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PRACE POGLĄDOWE 

In general, critically ill patients are susceptible to 
vascular thrombosis and have a higher risk of bleed-
ing compared to non-critically ill medical or surgi-
cal patients. The advent of direct oral anticoagulants 
(DOACs) is a revolution in medicine. Unfortunately, 
clinical trials of the use of DOACs in the intensive 
care unit (ICU) are lacking. Over the last decade,  
the utilization of DOACs has increased, and critical 
care clinicians can come across patients with known 
and unknown use of DOACs [1]. Pivotal phase III 
DOAC trials did not include patients requiring ICU 
management, patients with acute kidney injury, 
patients with major bleeding, or patients in need of 
urgent surgical interventions [2–6]. 

This narrative review covers current evidence on 
the use of DOAC in indicated conditions and antico-
agulant management of medical or surgical patients 
receiving DOAC before ICU admission. This article is 
the second part of the narrative review. Pharmacol-
ogy, including indications and dosing, has been cov-
ered in the first part: “Use of direct oral anticoagu-
lants in ICU patients. Part I – Applied pharmacology”.

SEARCH STRATEGY AND SELECTION CRITERIA
This is a non-structured narrative review to pro-

vide current clinical evidence about the use of DOACs 
in ICU patients. The review was conducted by 
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a search on the PubMed, Embase, Medline, Google 
Scholar, and Cinicaltrials.gov databases. The search 
included publications from 1994 to 2020, using the 
terms “dabigatran”, “rivaroxaban”, “apixaban”, “edoxa-
ban”, or “betrixaban”, “oral anticoagulants use in criti-
cally ill patients”, “DOACs/NOACs use in the intensive 
care unit”, “oral anticoagulants in sepsis, shock, and 
acute kidney injury”, and “oral anticoagulant mana-
gement in the perioperative period” to identify rele-
vant papers, including randomized clinical trials, 
meta-analyses, observation studies, case series, and 
guidelines.

CURRENT EVIDENCE FOR USE OF DOAC
Atrial fibrillation

Warfarin (vitamin K antagonist) remains the anti-
coagulant of choice for patients with valvular atrial 
fibrillation (AF), secondary to mechanical valves and 
moderate to severe rheumatic mitral valve stenosis, 
due to the exclusion of such patients from phase III 
DOAC trials and evidence of thrombotic and bleed-
ing risks in these patients [7–10]. Current guidelines 
recommend using DOACs in patients with non-
valvular AF (NVAF) because DOACs are non-inferior 
to warfarin in stroke prevention in this population 
[11, 12]. Due to the lack of evidence and pragma-
tism, the consensus opinion is to switch a DOAC to 
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a parenteral anticoagulant if such patients are ad-
mitted to the ICU either due to AF, AF-associated 
complications (e.g. stroke), the need for an invasive 
procedure, or sepsis/shock [13, 14]. In patients with 
new-onset NVAF of > 48 hours, who need urgent 
cardioversion, DOACs can be started 4 hours before 
transoesophageal echocardiogram and cardiover-
sion, if there are no other concerns related to the 
use of DOACs (e.g. sepsis, stroke, acute kidney injury) 
[11, 15]. Patients with NVAF of < 48-hour duration 
who need urgent cardioversion can receive DOACs 
as soon as possible before or immediately after car-
dioversion [11, 12, 15].

Patients with bio-prosthetic valves were also ex-
cluded or minimally included in DOAC trials [3–6]. 
Current guidelines are not clear about using DOACs 
for stroke prevention in patients with AF and bio-
prosthetic valves; such patients could be eligible for 
DOACs after 3 months of surgery [11]. But, as per 
the manufacturers of DOACs, such use is considered 
off-label and is not recommended [16–18]. 

Acute coronary syndrome
Patients already on a DOAC/ 
Patients with a new indication for anticoagulation

Parenteral anticoagulants (unfractionated or low-
molecular-weight heparin, bivalirudin, fondaparinux) 
are the recommended agents during the manage-
ment of acute coronary syndrome (ACS) [19, 20]. For 
patients already taking DOACs, who present with 
ACS, DOACs should be stopped on admission [13]. 
For ST-segment elevation myocardial infarction 
(STEMI) patients undergoing percutaneous coro-
nary intervention (PCI), parenteral anticoagulation 
is initiated as soon as possible, regardless of the 
timing of the last dose of DOAC [14, 20]. Fibrinolysis 

can be considered if PCI is not available and fibri-
nolysis is the only option, and if the plasma level of 
a specific DOAC is below the reference range and 
DOAC-related coagulation parameters are normal 
(as discussed in part 1 of this review) [14].

For non-STEMI patients who are not in urgent 
need of reperfusion, parenteral anticoagulation can 
be delayed to dissipate the anticoagulant effect of 
the DOAC [11].

After management of ACS, DOAC should be 
resumed combined with dual antiplatelet therapy 
(DAPT) at least in the immediate period [11]. For 
patients who have a new indication for anticoagu-
lation (atrial fibrillation, venous thromboembolism), 
DOAC can be started in combination with DAPT as 
soon as there is no further indication of parenteral 
anticoagulants. The total duration of triple therapy 
should be individualized based on the specific in-
dication, risk of a recurrent ischaemic event, stent 
thrombosis, and bleeding risk [14, 21]. See Figure 1 
for the practical approach.

DOAC use in ACS patients not undergoing PCI 
and without other indications for anticoagulation 

ACS patients who do not undergo PCI are at 
high risk of recurrence of symptoms due to throm-
bus persistence, increased platelet reactivity, and  
elevated thrombin generation, which provides the 
rationale for chronic anticoagulation in such pa-
tients [22]. Rivaroxaban is the only DOAC that has 
been shown to reduce the risk of recurrent ischae-
mic events and mortality when added to DAPT in 
ACS patients who have not received PCI and do 
not have other indications for anticoagulation (e.g.,  
AF or VTE) [23, 24]. Rivaroxaban was used at a much 
lower dose (2.5 mg or 5 mg twice daily) compared 

FIGURE 1. Suggested practical approach for direct oral anticoagulant management in cases of acute coronary syndrome

DOAC – direct oral anticoagulant, NSTEMI – non-ST elevation myocardial infarction, STEMI – ST-elevation myocardial infarction, PCI – percutaneous coronary intervention, DAPT – dual antiplatelet therapy 
*Choice and combination of antiplatelets is out of scope of this review. #After 7 days total duration of DOAC + DAPT or single antiplatelet should be individualized based on ischemic and bleeding risks. 

Acute coronary syndrome 

Stable: Start parenteral 
anticoagulantion  

≥ 12 hr of last dose 
of DOAC

Urgent reperfusion 
indicated:  

Manage as per STEMI 

NSTEMI STEMI

PCI

Post PCI if no further parenteral anticoagulation is indicated resume 
same DOAC + DAPT* for at least 7 days# 

If fibrinolysis is only option,  
it may be considered if DOAC related 

coagulation test are normal and DOAC 
plasma level is below reference range 

If PCI available and planned,  
start parenteral anticoagulation  

as soon as possible regardless  
the timing of last dose of DOAC 

Stop DOAC and use antiplatelets  
as per standard recommendations 
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to its dose for AF patients (20 mg once daily), and it 
was noted that a 5 mg dose did not show a survival 
benefit [24]. Based on the phase III ATLAS ACS TIMI  
51 trial (Anti-Xa Therapy to Lower Cardiovascular 
Events in Addition to Aspirin With or Without Thie-
nopyridine Therapy in Subjects with Acute Coronary 
Syndrome–Thrombolysis in Myocardial Infarction 51), 
rivaroxaban was recommended in combination with 
aspirin or aspirin plus clopidogrel (or ticlopidine) in 
certain ACS patients with a low bleeding risk [21, 24].

Dabigatran or apixaban combined with DAPT led 
to increased bleeding risk without reducing ischae-
mic events [23, 25]. Importantly, randomized trials are 
ongoing to assess the safety and efficacy of DOACs 
when used in combination with antiplatelets [26, 27].

Post cardiac valve replacement
Warfarin remains the anticoagulant of choice 

in patients with mechanical valves [11, 12]. In the 
recent past, there has been a shift from mechanical 
to bioprosthetic valves [28]. Even though biopros-
thetic valves are less thrombogenic than mechani-
cal valves, the true incidence of bio-prosthetic valve 
thrombosis is more than previously thought [28]. 
Recommendations regarding antithrombotic pro-
phylaxis following bioprosthetic valve implanta-
tion remain controversial regarding the adequacy 
of antiplatelet therapy alone versus the addition 
of either warfarin or a DOAC, especially in the early 
post-procedure period. Warfarin is also the agent 
of choice for bio-prosthetic mitral valve and mitral 
valvuloplasty [15]. Patients who undergo transcath-
eter aortic valve replacement and have AF could use 
DOACs after 3 months of the procedure as per the 
European Society of Cardiology [11]. However, the 
American Heart Association (AHA) and DOAC manu-
facturers do not recommend such use [15–18].

Venous thromboembolism treatment 
(deep venous thrombosis and pulmonary 
embolism)

DOACs have been approved for the treatment 
of venous thromboembolism (VTE) [29]. DOACs 
are non-inferior to low-molecular-weight hepa-
rin (LMWH) and warfarin to prevent recurrent VTE  
[30–32]. Patients with haemodynamic compromise 
or those with the anticipated need for invasive inter-
vention should be treated with unfractionated hepa-
rin during the critical phase. DOACs can be started 
as soon as there is no need for invasive intervention 
and patients are haemodynamically stable [29]. 

Patients on DOACs can have a recurrent VTE [33, 
34]. In such cases, an incorrect dose of DOAC, non-
compliance, and any drug interactions should be ex-
cluded. Such cases can be managed by switching to 
full-dose LMWH for at least 1 month [34, 35]. 

There is a lack of data to guide clinicians whether 
to use thrombolysis in patients who develop pulmo-
nary embolism (PE) while taking a DOAC and require 
thrombolysis due to haemodynamic compromise.  
It may be reasonable to consider thrombolysis in cas-
es of arrest or peri-arrest due to PE in the setting of 
concomitant DOAC use [1]. Endovascular interven-
tion could be an option in patients with intermediate 
to high risk [1].

Venous thromboembolism prevention
VTE incidence has been reported to be as high 

as 40% in critically ill patients who do not receive 
thromboprophylaxis [36]. Trials have evaluated the 
use of DOACs for VTE prevention in hospitalized 
patients with acute medical illness, but not in ICU 
patients [13]. Betrixaban is the only DOAC approved 
with an extended duration of prophylaxis against 
VTE in medically ill hospitalized patients, but current 
guidelines do not recommend extended duration 
thromboprophylaxis [37, 38]. 

Acute ischaemic stroke
Data on the safety and efficacy of intravenous 

(iv) thrombolysis in ischaemic stroke patients taking 
DOACs is minimal [39]. The American Heart Associa-
tion (AHA), American Stroke Association (ASA), and 
European Heart Rhythm Association (EHRA) discour-
age the use of IV thrombolytics in patients present-
ing with acute ischaemic stroke who are on DOACs  
[14, 40]. As per AHA/ASA/EHRA, IV thrombolytics 
may be considered if the DOAC plasma level is below 
the detection limit and DOAC-related coagulation 
parameters are normal, or if the last dose of DOAC 
was > 48 hours before presentation in a patient 
with normal renal parameters [14, 40]. Endovascu-
lar therapy may be considered for patients who are 
not candidates for IV thrombolysis due to the use  
of DOACs [11]. 

Current evidence is not sufficient to guide 
with certainty when to resume or initiate DOACs 
(in the setting of AF) after ischaemic stroke [3–6]. 
So far, only prospective observational studies and  
2 small, randomized trials have assessed the timing, 
efficacy, and safety of DOACs following a cardioem-
bolic stroke [41–44]. These studies have reported 
that early DOAC administration (with a median of 
3–5 days) in mild to moderate AF-associated ischae-
mic stroke did not increase symptomatic or radio-
graphic haemorrhage, but delayed administration 
was associated with increased frequency of recur-
rent ischaemic stroke [41–44]. AHA and ASA rec-
ommend starting anticoagulation after 4–14 days 
of ischaemic stroke in the setting of AF [45]. EHRA 
suggests a timeline to resume or initiate anticoagu-
lants based on the severity of stroke/neurologic 
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deficit. DOAC can be resumed or started 1 day af-
ter a transient ischaemic attack, ≥ 3 days after mild 
ischaemic stroke, ≥ 6–8 days after moderate stroke, 
and ≥ 12–14 days after severe stroke [14]. In patients 
with moderate and severe stroke, haemorrhagic 
transformation should be excluded before starting 
an anticoagulant [14]. See Figure 2 for a practical 
approach.

Heparin-induced thrombocytopaenia
In vitro analyses have demonstrated that DOACs 

do not activate platelet aggregation in the pres-
ence of antiplatelet factor 4/heparin antibodies [46].  
Current evidence evaluating the use of DOACs to 
manage heparin-induced thrombocytopaenia (HIT) 
is limited to small retrospective studies. The acu-
ity of the studied population, if reported, was low, 
which prohibits the application of results to criti-
cally ill patients [47, 48]. Based on current evidence, 
the American Society of Hematology 2018 guide-
lines included conditional recommendations to use  
DOACs in the acute phase of HIT, but only in clinically 
stable patients with an average risk of bleeding [49].

Cerebral venous thrombosis
Due to the significantly reduced risk of intracra-

nial haemorrhage compared to warfarin, DOACs are 
an attractive option for the long-term treatment of 
cerebral venous thrombosis (CVT) [50, 51]. A multi-
centre prospective observational study by Wasay 
et al. [52] found that using a DOAC (rivaroxaban 
or dabigatran) for the long-term treatment of CVT 
is safe and as effective as warfarin. In this study, 
patients were treated with UFH or LMWH during 
the acute phase, and an oral anticoagulant (either 
DOAC or warfarin) for the long-term treatment was 

started within a median of 7 days of diagnosis of 
CVT. Recently published results of the RE-SPECT 
CVT trial (Rationale, design, and protocol of a ran-
domized controlled trial of the safety and efficacy 
of dabigatran etexilate versus dose-adjusted war-
farin in patients with cerebral venous thrombosis) 
showed that dabigatran is non-inferior to warfarin 
in treating CVT, and with fewer bleeding events [53]. 
Currently, warfarin is being used for the long-term 
treatment of CVT [54].

DOAC USE DURING CONCURRENT ACUTE MEDICAL 
CONDITIONS
Sepsis 

Sepsis is commonly encountered among hospi-
talized patients and is associated with coagulation 
abnormalities [55]. Patients with sepsis are at high 
risk of multiorgan dysfunction and poor outcomes 
as sepsis is associated with microvascular throm-
bosis or bleeding due to depletion of coagulation 
factors and platelets [56]. Sepsis increases the risk 
of AF and VTE [57]. Observational data have shown 
that the use of warfarin in patients with AF during 
critical illness is associated with an increased risk of 
bleeding [57, 58]. Unfortunately, there are no safety 
and efficacy data for the use of DOACs in patients 
with sepsis if they need therapeutic anticoagulation 
[3–6]. For patients who are already on DOACs and 
need ICU admission due to sepsis, it is suggested to 
switch DOAC to UFH or LMWH [13].

Acute kidney injury 
As discussed in Part I of this review series (“Use of 

direct oral anticoagulant in ICU patients. Part I – Ap-
plied pharmacology”), all DOACs are dependent on 
renal excretions to some extent. Renal impairment,  

FIGURE 2. Resuming or initiating direct oral anticoagulant after transient ischaemic attack or acute ischaemic stroke

Persistent mild  
neurologic deficit

Persistent moderate/severe 
neurologic deficit

Consider to resume/initiate a DOAC 
≥ 3 days after event 

Consider to resume/initiate a DOAC 
≥ 6 days after event

Moderate*

Severe*

Consider to resume/initiate a DOAC 
12–14 days after event

CT or MRI brain to exclude 
hemorrhagic transformation 

24 hours before resuming  
or initiating a DOAC

Ischemic
stroke* 

TIA

Consider 
resuming/ 

initiating DOAC ≥ 1 day 
after event

TIA – transient ischemic attack, DOAC – direct oral anticoagulant, CT – computerized tomography, MRI – magnetic resonance imaging 
*Severity of stroke based on National Institute of Health Stroke Scale.
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either acute or chronic, affects the clearance of the 
DOACs [59]. In the case series by Singh et al. [60], 
all 5 cases of dabigatran-associated acute bleeding 
had an acute decline in the renal functions, and all 
of them were on a stable dose of DOAC before the 
critical events. Unfortunately, so far, there are no 
safety and efficacy data on DOACs in acute kidney 
injury patients. Switching DOACs to alternative an-
ticoagulants is suggested for patients with acute 
kidney injury [14].

PERIOPERATIVE MANAGEMENT OF PATIENTS  
ON DOAC
Emergency surgery

Idarucizumab and andexanet alfa are the 2 agents 
approved by the Food and Drug Administration (FDA) 
to reverse the anticoagulant effect of dabigatran and 
factor-Xa-inhibitors, respectively. The RE-VERSE AD 
(Reversal Effects of Idarucizumab on Active Dabi-
gatran) trial evaluated outcomes in patients who 
received idarucizumab in the setting of urgent surgi-
cal interventions or bleeding [61]. Unfortunately, the 
ANNEXA-4 (Andexanet Alfa for Acute Major Bleed-
ing Associated with Factor Xa Inhibitors) trial evalu-
ated patients who had factor-Xa-inhibitor-associated 
bleeding and did not include patients in need of ur-
gent surgical intervention [62]. 

Based on the urgency and bleeding risk of the 
procedure, idarucizumab and andexanet alfa can 
be considered to prevent bleeding complications 
[11, 14, 61]. If specific reversal agents are not avail-
able and surgical intervention is associated with 
increased risk of bleeding, prothrombin complex 
concentrates (unactivated or activated) and antifi-
brinolytics (e.g., tranexamic acid) can be considered 
to reduce bleeding [63–65].

Elective surgery 
Outcomes in patients on DOACs and the need 

for elective procedures have been examined ac-
cording to the bleeding risk of the surgery [66, 67]. 
Most dermatologic, dental, and ophthalmologic 

procedures can be performed without interrup-
tion of systemic anticoagulation, usually 24 hours 
after the last dose [11, 68, 69]. For other procedures, 
pre-procedure cessation of anticoagulants is gene-
rally recommended, which depends on the risk of 
bleeding, clinical impact of holding the anticoagu-
lant, and renal clearance of the DOAC [11, 68, 69].  
Commonly, DOACs are held 1–4 days before the 
procedure. In patients with creatinine clearance 
(CrCl) < 50 mL min–1, dabigatran should be dis-
continued at least 4 days and factor-Xa-inhibitors 
at least 2 days before the procedure [14, 68–70]  
(see Figure 3). 

Due to the quick onset of action and short half-
life of DOACs, peri-procedural bridging is not recom-
mended [11, 71]. 

Post-procedure resumption of DOACs is based on 
post-procedure bleeding risks and consultation with 
the clinician who did the procedure. The expert opin-
ion is to hold the DOAC for the same number of days 
after the procedure as before the procedure [13, 70].

Patients undergoing cardiac device 
implantation 

Uninterrupted use of warfarin has shown bet-
ter outcomes than bridging with parenteral anti-
coagulation in patients who need cardiac device 
implantation [72, 73]. Interrupted or continuous 
DOAC therapy during device implantation remains 
a matter of debate [74]. Most clinicians discontinue 
DOACs before device implantation based on the 
half-life of the DOAC and CrCl. Usually, dabigatran 
is stopped 24 hours before device implantation in 
those with CrCl > 80 mL min–1, 36 hours before in 
those with CrCl 50–79 mL min–1, and 48 hours earlier 
in those with CrCl < 50 mL min–1. Patients on apixa-
ban, edoxaban, or rivaroxaban are advised to hold 
the DOAC 24 hours before the procedure [72, 74]. 
After device implantation, DOACs can be resumed 
24 hours after the procedure in patients with high 
thromboembolic risk and after 3–5 days in those 
with increased bleeding risks [72, 74].

FIGURE 3. Perioperative management of patients on direct oral anticoagulant

Patients on DOAC

Hold all DOACs 
1 day before 
procedures

Hold dabigatran 
2 days before 

procedures

Hold factor-Xa 
inhibitors 1 day 

before procedures

Hold all DOACs 
2 days before 

procedures

 Hold dabigatran 
4 days before 

procedures

Hold factor-Xa 
inhibitors 2 days 

before procedures

CrCI ≥ 50 CrCI 30–50 CrCI ≥ 50 CrCI 30–50

Low bleeding risk surgery High bleeding risk surgery

CrCI – creatinine clearance, DOAC – direct oral anticoagulant.
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Managing bleeding in patients taking DOAC
Better outcomes have been reported in patients 

on DOACs and suffering from intracranial haemor-
rhage or major traumatic bleeding compared to 
patients who take warfarin [51, 75]. For the mana-
gement of confirmed or suspected DOAC-induced 
bleeding, the basic principles remain the same as 
for any other bleeding case [76]. If possible, specific 
DOAC, the timing of the last dose, and the indica-
tion for DOAC use should be identified. Laboratory 
tests, including renal function, tests of anticoagu-
lation (aPTT, PT), anti-factor-Xa activity for factor 
Xa-inhibitors, and diluted thrombin time (dTT) for 
dabigatran should be performed [77]. Idarucizu mab 
can be used to reverse the anticoagulant effect of 
dabigatran, and andexanet alfa or 4-factor pro-
thrombin complex concentrates are the available 
options for factor Xa-inhibitors associated bleeding 
[11, 32, 61–64]. If the last dose of DOAC was recent 
enough, oral activated charcoal could decrease the 
absorption of the unabsorbed drug [78]. Haemo-
dialysis can be considered to remove dabigatran 
from circulation [60, 79] (see Table 1).

Scoring systems such as CHA2DS2-VASc and  
HAS-BLED can help decide whether to resume anti-
coagulant or not. DOACs may be resumed 4–8 weeks 
after the intracranial bleed if the underlying aetiol-
ogy and bleeding risks have been managed ade-
quately [14].

ONGOING IMPORTANT TRIALS
Continued extensive research has led to the in-

creasing use of DOACs during the last decade. Still, 
the safety and efficacy related to DOACs use in criti-
cally ill patients requiring ICU admission are unan-

swered. Several clinical trials are underway to answer 
some of the essential clinical queries [80] (Table 2). 

CORONAVIRUS DISEASE 2019 (COVID-19)  
AND USE OF DOAC 

In the recent COVID-19 pandemic, SARS-CoV-2 
(severe acute respiratory syndrome coronavirus-2)-
infected critically ill patients demonstrated dysre-
gulated inflammation and higher thrombotic com-
plications (up to 45% in ICU patients) [81]. Direct 
factor Xa inhibitors have shown beneficial effects  
in COVID-19 patients, with anticoagulant, anti- 
inflammatory, and anti-viral properties [82]. De-
spite multiple potential benefits of direct factor Xa 
inhibitors in patients with COVID-19, good clinical 
evidence is scarce in terms of risk benefit at present. 
The longer half-life of these drugs can be detrimen-
tal when urgent invasive procedures are planned in 
critically ill hospitalized patients or in the event of 
rapid worsening of renal or hepatic function. 

At present (updated May 2021), no major guide-
lines recommend the use of DOAC, either as a pro-
phylactic or therapeutic, in COVID-19 patients ad-
mitted to the ICU (Table 3). Only a few guidelines 
recommend the use of direct factor Xa inhibitors in 
COVID-19 patients in specific situations like non-ICU 
settings for extended prophylaxis, post-discharge 
prophylaxis in high-risk populations, and post-dis-
charge extended therapy in confirmed VTE patients 
(Table 3) [83–87]. 

CONCLUSIONS
In the near future, it will not be uncommon 

for critical care physicians to have more and more 
patients who are already taking DOACs for various 

TABLE 1. Measures to manage major bleeding in patients on direct oral anticoagulants

Measure Direct oral anticoagulant

Dabigatran Factor-Xa-Inhibitors

Laboratory tests* CBC, CMP, PT, aPTT, dTT CBC, CMP, PT, aPTT, anti-factor-Xa activity

Specific reversal agent Idarucizumab Andexanet alfa 

Prothrombic  
complex (PCC) 
concentrates¶

If idarucizumab not available, activated PCC (FEIBA) 
can be used 

4-factor or 3-factor PCC if activated PCC are unavailable 

4-factor PCC@ 
3-factor PCC if no other agent is available 

Antifibrinolytics  
(e.g., tranexamic acid)

In cases of severe bleeding or if no other agents 
available

In cases of severe bleeding or if no other  
agents available

DOAC removal Activated charcoal: if last dose within past 2 hours
Haemodialysis: as an option of last resort

Activated charcoal: if last dose within edoxaban:  
2 hours, apixaban: 6 hours and rivaroxaban: 8 hours 

Haemodialysis: Factor-Xa-inhibitors cannot  
be removed by dialysis 

Emergent surgery Use specific or nonspecific agents if severe bleeding anticipated

CBC – complete blood count, CMP – comprehensive metabolic panel, PT – prothrombin time, aPTT – activated partial thromboplastin time, dTT – dilute thrombin time, FEIBA – factor VIII 
activity bypassing agent.
*Patient may have abnormal coagulation tests unrelated to DOACs due to comorbid conditions or acute illness. Consider activated PCC use only in severe cases due to associated prothrombotic risk. 
@Considered as alternative to andexanet alfa. Unfortunately, no data available regarding direct comparison of 4PCC to andexanet alfa. 
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TABLE 2. Some important ongoing and future clinical trials of direct acting oral anticoagulants

S.N. Trail name with US National Clinical Trial (NCT) Number Primary aim

1. Activated Charcoal for Patients Undergoing Invasive Procedure Delayed 
Due to Direct Oral Anticoagulants (CACAOD): NCT02969746

To evaluate the efficacy of oral activated charcoal for improving 
elimination of direct oral anticoagulants (rivaroxaban, apixaban) 
in the case of an unscheduled invasive procedure delayed due to 

anticoagulant treatment

2. Venous Thromboembolism in Renally Impaired Patients and Direct 
Oral Anticoagulants (VERDICT): NCT02664155

To evaluate reduced doses of apixaban and rivaroxaban compared to 
standard of care anticoagulation (heparins–vitamin K antagonists)  

for VTE treatment in patients with moderate or severe renal 
insufficiency in terms of net clinical benefit  

(recurrent VTE and major bleeding) at 3 months

3. Direct Oral Anticoagulant Management for Cardiac Device 
Implantation (StimAOD): NCT03879473

To evaluate bleeding and thromboembolic events after early 
(≤ 48 hours) vs. delayed (> 48 hours) DOAC resumption  

in DOAC-treated patients undergoing cardiac device implantation

4. What is the Optimal Antithrombotic Strategy in Patients Presenting 
With Acute Coronary Syndrome Having Atrial Fibrillation  

With Indication for Anticoagulants? (WOEST 3): NCT04436978

To evaluate the outcomes of dual therapy with oral anticoagulants 
plus P2Y12 inhibitors as compared to triple therapy with oral 

anticoagulant plus P2Y12 inhibitor plus aspirin in patients with atrial 
fibrillation (and indication for oral anticoagulants) presenting  

with acute coronary syndrome 

5. Early Versus Late Initiation of Direct Oral Anticoagulants 
in Post-ischaemic Stroke Patients With Atrial fibrillation (ELAN): 

NCT03148457

To determine the net benefit of early versus late initiation 
of DOACs in patients with acute ischaemic stroke related 

to atrial fibrillation

6. Reversal Agent Use in Patients Treated With Direct Oral 
Anticoagulants or Vitamin K Antagonists (RADOA): NCT01722786

To evaluate the effects of reversal agents as PCC, aPCC, rVIIa,  
specific antidots in severe bleeding patients treated  

with oral anticoagulants

7. Treatment of Intracerebral Haemorrhage in Patients 
on Non-vitamin K Antagonist (TICH-NOAC): NCT02866838

To assess the outcomes of tranexamic acid use  
in patients DOACs related intracerebral haemorrhage 

8. Addressing Real-world Anticoagulant Management Issues 
in Stroke (ARAMIS): NCT02478177

To examine the prevalence of preadmission DOACs use among patients 
with acute ischemic stroke or intracerebral haemorrhage; describe and 

characterize coagulation tests being used to assess the level  
of anticoagulation in these patients; examine the utilization and 

safety profile of thrombolytic therapy in acute ischemic stroke patients 
taking new classes of anticoagulants; and document treatment 

patterns of anticoagulation-related ICH and compare how care and 
outcomes vary by novel oral anticoagulants and warfarin

VTE – venous thromboembolism, DOAC – direct oral anticoagulant, PCC – prothrombin complex concentrate, aPCC – activated prothrombin complex concentrate, rVIIA – recombinant factor Va, ICH – intracerebral 
haemorrhage

TABLE 3. Leading organizations’/societies’ recommendations for the use of direct factor Xa inhibitors in the management of COVID-19 patients (updated 
till May 2021) 

Organization/society [Ref] Month/year Consideration for the use of direct factor Xa inhibitors in COVID-19 patients

ICU patients (either 
prophylactic or therapeutic)

Non-ICU setting

American Society of Chest Physician [83] June 2020 No recommendation No recommendation

International Society on Thrombosis  
and Hemostasis [84]

August 2020 No recommendation Rivaroxaban or betrixaban in non-ICU settings 
for extended prophylaxis 

Post discharge prophylactic use in high-risk* 
patients (up to 30 days) and extended therapeutic 

use in confirmed VTE patients

World Health Organization [85] January 2021 No recommendation No recommendation

American Society of Hematology [86] February 2021 No recommendation No recommendation

National Institute of Health [87] February 2021 No recommendation Post discharge prophylactic use in high-risk* 
patients (rivaroxaban 10 mg daily for 31–39 days)

ICU – intensive care unit, VTE – venous thromboembolism
*High-risk patients includes advanced age, stay in ICU, cancer, previous history of venous thromboembolism, thrombophilia, severe immobility, elevated D-dimer (> 2 times upper limit of normal), Modified International 
Medical Prevention Registry on Venous Thromboembolism (IMPROVE) VTE risk score ≥ 4. 
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clinical conditions, due to its ever-increasing popu-
larity because of their fixed dosing with minimal 
monitoring and the availability of specific reversal 
agents. At present, there is little evidence about the 
safety of continuing DOACs in critically ill patients 
after admission in the ICU, even if anticoagulation 
is indicated. In these patients, the anticoagulant  
effect is preferably achieved by switching to heparin 
(LMWH or UFH). Some studies also evaluated DOAC 
use for VTE prevention in hospitalized patients with 
acute medical illness but not ICU patients. Hope-
fully, ongoing and future trials will provide strong 
evidence for the use of DOACs in ICU patients. 
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