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Prescribing DOACs with specific  
patient populations in mind
What prescribing considerations should be top of mind 
when obesity, renal disease, cancer, or thrombophilia are 
at play?

Four medications comprise the drug category known 
as direct oral anticoagulants (DOACs). Dabigatran 
(Pradaxa)1 was the first to gain approval. It was ap-

proved by the US Food and Drug Administration (FDA) in 
2010 for the reduction of stroke and systemic embolism in 
patients with nonvalvular atrial fibrillation (AF). This was 
followed by approvals for rivaroxaban (Xarelto)2 in 2011, 
apixaban (Eliquis)3 in 2012, and edoxaban (Savaysa)4 in 
2015. Betrixaban (Bevyxxa)5 was approved in 2017 for venous 
thromboembolism (VTE) prophylaxis in acutely ill hospital-
ized patients with restricted mobility, but it was removed 
from the market in 2020. 

In addition to stroke prevention in nonvalvular AF, 
each DOAC has been approved for other indications 
and has been addressed further in guideline-based 
recommendations outside FDA-approved indications. 
This review highlights the evolving use of DOACs and 
the expansion of applications for multiple adult patient  
populations. 

Overview of DOACs
Dabigatran is the only direct thrombin inhibitor; the oth-
er agents inhibit factor Xa. TABLE 11-4 summarizes FDA- 
approved indications and dosing and guideline-based 
dosing. Dabigatran and edoxaban require parenteral an-
ticoagulation for 5 to 10 days prior to initiation for acute 
VTE, limiting their use.1,4 TABLE 21-4 highlights pharmaco-
kinetic differences among the agents. For example, dabi-
gatran is 80% renally cleared, is somewhat dialyzable, 
and can accumulate in patients with renal dysfunction.1 
Edoxaban is contraindicated for nonvalvular AF in patients 
with a creatinine clearance (CrCl) > 95 mL/min because 
an increased stroke risk was demonstrated.4 Therefore, ri-
varoxaban and apixaban are prescribed most often in the  
United States.6,7 

Strength of recommendation (SOR)

 A   Good-quality patient-oriented 
evidence

   B    Inconsistent or limited-quality 
patient-oriented evidence

   C   Consensus, usual practice,  
opinion, disease-oriented  
evidence, case series

PRACTICE  
RECOMMENDATIONS
❯ Consider a direct oral 
anticoagulant (DOAC) 
when treating venous 
thromboembolism (VTE) 
in patients with advanced 
chronic kidney disease or 
obesity.  C

❯ Select apixaban for 
treatment of VTE or 
nonvalvular atrial 
fibrillation in patients with 
end-stage renal disease, 
due to its minimal renal 
clearance compared with 
other DOACs.  B

❯ Consider DOACs such as 
dabigatran, rivaroxaban, 
or apixaban for treatment 
of VTE in the context 
of heparin-induced 
thrombocytopenia.  C
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Applications in special  
patient populations
Obesity
As of 2020, more than 40% of adults in the 
United States were obese (body mass index 
[BMI] ≥ 30), with 9% classified as class 3 or se-
verely obese (BMI ≥ 40).8 Altered drug phar-
macokinetics in patients with severe obesity 
raises concern for undertreatment with fixed-
dose DOACs. Phase III DOAC approval trials 
included patients with obesity, but weight 
cutoffs differed, making extrapolating effi-
cacy and safety data difficult across different 
obesity stages.9 Although no FDA-labeled 
dosing adjustments exist for patients with 
obesity, the International Society on Throm-
bosis and Haemostasis (ISTH) does provide 
such recommendations.

❚ ISTH changes position on measuring 
drug levels. ISTH previously recommended 
avoiding DOACs in those with a BMI > 40 or 
body weight > 120 kg. If a DOAC was used, 
ISTH advised obtaining peak and trough drug 
levels.10 However, DOAC drug levels have not 
been associated with clinical outcomes or suf-
ficient degrees of anticoagulation.11 

In April 2021, ISTH updated guidance on 

DOACs in obesity, indicating standard doses 
of rivaroxaban or apixaban can be used for 
the treatment and prevention of VTE in all 
patients regardless of weight or BMI. Because 
data in obesity are lacking for dabigatran 
and edoxaban, avoid using these agents in 
patients with a BMI > 40 or weight > 120 kg. 
Additionally, assessing drug levels is no lon-
ger recommended, as there is insufficient evi-
dence that these impact clinical outcomes.12 

The 2021 American College of Chest Phy-
sicians (CHEST) guideline update does not 
recommend adjustments based on weight,13 
and the 2019 European Society of Cardiology 
(ESC) guidelines make no mention of weight 
when treating acute pulmonary embolism.14 

❚ Effectiveness of DOACs for AF in pa-
tients with obesity isn’t clear, as most data 
are from retrospective cohort analyses. In pa-
tients weighing > 120 kg, dabigatran has shown 
efficacy in thrombosis prevention similar to 
that achieved in those weighing ≤ 120 kg, but it 
has increased the risk for gastrointestinal (GI) 
bleeding.15 Another study indicated a 15-mg 
dose of rivaroxaban may be associated with 
increased thromboembolic complications in 
patients with a BMI ≥ 35.16 Alternatively, an-
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ISTH has updated guidance 
on DOACs in obesity, 

indicating standard doses of 
rivaroxaban or apixaban can 
be used for the treatment 

and prevention of VTE in all 
patients regardless of weight 

or BMI.
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other retrospective study of rivaroxaban dem-
onstrated a small absolute risk reduction in 
ischemic stroke among patients in all stages of 
obesity and no difference in significant bleed-
ing events.17 One further retrospective cohort 
showed that, in patients with a BMI ≥ 50 kg, 
the effectiveness of rivaroxaban and apixaban 
in thrombosis prevention and bleeding safety 
outcomes was comparable to that seen in 
those with a BMI < 30.18 

As a result of conflicting data, and a lack 
of prospective randomized controlled tri-
als (RCTs), ISTH continued recommending 
international normalized ratio (INR)–based 
dosing of warfarin for class 3 or severely 

obese patients with AF. The 2018 CHEST 
guidelines19 and the 2020 ESC guidelines20 
make no mention of DOAC avoidance in pa-
tients with obesity and AF. 

Advanced and end-stage renal disease 
DOACs are renally dosed based on indica-
tion, drug-drug interactions, and degree of 
renal function (TABLE 31-4). For example, pa-
tients with AF who are anticoagulated with 
apixaban are prescribed 2.5 mg twice daily 
when 2 of the 3 following criteria are met: age  
≥ 80 years, body weight ≤ 60 kg, serum cre-
atinine ≥ 1.5 mg/dL. However, no dosage ad-
justment is necessary for VTE treatment or 

TABLE 1

FDA-approved indications and guideline-based dosing for DOACs1-4

Indication 
Dabigatran
(Pradaxa)1

Rivaroxaban
(Xarelto)2

Apixaban
(Eliquis)3

Edoxaban
(Savaysa)4

Nonvalvular atrial fibrillation 150 mg bid
20 mg/d with evening 

meal 
5 mg bid 60 mg/d 

Treatment of acute VTE
150 mg bid after 

5-10 d of parenteral 
anticoagulation 

15 mg bid x 21 d

then

20 mg/d with food

10 mg bid for 7 d;
then 5 mg bid 

60 mg/d after  
5-10 d of parenteral 

anticoagulation 

Secondary VTE prophylaxis 
following initial treatment 

150 mg bid if CrCl  
> 30 mL/min

10 mg/dc

or

10-20 mg/dd

2.5 mg bidc 

or 

2.5-5 mg bidd 

N/A

Postoperative VTE 
prophylaxis: Total knee repair

N/A
10 mg/d 6-10 h after 

surgery x 12 d
2.5 mg bid 12-24 h 

after surgery for 12 d
N/A

Postoperative VTE 
prophylaxis: Total hip repair

110 mg 1-4 h 
after surgery and 

hemostasis is achieved; 
then 220 mg daily for 

28-35 d

10 mg/d 6-10 h after 
surgery x 35 d

2.5 mg bid 12-24 h 
after surgery for 35 d

N/A

Prevention of cardiovascular  
eventsa in patients with 
coronary arteriosclerosis

N/A
2.5 mg bid + aspirin  

75-100 mg/d
N/A N/A

Prevention of major 
thrombotic vascular eventsb 
in patients with peripheral 
arterial occlusive disease 

N/A
2.5 mg bid + aspirin  

75-100 mg/d
N/A N/A

VTE prophylaxis for 
hospitalized, acutely ill 
patients 

N/A
10 mg/d during 

hospitalization and after 
discharge for 31-39 de

N/A N/A

CrCl, creatinine clearance; DOACs, direct oral anticoagulants; FDA, US Food and Drug Administration; N/A, not applicable; VTE, venous thromboembolism.
a Including cardiovascular death, myocardial infarction, and stroke.
b Including myocardial infarction, ischemic stroke, acute limb ischemia, and major amputation of a vascular etiology. 
c FDA-based dosing after initial 6 months of treatment dose.
d Guideline dosing after initial 6 months of treatment dose. 
e Patients not at high risk for bleeding. 
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TABLE 2

DOAC pharmacokinetics1-4

Time to peak
(h)

Elimination half-life 
(h)

Hepatic metabolism Renal clearance Dialyzable

Dabigatran
(Pradaxa)1

2 12-17 Minimal 80% renal
Yes

(49%-57%)

Rivaroxaban
(Xarelto)2

2.5-4 9-13 CYP3A4/5
66% renal; 

28% intestinal 
No

Apixaban
(Eliquis)3

3 8-11 CYP3A4
25% renal; 

70% intestinal
No; only 4% is 

dialyzable 

Edoxaban
(Savaysa)4

1-2 10-14 Minimal

50% renala; 
remainder as 

biliary/intestinal 
metabolism

No; only 6% is 
dialyzable

DOACs, direct oral anticoagulants.
a Contraindicated in patients with creatinine clearance > 95 mL/min for atrial fibrillation due to increased risk for stroke. 

prophylaxis with apixaban regardless of renal 
function.3 

Data supporting the safety and efficacy 
of DOACs in end-stage renal disease (ESRD) 
are sparse. All DOACs are renally cleared to 
varying degrees (TABLE 21-4), theoretically in-
creasing bleeding risk as kidney disease pro-
gresses. Apixaban is the least renally cleared 
of the DOACs and has been evaluated in the 
greatest number of trials for patients with 
ESRD for both VTE treatment and prevention 
and nonvalvular AF.21 As a result, the FDA ap-
proved standard-dose apixaban (5 mg twice 
daily) for VTE treatment and prevention and 
nonvalvular AF in patients with ESRD, even 
those requiring dialysis. Use the reduced 
apixaban dose (2.5 mg twice daily) in patients 
with ESRD and AF only if they are ≥ 80 years 
of age or their body weight is ≤ 60 kg.3 

Patients with cancer
❚ Cancer-associated acute VTE treatment. 
Cancer is an established risk factor for 
acute VTE but it also increases the risk for 
treatment- associated bleeding compared 
with patients without cancer.22 Historically, 
low-molecular-weight heparin (LMWH) was 
recommended over warfarin and DOACs for 
cancer-associated thromboses (CAT).23 Com-
pared with warfarin, LMWH reduced the rate 
of recurrent VTE and had similar or reduced 
bleeding rates at 6 to 12 months.24-26 However, 
clinicians and patients often chose warfarin 
to avoid subcutaneous injections.27 

CHEST guidelines recommend oral  
Xa inhibitors over LMWH for the treatment of 
CAT.13 The 2020 guidelines of the National In-
stitute for Health and Care Excellence (NICE) 
recommend DOACs as an option for CAT 
along with LMWH or LMWH transitioned to 
warfarin.28 The American Society of Clinical 
Oncology (ASCO) recommends rivaroxaban 
for acute VTE treatment in CAT. No head-to-
head trials have evaluated comparative effi-
cacy of DOACs for CAT. However, edoxaban 
and rivaroxaban are associated with a greater 
risk for GI bleeding; therefore, apixaban is 
preferred in patients with GI malignancies.29 
Standard DOAC VTE treatment dosing is rec-
ommended for all 3 agents.2-4 

When using DOACs for patients with 
CAT, consider potential drug-drug inter-
actions with chemotherapy regimens. All 
DOACs  are transported by p-glycoprotein, 
while rivaroxaban and apixaban are sub-
strates of cytochrome P450, leading to po-
tentially significant drug-drug interactions.30 
These interactions could affect the patient’s 
chemotherapeutic regimen, decrease the ef-
ficacy of the DOAC, or increase the risk for 
bleeding. Therefore, anticoagulation choice 
should be made in collaboration with the 
 hematology/oncology team. 

❚ Cancer-associated VTE prophylaxis. 
VTE prophylaxis for patients with cancer is 
complex and necessitates a global assess-
ment of cancer location and treatment regi-
men and setting. Hospitalized patients 
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receiving chemotherapy are at high risk for  
VTE if mobility is reduced or if other VTE risk 
factors are present. The International Initia-
tive on Thrombosis and Cancer (ITAC)31 and 
ISTH32 recommend VTE prophylaxis with 
unfractionated heparin or LMWH (ISTH rec-
ommends LMWH more strongly). The 2020 
ASCO Guidelines recommend pharmacolog-
ic anticoagulation but make no drug-specific 
recommendation.29 Parenteral treatment in 
hospitalized patients is not as burdensome as 
it is in ambulatory patients; therefore, these 
recommendations are less likely to elicit in-
patient opposition. 

In the ambulatory setting, patient avoid-

ance of subcutaneous injections necessitates 
consideration of DOACs for CAT prophylaxis. 
The Khorana Risk Score (KRS) is a validated 
tool (scale, 0-7) to predict VTE risk in ambula-
tory patients receiving chemotherapy.33 KRS 
scores ≥ 2 indicate high thrombotic risk and 
the need for prophylactic anticoagulation. 
ASCO recommends apixaban, rivaroxaban, 
or LMWH.29 ISTH and ITAC both recommend 
apixaban or rivaroxaban over LMWH.31,34 An 
RCT published in June 2023 confirmed that, 
for adults with cancer and VTE, DOACs were 
noninferior to LMWH for preventing recur-
rent VTE for 6 months.35 The recommended 
doses for apixaban (2.5 mg twice daily) and 

TABLE 3

Renal dosing of DOACs1-4

Indication 
Dabigatran
(Pradaxa)1

(CrCl in mL/min)

Rivaroxaban
(Xarelto)2

(CrCl in mL/min)

Apixaban
(Eliquis)3

(CrCl in mL/min)

Edoxaban
(Savaysa)4

(CrCl in mL/min)

Nonvalvular atrial fibrillation

CrCl 15-30: 75 mg bid

CrCl < 15: No 
recommendation

CrCl ≤ 50: 15 mg/da 

2.5 mg bid when 2 of 3 
criteria are metc: 

Age: ≥ 80 y

Body weight: ≤ 60 kg

Serum creatinine:  
≥ 1.5 mg/dL

CrCl > 95: Avoid use 

CrCl 15-50: 30 mg/dd 

CrCl < 15: Avoid use   

Treatment of acute VTE
CrCl < 30 or dialysis: 
No recommendation 

CrCl < 15: Avoid use  

No adjustment necessary 

Secondary VTE prophylaxis 
following initial treatment 

CrCl < 30 or dialysis: 
No recommendation

N/A

Postoperative VTE 
prophylaxis: Total knee 

repair
N/A

CrCl < 15: Avoid useb

N/A

Postoperative VTE 
prophylaxis: Total hip repair

CrCl 30-50: 150 mg/d

CrCl < 30 or dialysis: 
No recommendation 

N/A

Prevention of cardiovascular 
eventsa in patients with 
coronary arteriosclerosis

N/A

No adjustment 
necessary 

N/A N/A

Prevention of major 
thrombotic vascular eventsb 
in patients with peripheral 
arterial occlusive disease 

N/A N/A N/A

VTE prophylaxis: 
Hospitalized, acutely ill 

patients 
N/A CrCl < 15: Avoid use  N/A N/A

CrCl, creatinine clearance; N/A, not applicable; VTE, venous thromboembolism.
a For acute renal failure, consider dose adjustment or discontinuation.  
b For acute renal failure, discontinue treatment. 
c Criteria remain the same, even for patients with end-stage renal disease or dialysis. 
d CrCl 15-30 mL/min in Japanese patients with atrial fibrillation: 15 mg/d. 
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Assessing DOAC 
blood levels 
is no longer 
recommended 
for patients with 
obesity, as there 
is insufficient 
evidence that 
these measures 
affect clinical 
outcomes.

rivaroxaban (10 mg daily) for CAT VTE pro-
phylaxis are lower than FDA-approved treat-
ment doses.31

Patients with thrombophilia:  
VTE prevention  
Thrombophilias are broadly categorized as 
inherited or acquired, with inherited throm-
bophilia being more prevalent. The Factor V 
Leiden (FVL) variant affects 2% to 7% of the 
population, and prothrombin gene mutation 
(PGM) affects 1% to 2% of the population.36 
Other forms of inherited thrombophilia, 
such as protein C deficiency, protein S defi-
ciency, and antithrombin deficiency, occur 
less commonly (< 0.7% of the population).36 
Antiphospholipid syndrome (APS), the most 
common acquired thrombophilia, affects ap-
proximately 2% of the population.36 APS in-
volves multiple antibodies: anticardiolipin 
antibodies, lupus anticoagulant, and anti-
beta-2 glycoprotein 1 antibodies. Establishing 
risk for thrombosis across the varying types of 
thrombophilia has proven difficult, but APS is 
considered the most thrombogenic thrombo-
philia apart from extremely rare homozygous 
inherited thrombophilias.36 Therefore, DOAC 
recommendations are thrombophilia specific.

A prospective cohort study evaluated 
DOACs compared with heparin/warfarin 
for VTE treatment in patients with inherited 
thrombophilias.37 Although all 4 available 
DOACs were included, most patients (61.1%) 
received rivaroxaban. Patients with an array 
of inherited thrombophilias, including rare 
homozygous mutations, were enrolled in this 
trial. While most patients (66.9%) had a “mild 
thrombophilia” defined as either FVL or 
PGM, the remainder had more severe throm-
bophilias.37 VTE recurrence was similar 
and uncommon in the DOAC and heparin/
warfarin groups, consistent with a previous 
meta-analysis.38 Surprisingly, an increase in 
the cumulative risk for bleeding was seen in 
the DOAC group compared with the warfarin 
group, a finding inconsistent with prior tri-
als.38 There were no major bleeding events in 
the DOAC group, but 3 such events occurred 
in the heparin/warfarin group, including  
2 intracranial hemorrhages. 

Currently NICE, CHEST, and ISTH do not 
make a recommendation for a preferred agent 

in patients with an acute VTE and inherited 
thrombophilia; however, DOACs would not 
be inappropriate.23,28,32 The American Society 
of Hematology (ASH) had planned to release 
recommendations related to the treatment of 
thrombophilia in 2020, but they were delayed 
by the COVID-19 pandemic.39 

❚ APS presents challenges for acute VTE 
anticoagulation. First, it causes a strongly 
thrombogenic state necessitating therapeu-
tic anticoagulation. Second, for patients with 
positive lupus anticoagulant, INR monitoring 
and standardized INR goals may be inad-
equate.40 Therefore, using fixed-dose DOACs 
without the need for therapeutic monitor-
ing is appealing, but significant concerns ex-
ist for using DOACs in patients with APS.41-45 
ISTH and CHEST recommend warfarin for 
the treatment and prevention of acute VTE 
in patients with APS, especially those with 
triple- positive (anticardiolipin, lupus anti-
coagulant, and anti-beta-2 glycoprotein 1) 
APS.13,46 Package labeling for all DOACs rec-
ommends avoidance in triple-positive APS.1-4 

ASTRO-APS is the most recent RCT to 
compare apixaban and warfarin for patients 
with APS,47 and it was terminated early after 
6 of 23 patients in the apixaban group had 
thrombotic events, while no one in the warfa-
rin group had such an event.48 Subsequently, 
a meta-analysis49 demonstrated that patients 
with thrombotic APS appear to have a great-
er risk for arterial thrombosis when treated 
with DOACs compared with warfarin. These  
2 studies may lead to changes in recommen-
dations to avoid DOACs in all patients with 
APS or may prompt more focused trials for 
DOAC use in patients with APS plus an an-
tiplatelet to mitigate arterial thrombotic risk. 

Expanded clinical indications 
Superficial vein thrombosis 
Superficial thrombophlebitis or superficial 
vein thrombosis (SVT) is estimated to oc-
cur 6 times more frequently than VTE.50 
Management of patients with isolated, un-
complicated thrombophlebitis who are at 
low risk for extension of the SVT involves 
symptomatic treatment with nonsteroidal 
anti-inflammatory drugs, topical agents, or 
compression therapy. However, depending 
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For patients at 
intermediate risk 
for extension of 
superficial vein 
thrombosis who 
decline daily 
subcutaneous 
injections of 
fondaparinux, 
rivaroxaban  
10 mg/d may be 
an alternative.

on risk for progression, anticoagulation may 
be recommended.51

Patients at intermediate risk for exten-
sion or propagation of SVT are candidates for 
anticoagulation. The CHEST guidelines rec-
ommend fondaparinux 2.5 mg subcutaneous 
injections daily for 45 days instead of LMWH 
or warfarin.13 However, if patients decline  
6 weeks of daily injections, the guidelines ac-
knowledge that rivaroxaban 10 mg daily may 
be an alternative.13

Certain situations should prompt one to 
consider using a treatment dose of a DOAC 
for 3 months. These include cases in which 
the SVT is located within 3 cm of the deep ve-
nous system, expands despite an appropriate 
prophylactic regimen, or recurs after discon-
tinuation of prophylactic anticoagulation.13,50

Acute coronary syndrome 
The American College of Cardiology/ 
American Heart Association (ACC/AHA) rec-
ommend combination antiplatelet therapy 
and anticoagulation for management of acute 
coronary syndrome in hospitalized patients.52 
Data are mixed regarding longer-term an-
ticoagulation in addition to dual antiplate-
let therapy in outpatient settings to prevent 
thrombosis recurrence in the absence of AF. 

The APPRAISE-2 trial enrolled high-risk 
patients with ACS within 7 days of the event.53 
Apixaban 5 mg twice daily was compared 
with placebo in patients taking aspirin or 
aspirin plus clopidogrel. The trial was termi-
nated early because major bleeding events 
increased with apixaban without reduction in 
recurrent ischemic events. The ATLAS ACS-
TIMI 46 trial evaluated different rivaroxaban 
doses (5-20 mg daily) in ACS patients.54 The 
study revealed possible thrombosis benefit 
but also increased risk for bleeding, particu-
larly at higher doses. As a result, another 
study—ATLAS ACS 2-TIMI 51—was con-
ducted and  compared the use of low-dose 
rivaroxaban (2.5 mg twice daily or 5 mg twice 
daily) vs placebo for patients with recent 
ACS.55 All patients were receiving low-dose 
aspirin, and approximately 93% of patients 
in each group also were receiving clopidogrel 
or ticlopidine. As in the APPRAISE-2 trial, ri-
varoxaban increased the rate of major bleed-
ing and intracranial hemorrhage; however, it 

did not increase the incidence of fatal bleed-
ing. Unlike APPRAISE-2, rivaroxaban signifi-
cantly reduced the primary efficacy end point, 
a composite of death from cardiovascular 
causes, myocardial infarction, or stroke (abso-
lute risk reduction = 1.8%; number needed to 
treat = 56 for combined rivaroxaban doses).55

A secondary subgroup analysis com-
bined data from the ATLAS ACMS-TIMI 46 
and ATLAS ACS 2-TIMI 51 trials to evaluate 
outcomes in patients receiving aspirin mono-
therapy when combined with rivaroxaban  
2.5 mg twice daily or 5 mg twice daily or with 
placebo.56 The primary efficacy end point 
was a composite of cardiovascular death, 
myocardial infarction, or stroke. When the  
2 trials were evaluated separately, neither 
rivaroxaban dose was associated with reduc-
tion of the primary efficacy outcomes com-
pared with aspirin alone. However, when the 
data were pooled, both the combined rivar-
oxaban doses (particularly the 5-mg dose) 
were associated with reduced cardiovascu-
lar outcomes. From a safety perspective, the 
2.5-mg twice-daily dose of rivaroxaban was 
the only dose not associated with increased 
major bleeding risk. Thus, the 2.5-mg twice-
daily dose of rivaroxaban may not provide 
sufficient cardiovascular benefit in patients 
with ACS, while the larger dose may increase 
the risk for nonfatal major bleeding events.56

The European Medicines Agency57 ap-
proved rivaroxaban 2.5 mg twice daily for 
ACS, and the 2020 ESC guidelines58 consider 
it an appropriate therapeutic option in addi-
tion to aspirin for patients at high ischemic 
risk and low bleeding risk. ACS is not an FDA-
approved indication for DOACs, and the 
ACC/AHA Guideline for the Management of 
ACS, last updated in 2014, does not include 
DOACs for ACS unless patients have AF.52 
Ongoing trials are further investigating riva-
roxaban for ACS, so the use of DOACs in the 
post-acute phase of ACS may become clearer 
in the future.59

Heparin-induced thrombocytopenia 
Historically, nonheparin parenteral anti-
coagulants argatroban, bivalirudin, and 
fondaparinux were recommended for pa-
tients at risk for or who had heparin-induced 
thrombocytopenia (HIT). Argatroban is the 
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The ACC/AHA 
recommend 
combination 
antiplatelet 
therapy and 
anticoagulation 
for management 
of acute 
coronary 
syndrome in 
hospitalized 
patients.

only drug FDA approved for the treatment 
and prophylaxis of HIT; recommendations 
for the others are based on guideline recom-
mendations.23,60,61 The nonheparin parenteral 
anticoagulants cost between $700 and $1500 
per day; therefore most patients with HIT are 
transitioned to warfarin.62 However, protein C 
and S inhibition and a subsequent prothrom-
botic state conveyed by warfarin initiation 
necessitates a minimum 5-day bridge to 
therapeutic warfarin with a nonheparin par-
enteral anticoagulant. 

In vitro tests show that DOACs do not 
promote development of HIT antibodies63 or 
affect platelet activation or aggregation.64 A 
literature summary of DOACs for HIT deter-
mined that in 104 patients, all but 1 achieved 
platelet recovery (defined as > 150,000/mcL) 
within a median time of 7 days. Therapeutical-
ly, DOACs prevented new or recurrent VTE in 
102/104 cases (98%), and only 3% of patients 
experienced significant bleeding events.62

The 2018 ASH guidelines for VTE man-
agement in HIT include (with very low cer-
tainty of evidence) dabigatran, rivaroxaban, 
or apixaban for consideration in addition to 
previously recommended nonheparin par-
enteral anticoagulants.61 The dosing of each 
agent is contingent upon treatment of patients 
with HIT and an acute thrombosis (HITT) or 
HIT in the absence of VTE. For patients with 
HITT, treatment doses for acute VTE should 
be used for the appropriate duration of ther-
apy (ie, 3 months). Importantly, dabigatran 
requires a 5-day pretreatment period with a 
parenteral anticoagulant, so it is not an ideal 
option. When treating isolated HIT (in the ab-
sence of VTE), ASH recommends all agents 
be dosed twice daily—dabigatran 150 mg 
twice daily (no 5-day parenteral pretreatment 
necessary), rivaroxaban 15 mg twice daily, or 
apixaban 5 mg twice daily—until platelet re-
covery (≥ 150,000/mcL) is achieved.61                        JFP
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