Abbreviations: COPD, chronic obstructive pulmonary disease; PICC, peripherally inserted central catheter; VTE, venous thromboembolism.
aInstructions: Use pharmacologic thromboprophylaxis if score > 3.


