


European Stroke Organisation (ESO) Guideline on 
Reversal of Oral Anticoagulants in Acute Intracerebral 
Haemorrhage 
The aim of the present European Stroke Organisation guideline document is to provide clinically useful evidence-based 
recommendation on reversal of anticoagulant activity VKA (warfarin, phenprocoumon and acenocoumarol), direct factor II (thrombin) 
inhibitors (dabigatran etexilat) and factor-Xa-inhibitors (apixaban, edoxaban and rivaroxaban) in patients with acute intracerebral 
haemorrhage. The guideline was prepared following the Standard Operational Procedure for a European Stroke Organisation guideline 
document and according to GRADE methodology. As a basic principle, we defined use of oral anticoagulation pragmatically: oral 
anticoagulation use is assumed by positive medical history unless relevant anticoagulant activity is regarded unlikely by medical history 
or has been ruled out by laboratory testing. Overall, we strongly recommend using prothrombin complex over no treatment and fresh-
frozen plasma in patients on VKA plus vitamin K.We further strongly recommend using idarucizumab in patients on dabigatran and 
make a recommendation for andexanet alfa in patients on rivaroxaban and apixaban over no treatment. We make a weak 
recommendation on using high-dose prothrombin complex concentrate (50 IU/kg) for all patients taking edoxaban and for patients on 
rivaroxaban or apixaban in case andexanet alfa is not available. We recommend against using tranexamic acid and rFVIIa, outside of 
trials. The presented treatment recommendations aim to normalise coagulation, there is no or only indirect data on effects on functional 
outcome or mortality, and only little data from randomised controlled trials. 
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Summary of recommendations 

1 - European Stroke Organisation (ESO) Guideline on Reversal of Oral Anticoagulants in Acute 
Intracerebral Haemorrhage 

 New 

This guideline is published in the European Stroke Journal. 

2 - Authors 

3 - Abstract 

4 - Summary table of recommendations 

5 - Plain language summary 

6 - Introduction 

7 - Methods 

8 - Results 

8.1 - Prothrombin complex concentrate vs. placebo 

Strong recommendation 

In adults with ICH occurring during use of VKA (with an INR above normal), we recommend using PCC to decrease 

mortality and normalise INR. 

Quality of evidence: Very low ⊕ ⊕

8.2 - Prothrombin complex concentrate vs. Fresh frozen plasma 

Strong recommendation 

In patients with VKA-induced ICH, we recommend PCC over FFP. 

Quality of evidence: Moderate ⊕⊕⊕ ⊕⊕⊕

8.3 - Additional information on dosing and timing 

Consensus recommendation 

In patients with VKA-induced ICH, we recommend to use PCC dosages in the range from 20 to 50 IU/kg in the INR ≥ 2 

and 10 to 20 IU/kg if 1.3 ≤ INR<2 

Delphi vote: 6/6 experts 

 

8.4 - Vitamin K vs. no treatment, Prothrombin complex concentrate , or Fresh Frozen Plasma 

European Stroke Organisation (ESO) Guideline on Reversal of Oral Anticoagulants in Acute Intracerebral Haemorrhage - European Stroke

4 of 37

https://journals.sagepub.com/doi/full/10.1177/2396987319849763


Strong recommendation 

In adult patients with ICH occurring during use of VKA (with an INR 1.3), we recommend the initial use of vitamin K 

(10 mg intravenously (IV)) in addition to fast reversal strategies including PCC to prevent re-increase of INR, to 

decrease haematoma expansion and decrease mortality. 

Quality of evidence: Very low ⊕ ⊕

8.5 - Recombinant factor VIIa vs. placebo or fresh frozen plasma 

Strong recommendation against 

We recommend against using rFVIIa to improve outcome, decrease haematoma expansion or increase normalisation of 

INR in patients with ICH occurring during use of VKA. 

Quality of evidence: Very low ⊕ ⊕

8.6 - Tranexamic acid vs. placebo or fresh frozen plasma 

Strong recommendation against 

In adult patients with ICH occurring during use of VKA and INR ≥ 1.3, we recommend against use of tranexamic acid. 

Quality of evidence: Very low ⊕ ⊕

8.7 - Prothrombin complex concentrate vs. placebo or fresh frozen plasma 

Weak recommendation 

In patients with ICH occurring during use of NOAC and when specific reversal agents are not available we recommend 

considering the use of four-factor PCC (37.5–50 IU/kg) to normalise coagulation tests. 

Quality of evidence: Very low ⊕ ⊕

Weak recommendation against 

In patients with ICH occurring during use of NOAC, we recommend against using FFP to improve outcome, reduce 

mortality, decrease haematoma expansion or reverse the effects of NOAC. 

Quality of evidence: Very low ⊕ ⊕

8.8 - Idarucizumab 

Strong recommendation 

We recommend idarucizumab to reverse effects of dabigatran in adult patients with ICH occurring during use of 

dabigatran. Evidence for effects on clinical endpoints is limited. 

Quality of evidence: Low ⊕⊕⊕⊕  
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8.9 - Andexanet alfa 

Weak recommendation 

We recommend using andexanet alfa if available – in adult patients with ICH occurring during use of rivaroxaban or 

apixaban. We also recommend randomising into trials as based on the low quality of evidence, there is significant 

uncertainty whether desirable outweigh undesirable effects. 

Quality of evidence: Low ⊕⊕⊕⊕  

8.10 - Ciraparantag 

Strong recommendation against 

We recommend against the administration of ciraparantag outside of clinical trials. 

Quality of evidence: Very low ⊕ ⊕

9 - Discussion 

10 - Disclaimers 

10.1 - Declaration of conflicting interests 

10.2 - Funding 

10.3 - Informed consent 

10.4 - Ethical approval 

10.5 - Guarantor 

10.6 - Contributorship 

10.7 - Acknowledgements 

11 - References 
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1 - European Stroke Organisation (ESO) Guideline on Reversal of Oral Anticoagulants in Acute 
Intracerebral Haemorrhage 

This guideline is published in the European Stroke Journal. New 
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3 - Abstract 

The aim of the present European Stroke Organisation guideline document is to provide clinically useful evidence-based 

recommendation on reversal of anticoagulant activity VKA (warfarin, phenprocoumon and acenocoumarol), direct factor II (thrombin) 

inhibitors (dabigatran etexilat) and factor-Xa-inhibitors (apixaban, edoxaban and rivaroxaban) in patients with acute intracerebral 

haemorrhage. The guideline was prepared following the Standard Operational Procedure for a European Stroke Organisation guideline 

document and according to GRADE methodology. As a basic principle, we defined use of oral anticoagulation pragmatically: oral 

anticoagulation use is assumed by positive medical history unless relevant anticoagulant activity is regarded unlikely by medical history 

or has been ruled out by laboratory testing. Overall, we strongly recommend using prothrombin complex over no treatment and fresh-

frozen plasma in patients on VKA plus vitamin K.We further strongly recommend using idarucizumab in patients on dabigatran and 

make a recommendation for andexanet alfa in patients on rivaroxaban and apixaban over no treatment. We make a weak 

recommendation on using high-dose prothrombin complex concentrate (50 IU/kg) for all patients taking edoxaban and for patients on 

rivaroxaban or apixaban in case andexanet alfa is not available. We recommend against using tranexamic acid and rFVIIa, outside of 

trials. The presented treatment recommendations aim to normalise coagulation, there is no or only indirect data on effects on functional 

outcome or mortality, and only little data from randomised controlled trials. 
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4 - Summary table of recommendations 
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5 - Plain language summary 

This guideline deals with the treatment of brain bleeding that occur in association with the use of oral anticoagulants. Oral 

anticoagulants (blood thinners) are used to reduce the risk of stroke in AF and clots in the veins of the legs and lungs. Currently used 

blood thinners are vitamin-K antagonists, factor II inhibitor and factor Xa inhibitor. It is estimated that AF alone affects 34 million people 

globally, and it is estimated that 1 in 200 users of blood thinners have a bleeding in the brain every year. This is a very serious 

complication leading to death in about half of the affected persons. 

This guideline aims to give evidence-based and clinically useful recommendations on the hyperacute treatment of this complication 

aiming to terminate the blood thinning effects of the blood thinners. 

Different treatments are used in clinical practice to reverse the effects of blood thinners. This includes FFP, recombinant, activated 

coagulation factor VII (rFVIIa), PCC, vitamin K, tranexamic acid, idarucizumab and andexanet alfa. 

FFP is a blood product and has to match the receiving patient and be thawed before use; this delays treatment typically by 60 min 

except in some very large centres and rather large volumes have to be infused (typically 1.5 L) leading to increase in blood pressure and 

straining of the heart. PCC is a concentrate of substances (mainly coagulation factors) in the blood that induces blood clot formation. It 

is a commercially available product that can be stored at room temperature, is easily prepared and can be used for all patients 

independent of blood type. RFVIIa is a commercially available clotting substance used in people lacking this substance and in major 

trauma. Vitamin K is used in the group of blood thinners that work by opposing the vitamin K derived clotting substances; it however 

takes hours before it works. Tranexamic acid is a drug that is used extensively in excess bleeding, e.g. in excessive menstrual bleeding 

and is considered a very safe drug. Idarucizumab and andexanet alfa are new drugs developed to stop the blood thinning effects of 

specific blood thinners (so called factor IIa- or factors Xa-inhibitors); andexanet alfa has not yet been marketed in Europe. 

The side effect of all agents aiming to stop bleeding is the risk of forming blood clots. In an acute lifethreatening situation, as bleeding in 

the brain related to blood thinners, it is considered in the interest of the patient to prioritise risks. 

Evidence in the area of this guideline is limited. We have identified best evidence on treating brain bleedings that occur in association 

with the intake of blood thinners. Our recommendations are based on an assessment of benefits and risks derived from this evidence 

taking into that the condition we are dealing with is potentially life-threatening and no treatment alternatives are available. We also 

make suggestions on dosing and observation and have included a flow chart. 

Overall, we strongly recommend using PCC over no treatment and FFP, and to use vitamin K in addition to PCC in patients with acute 

brain bleeding while using vitamin K-antagonists. We further strongly recommend using idarucizumab in patients with brain bleeding on 

dabigatran and make a weak recommendation for andexanet alfa in patients on rivaroxaban and apixaban over no treatment; if 

andexanet alfa is not available, we recommend using high-dose PCC in patients on fXa-inhibitors. We recommend against using 

tranexamic acid and rFVIIa, outside of trials. 
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6 - Introduction 

Oral anticoagulation (OAC) is prescribed in common conditions including atrial fibrillation (AF), deep venous thrombosis and pulmonary 

embolism, as well as for a number of less frequent indications. The most feared side effect of OAC remains increased risk of bleeding 

including the life-threatening condition of intracerebral haemorrhage (ICH). 

Globally, AF was in 2010 estimated to affect approximately 34 million individuals (21 million men and 13 million women). The burden of 

AF is increasing: in 1990, the estimated age-adjusted incidence rates were 61 per 100,000 person-years in men and 44 in women, 

increasing to 78 in men and 60 in women in 2010. The ATRIA-study assessed the increase of AF between 2010 and 2050 to double 

from 2.6 million to 5.66 million adults.[1] 

Venous thromboembolism (VTE) is also a major global health burden with about 10 million cases occurring every year, thereby 

representing the third leading vascular disease after acute myocardial infarction and stroke.[2] However, the majority of patients with 

VTE receive anticoagulation for a limited period of 3–6 months, while in AF lifelong anticoagulation is recommended if CHA2DS2-VASc 

score exceeds 1 point (excluding the item of female sex).[3] Although anticoagulation reduces risk of stroke by two-thirds in AF, patients 

on OAC with AF have a significantly higher risk of bleeding than patients with VTE probably because of co-existing cerebrovascular 

disease in many patients with AF.[4] In trials as well as in clinical practice, the occurrence of ICH during OAC treatment is therefore 

significantly higher in patients with AF than in patients with VTE. 

Annual rates of intracranial bleeding in the phase 3 studies of non-vitamin K antagonist oral anticoagulants (NOAC) versus warfarin 

ranged from 0.23% to 0.5% in NOACs versus 0.7% to 0.85% in patients on warfarin.[5] Risk of ICH varies between individuals, higher 

HAS-BLED and HEMORR2HAGES score, presence of micro-bleeds and cerebral superficial siderosis predicts higher risk of ICH in 

persons on OAC.[6][7] The increased use of OAC due to the rise in use of NOACs, a potential widening of indications, as well as the 

demographic change with ageing populations will most likely lead to a further increase of OACrelated ICH despite the relative risk 

reduction with NOACs.[8][9] 

The aim of the present European Stroke Organisation (ESO) guideline document is to provide evidence-based recommendation on acute 

treatments aiming to reverse the coagulopathy caused by VKA (warfarin, phenprocoumon and acenocoumarol), direct factor II 

(thrombin) inhibitors (dabigatran etexilat) and factor-Xa-inhibitors (apixaban, edoxaban and rivaroxaban) in patients with acute ICH. 
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7 - Methods 

The guideline was prepared following the Standard Operational Procedure for an ESO guideline document 10 and according to GRADE 

methodology.[11] 

This GRADE methodology is characterised by a separation of the quality of evidence from the strength of recommendations, 

transparency in literature search as well as the translation of evidence into recommendations, explicit grading of outcomes, 

comprehensive criteria for up- and downgrading of quality of evidence, acknowledgement of values and preferences and a clear and 

pragmatic interpretation of weak versus strong recommendations for clinicians, patients and policy makers.[11] 

In short, the GRADE guideline approach starts with the formulation of PICO questions (Population, Intervention, Comparator and 

Outcome). The importance of the chosen outcomes is graded from 1 to 9 (from limited to critical importance). A systematic search is 

formulated to identify available literature; randomised controlled trials (RCTs) are preferred; however, observational data can also be 

included and assessed according to the GRADE procedure. Eligible studies are selected and data extracted into evidence tables and 

analysed; in this process, quality of evidence for each outcome is graded. 

Quality of evidence is defined as the extent to which one can be confident that an estimate of the effect or association is correct and is 

up- or downgraded based on criteria referring to design including risk of bias in the selected studies. Quality of evidence is graded into 

four levels – very low to high – depending on the probability that further evidence will lead to a change of the recommendation. 

The recommendation is formulated using a standardised language including the direction (for or against) and its strength. The strength 

of recommendations has two levels – strong or weak. A strong recommendation is based on the certainty that the desirable effects 

outweigh the undesirable (while the opposite for a weak recommendation) and the importance of the outcomes. Preferences and values 

are included into this estimate and health economic aspects may be included at the discretion of the organisation presenting the 

guideline. 

The recommendations are presented based on consensus; the method of consensus is the Delphi method.[12] 

In the preparation of the present guideline document, work group leaders (HC and TS) were selected and their potential conflicts of 

interests (COI) were assessed by the ESO Guidelines Board and the ESO Executive committee. Work group leaders selected working 

group members, who were then confirmed by the two committees after assessment of their potential COIs. 

Work group members created initial PICO questions and grading of outcomes was done by consensus through repeated Delphi votes 

(online Appendix 2). PICO questions were divided between work group members (online Appendix 2). Based on the PICO questions, 

search algorithms were prepared and executed by a professional methodologist (AL). 

Literature was selected and assessed for each PICO by two work group members using the Covidence Christensen et al. 295 

tool,[13]and conflicts were solved by discussion. As literature is scarce in the area, both interventional and observational data were 

accepted. Evidence tables including results from meta-analyses of selected data were based on the identified literature and the grading 

of outcomes (AL). Recommendations including the strength of the recommendation as well as quality of evidence were prepared by the 

work group members based on the methodology described in the GRADE handbook.[11] 

As to including values and preferences in the grading of the strength of recommendations, we assumed that in acute life-threatening 

disease, an active approach to treatment with possible benefits – in the absence of likely harms – is in accordance with generally 

accepted norms across different cultural backgrounds. This includes interventions where the benefit on patientimportant outcomes 

including, e.g. functional outcome has not been documented or not yet investigated but a potential beneficial effect was shown in non-

patientimportant outcomes such as laboratory tests. In this process, we followed the principles outlined in GRADE handbook, section 6 

to achieve a useful guideline for clinicians, patients and policy makers, transparency as to the limitations in the quality of evidence is 

covered by this grading.11 Some recommendations were upgraded following the guidance of the GRADE handbook to consider 

upgrading when low quality evidence suggests benefit in a life-threatening situation (evidence regarding harms can be low or high).11 

Health economic aspects were not included in the grading. No patient representatives were included in the work. 

The subject of this guideline is the reversal of effects of anticoagulants in patients with acute ICH related to these anticoagulants. As a 

basic principle, we defined use of OAC pragmatically: OAC use is assumed by positive medical history unless relevant anticoagulant 

activity is regarded unlikely by medical history or has been ruled out by laboratory testing; this approach is aligned with the ESO-

Karolinska Stroke Update consensus statement 2016.[14] 
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The final guideline document was approved by the Guideline Board and the Executive Committee of ESO. 
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8 - Results 

Table 1 presents the summary of recommendations. Online Appendix 1 provides grading of outcome, PICO work group members and 

search strings; online Appendix 2 contains evidence tables. 

8.1 - Prothrombin complex concentrate vs. placebo 

Rationale 

PICO 1: For adults with ICH occurring during use of vitamin K antagonists (with an international normalised ratio (INR) above 

normal), does use of PCC (prothrombin complex concentrate; three factor, four factor) in comparison to placebo decrease 

mortality, improve functional outcome, decrease occurrence of serious adverse events (SAE), decrease haematoma expansion, 

or increase normalisation of INR? 

No RCTs are available investigating PCC versus placebo. 

We retrieved one multicentre retrospective cohort study[15] (including 1547 VKA-ICH) comparing no treatment to PCC in VKA-

ICH patients. Acute PCC administration was associated with lower probability of mortality within 30 days compared to no 

treatment (OR 0.37, CI: 0.29 to 0.48). No other outcome measures of interest were presented in that article. As based on 

observational data, this effect estimate is subject to confounding. The no-treatment group did present with significantly larger 

baseline haematoma volumes and lower admission Glasgow Coma Scale. No safety data were available for analysis. 

Consequently, observational data suggest a significant reduction in mortality, but in the absence of RCTs this lacks confirmation. 

In conclusion: Observational data and pathophysiology strongly indicate benefit and use of placebo will generally be considered 

unethical. 

Strong recommendation 

In adults with ICH occurring during use of VKA (with an INR above normal), we recommend using PCC to decrease mortality 

and normalise INR. 

Quality of evidence: Very low ⊕ ⊕

Clinical Question/ PICO 

Population:  Adults with ICH occurring during use of vitamin K antagonists (with an international normalised ratio 

(INR) above normal) 

Intervention:  PCC 

Comparator:  Placebo 

Outcome 
Timeframe 

Study results and 
measurements 

Absolute effect estimates 

Placebo PCC 

Certainty of 
the Evidence 

(Quality of 
evidence) 

Plain text summary 

Mortality (PCC 

vs. placebo) 

 

Odds Ratio 0.37 
(CI 95% 0.29 - 0.48) 
Based on data from 
1,039 patients in 1 

studies. (Observational 
(non-randomized)) 

Difference: 244 fewer per 1000 

( CI 95% 299 fewer - 181 fewer ) 

617 
per 1000 

373 
per 1000 

Low 
Due to serious 

risk of bias, 
Upgraded due to 
Large magnitude 

of effect 1 

PCC may reduce the risk 
of mortality compared to 

placebo. 
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8.2 - Prothrombin complex concentrate vs. Fresh frozen plasma 

Rationale 

PICO 2: In adult patients with ICH occurring during use of VKA (with an INR above normal), does use of PCC (three factor, four 

factor) in comparison to FFP decrease mortality during longest follow-up, improve functional outcome during longest follow-

up, decrease occurrence of SAE (thrombotic, fluid overload, others), increase INR normalisation, or decrease haematoma 

expansion? 

We identified one RCT investigating the use of fourfactor PCC (30 IU/kg) versus FFP (20 mL/kg) in patients with ICH occurring 

during use of VKA[16]: The ‘INR Normalisation in Patients with Coumarinrelated intracranial Haemorrhages’ (INCH) trial was 

powered to detect a 75% relative risk reduction of non-corrected INR 3 h after the start of the treatment (INR>1.2) with a 

sample size of 74 participants (7% estimated attrition). The competent authority requested the trial terminated prematurely 

after the inclusion of 50 participants (42 with ICH, 2 with primary intraventricular haemorrhage and 6 with subdural 

haematoma) based on evidence of more pronounced haematoma expansion in the group allocated to FFP. In analysis of the 42 

ICH patients, PCC was superior in correcting INR to the target INR 1.2 within 3 h after the initiation of treatment (number 

needed to treat 2, 95% CI: 1 to 3; relative risk 6.65, 95% CI: 1.74 to 25.45, p = 0.006). This finding is consistent with 

observational data from patients with ICH[17] as well as two RCTs conducted in patient populations with other indications for 

reversal of the VKA-induced coagulopathy.18,19 In the 24-h haematoma expansion secondary outcome, PCC limited 

haematoma expansion in ICH (relative risk 0.39, CI: 0.17 to 0.95, p = 0.037). In INCH, no group differences were found in 

patient-important outcomes – quality of life after 3 months, functional outcome (modified Rankin Scale) after 3 months or 

Outcome 
Timeframe 

Study results and 
measurements 

Absolute effect estimates 

Placebo PCC 

Certainty of 
the Evidence 

(Quality of 
evidence) 

Plain text summary 

1. Risk of bias: Serious. Significant differences in baseline characteristics between two groups. Upgrade: Large magnitude 

of effect. A retrospective pooled analysis of 16 stroke registries from Argentina, Australia, Finland, France, Germany, Italy, 

the Netherlands, the United Kingdom, and the USA.. 

2. Risk of bias: Serious. Significant baseline differences between groups. . 

Follow up: mean: 90 
days. 

Mortality (PCC 
and FFP vs. 

placebo) 

 

Odds Ratio 0.24 
(CI 95% 0.15 - 0.36) 

Based on data from 585 
patients in 1 studies. 

(Observational (non-
randomized)) 

Follow up: mean: 90 
days. 

Difference: 338 fewer per 1000 

( CI 95% 422 fewer - 250 fewer ) 

617 
per 1000 

279 
per 1000 Low 

Due to serious 

risk of bias 2 

PCC and FFP may 
reduce the risk of 

mortality. 

Strong recommendation 

In patients with VKA-induced ICH, we recommend PCC over FFP. 

Quality of evidence: Moderate ⊕⊕⊕ ⊕⊕⊕
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death.[16] However, the trial was not powered to detect such differences. The treatment groups were statistically similar with 

regard to serious adverse events even though there was a trend towards higher rates of thromboembolic events in the group 

allocated to PCC, though most of the patients did finally receive PCC as a rescue treatment. No case of fluid overload was 

reported in either allocation group. The two other RCTs testing PCC versus FFP to reverse VKA-induced coagulopathy in non-

ICH patients support the notion that SAEs are distributed equally among the treatment allocations.[18][19] They do not support 

higher rates of thromboembolic events in the PCC group but indicate that fluid overload trends towards being more frequent in 

patients allocated to FFP. 

In conclusion: Available randomised and observational evidence indicate superiority of PCC in normalising the raised INR as well 

as preventing haematoma expansion. There is insufficient evidence to conclude if PCC is superior in relation to patient relevant 

outcomes (mortality, functional outcome and quality of life). 

Clinical Question/ PICO 

Population:  Adult patients with ICH occurring during use of VKA 

Intervention:  PCC 

Comparator:  FFP 

Outcome 
Timeframe 

Study results and 
measurements 

Absolute effect estimates 

FFP PCC 

Certainty of 
the Evidence 

(Quality of 
evidence) 

Plain text summary 

Mortality 

 

Odds Ratio 0.69 
(CI 95% 0.54 - 0.9) 
Based on data from 
1,012 patients in 3 

studies. (Observational 
(non-randomized)) 

Difference: 89 fewer per 1000 

( CI 95% 144 fewer - 26 fewer ) 

450 
per 1000 

361 
per 1000 Very Low 

Due to serious 

publication bias 1 

We are uncertain of the 
effect of PCC on 

mortality compared to 
FFP. 

INR ≤ 1.2, at 3, 7 

or 24 h 

 

Odds Ratio 11.35 
(CI 95% 3.52 - 36.55) 

Based on data from 46 
patients in 1 studies. 

(Observational (non-
randomized)) 

Difference: 462 more per 1000 

( CI 95% 295 more - 531 more ) 

435 
per 1000 

897 
per 1000 Very Low 

Due to serious 

publication bias 2 

We are uncertain of the 
effect of PCC on INR ≤ 
1.2, at 3, 7 or 24 hours 

compared to FFP. 

mRS 0-3, 3 

months 

 

Relative risk 0.92 
(CI 95% 0.29 - 2.88) 

Based on data from 50 
patients in 1 studies. 

(Randomized controlled) 
Difference: 31 fewer per 1000 

( CI 95% 278 fewer - 735 more ) 

391 
per 1000 

360 
per 1000 Moderate 

Due to serious 

publication bias 3 

PCC probably reduces 
the risk of mRS at 0-3 

and 3 months compared 
to FFP 

Hematoma 
expansion, at 3 

and 24 h 

 

Based on data from: 50 
patients in 1 studies. 

(Randomized controlled) 
Difference: MD 13.89 lower 
( CI 95% 23.45 lower - 4.34 lower ) 

0 
mL (Mean) 

-13.89 
mL (Mean) Moderate 

Due to serious 

publication bias 4 

PCC probably reduces 
hematoma expansion at 

3 and 24 hours 
compared to FFP. 
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8.3 - Additional information on dosing and timing 

PCC contains coagulation factors in concentrations up to 25 times greater than plasma obtained from healthy 

donors.[20] Consequently, the total fluid volume used for reversal of VKA-induced coagulopathy is lower with PCC compared to 

FFP. This will theoretically result in lowering the risk of fluid overload and faster administration of the required dose. PCC is in 

general stored by room temperature allowing easier administration compared to FFP, which will need to be thawed and warmed 

before administration.[20] As to dosing, PCC was given in the dose of 30 UI/kg in the only RCT on ICH.16 Dosing based on INR 

with dosages ranging from 25 IU/kg (INR 2–4) up to 50 U/kg in INR above 6 was used in the trial by Sarode et al. conducted in a 

mixed population of critically bleeding patients.[19] The product information for a frequently used four-factor PCC recommends a 

scaled dosing with four doses (22.5 IU/kg – 47.5 IU/kg) corresponding to INR levels from 2 to >3.5 and suggesting the maximal total 

dose not to exceed 3000 IU.[21] Based on superior data in ICH, the fixed dosing of 30 IU/kg is recommended; however, we cannot 

otherwise say anything against the other presented option. One a retrospective observational study in VKA-ICH suggested higher 

risk of thromboembolic events in total doses of PCC>2000 IU)[22]; however, doses of 2000 IU or more are needed to reverse INR in 

the therapeutic interval in a normal weight person. The individual risk benefit ratio should be considered individually and very fast 

INR is needed to ensure the indication for treatment. PCC should always be combined with the administration of phytomenadione 

(vitamin K) to maintain normal haemostasis (PICO 3, PICO 4 and PICO 5). 

Outcome 
Timeframe 

Study results and 
measurements 

Absolute effect estimates 

FFP PCC 

Certainty of 
the Evidence 

(Quality of 
evidence) 

Plain text summary 

1. Publication bias: Serious. Three studies to support this outcome. 

2. Publication bias: Serious. Single study to support this outcome.. 

3. Publication bias: Serious. Single study to support this outcome.. 

4. Publication bias: Serious. Single study to support this outcome.. 

5. Publication bias: Serious. Single study to support this outcome. 

6. Publication bias: Serious. Single study to support this outcome.. 

7. Publication bias: Serious. Single study to support this outcome.. 

NIHSS score at 
day 15 or 

discharge 

 

Based on data from: 50 
patients in 1 studies. 

(Randomized controlled) 
Difference: MD 1.3 higher 

( CI 95% 5 lower - 7.6 lower ) 

0 
(Mean) 

1.3 
(Mean) Moderate 

Due to serious 

publication bias 5 

PCC probably increases 
the NIHSS score at day 

15 or discharge 
compared to FFP. 

Barthel index at 

day 90 

 

Based on data from: 50 
patients in 1 studies. 

(Randomized controlled) 
Difference: MD 17.5 higher 

( CI 95% 4.26 lower - 39.26 higher ) 

0 
(Mean) 

17.5 
(Mean) Moderate 

Due to serious 

publication bias 6 

PCC probably increases 
the Barthel index at day 

90 compared to FFP. 

Extended 
Glasgow 

Outcome Scale 

at day 90 

 

Based on data from: 50 
patients in 1 studies. 

(Randomized controlled) 
Difference: MD 0.42 lower 

( CI 95% 1.66 lower - 0.82 lower ) 

0 
(Mean) 

0.42 
(Mean) Moderate 

Due to serious 

publication bias 7 

PCC probably reduces 
the Etended Glascow 

Outcome Scale at day 90 
compared to FFP. 
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8.4 - Vitamin K vs. no treatment, Prothrombin complex concentrate , or Fresh Frozen Plasma 

 

Rationale 

PICO 3: In adult patients with ICH occurring during use of VKA (with an INR above normal), does the use of vitamin K in 

comparison to no treatment, PCC or FFP decrease mortality during longest follow-up, improve functional outcome during 

longest follow-up, decrease occurrence of SAE (thrombotic, fluid overload, others) or decrease haematoma expansion? 

No RCTs testing vitamin K versus placebo, or versus FFP, or versus PCC on patients with ICH during the use of VKA were 

identified. 

A small retrospective review of 17 patient cases of major haemorrhages (including 13 ICHs) during warfarin treatment showed 

that PCC administration with or without vitamin K was more effective in rapidly correcting increased INR levels than vitamin K 

treatment without PCC.[23] However, PCC administration without vitamin K resulted in a rapid decrease of INR but a re-

increase of INR 12–24 h after PCC administration in two patients, one of whom developed enlargement of intracerebral 

haematoma. Early haematoma growth and outcome after one year were analysed in another retrospective study in 55 patients 

with oral anticoagulant therapy associated ICH (INR ≥ 1.5).[24] Incidence and extent of haematoma growth were significantly 

lower in patients receiving PCCs (19%/44%) compared with FFP (33%/54%) and vitamin K (50%/ 59%). An early INR reversal 

(within 2 h) was achieved in 84% of those who received PCCs alone or in combination with FFP or vitamin K, in 39% of the 

group who received FFP alone or in combination with vitamin K, but none of those who received vitamin K as a monotherapy. In 

the multivariate analysis, only increased INR levels after 2 h predicted haematoma growth, whereas the administration of PCCs 

was associated with lack of growth. There were no significant differences between the various groups regarding the outcome. 

Hanger et al. retrospectively evaluated the reversal protocol of vitamin K, PCC and FFP given alone or in combination to 88 

patients with warfarinrelated ICH (INR ≥ 1.2).[17] In a Kaplan–Meier survival analysis on unadjusted data, non-palliated patients 

were more likely to survive if they were given PCC (p = 0.007) but not vitamin K or FFP. Further, Cox regression analysis 

controlled for ICH severity showed that better survival with PCC remained statistically significant. Those who received PCC had 

significantly improved survival without worsened disability. 

Additional information 

Increase in INR 12–24 h after reversal therapy is reported. As a practical approach, vitamin K as a single large bolus (vitamin K 

Consensus recommendation 

In patients with VKA-induced ICH, we recommend to use PCC dosages in the range from 20 to 50 IU/kg in the INR ≥ 2 and 10 

to 20 IU/kg if 1.3 ≤ INR<2 

Delphi vote: 6/6 experts 

 

Strong recommendation 

In adult patients with ICH occurring during use of VKA (with an INR 1.3), we recommend the initial use of vitamin K (10 mg 

intravenously (IV)) in addition to fast reversal strategies including PCC to prevent re-increase of INR, to decrease haematoma 

expansion and decrease mortality. 

Quality of evidence: Very low ⊕ ⊕
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10 mg IV) should be given directly after PCC (30 IU/kg) in the acute 298 European Stroke Journal 4(4) phase and INR repeated 

at 12–24 h to detect reincrease. The target value of INR is <1.3. 

 

Clinical Question/ PICO 

Population:  Adult patients with ICH occurring during use of VKA 

Intervention:  FFP 

Comparator:  Vitamin K 

Outcome 
Timeframe 

Study results and 
measurements 

Absolute effect estimates 

Vitamin K FFP 

Certainty of 
the Evidence 

(Quality of 
evidence) 

Plain text summary 

1. Imprecision: Serious. Wide confidence interval. Publication bias: Serious. Single study to support this outcome. 

2. Imprecision: Serious. Wide confidence interval. Publication bias: Serious. Single study to support this outcome. 

3. Imprecision: Serious. Wide confidence interval. Publication bias: Serious. Single study to support this outcome. 

4. Imprecision: Serious. Wide confidence interval. Publication bias: Serious. Single study to support this outcome. 

Incidence of 
hematoma 

enlargement 

 

Odds Ratio 2 
(CI 95% 0.31 - 13.06) 

Based on data from 24 
patients in 1 studies. 

(Observational (non-
randomized)) 

Difference: 167 more per 1000 

( CI 95% 199 fewer - 534 more ) 

333 
per 1000 

500 
per 1000 

Very Low 
Due to serious 

imprecision, Due 
to serious 

publication bias 1 

We are uncertain of the 
effect of FFP on the 

incidence of hematoma 
enlargement compared 

to vitamin K. 

Extent of 
hematoma 

enlargement 

 

Odds Ratio 1.6 
(CI 95% 0.23 - 11.08) 

Based on data from 24 
patients in 1 studies. 

(Observational (non-
randomized)) 

Difference: 111 more per 1000 

( CI 95% 332 fewer - 377 more ) 

556 
per 1000 

667 
per 1000 

Very Low 
Due to serious 

imprecision, Due 
to serious 

publication bias 2 

We are uncertain of the 
effect of FFP on the 
extent of hematoma 

enlargement compared 
to vitamin K. 

INR < or = 1.4 

 

Odds Ratio 0.12 
(CI 95% 0.01 - 2.42) 

Based on data from 24 
patients in 1 studies. 

(Observational (non-
randomized)) 

Difference: 318 fewer per 1000 

( CI 95% 383 fewer - 217 more ) 

389 
per 1000 

71 
per 1000 

Very Low 
Due to serious 

imprecision, Due 
to serious 

publication bias 3 

We are uncertain of the 
effect of FFP on the risk 

of INR < or = 1.4 
compared to vitamin K. 

mRS 0-3 

 

Odds Ratio 0.7 
(CI 95% 0.06 - 7.85) 

Based on data from 24 
patients in 1 studies. 

(Observational (non-
randomized)) 

Difference: 56 fewer per 1000 

( CI 95% 205 fewer - 469 more ) 

222 
per 1000 

166 
per 1000 

Very Low 
Due to serious 

imprecision, Due 
to serious 

publication bias 4 

We are uncertain of the 
effect of FFP on mRS 

0-3 compared to vitamin 
K. 

Mortality 5 

 

Based on data from: 24 
patients in 1 studies. 

(Observational (non-
randomized)) 

Very Low 
Due to serious 

publication bias 6 

We are uncertain of the 
effect of FFP on 

mortality compared to 
vitamin K. 
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5. Kaplan–Meier survival analysis on unadjusted data, non-palliated patients: No significant difference in survival between 

Vit K or FFP. 

6. Publication bias: Serious. Single study to support this outcome.. 

Clinical Question/ PICO 

Population:  Adult patients with ICH occurring during use of VKA 

Intervention:  PCC 

Comparator:  Vitamin K 

Outcome 
Timeframe 

Study results and 
measurements 

Absolute effect estimates 

Vitamin K PCC 

Certainty of 
the Evidence 

(Quality of 
evidence) 

Plain text summary 

Mortality 

 

Odds Ratio 3.33 
(CI 95% 0.16 - 70.91) 

Based on data from 15 
patients in 2 studies. 

(Observational (non-
randomized)) 

Difference: 159 more per 1000 

( CI 95% 75 fewer - 786 more ) 

91 
per 1000 

250 
per 1000 

Very Low 
Due to serious 

imprecision, Due 
to serious 

publication bias 1 

We are uncertain of the 
effect of PCC on 

mortality compared to 
vitamin K. 

Incidence of 
hematoma 

enlargement 

 

Odds Ratio 2.85 
(CI 95% 0.57 - 14.27) 

Based on data from 52 
patients in 2 studies. 

(Observational (non-
randomized)) 

Difference: 197 more per 1000 

( CI 95% 64 fewer - 574 more ) 

167 
per 1000 

364 
per 1000 

Very Low 
Due to serious 

imprecision, Due 
to very serious 

publication bias, 
Due to serious 

publication bias 2 

We are uncertain of the 
effect of PCC on the 

incidence of hematoma 
enlargement compared 

to vitamin K. 

Extent of 
hematoma 

enlargement < 

33% 

 

Odds Ratio 2.43 
(CI 95% 0.39 - 15.27) 

Based on data from 37 
patients in 1 studies. 

(Observational (non-
randomized)) 

Difference: 215 more per 1000 

( CI 95% 209 fewer - 474 more ) 

452 
per 1000 

667 
per 1000 

Very Low 
Due to serious 

imprecision, Due 
to serious 

publication bias 3 

We are uncertain of the 
effect of PCC on the 
extent of hematoma 
enlargement >33% 

compared to vitamin K. 

INR = or < 1.4 

 

Odds Ratio 0.02 
(CI 95% 0 - 0.33) 

Based on data from 37 
patients in 1 studies. 

(Observational (non-
randomized)) 

Difference: 745 fewer per 1000 

( CI 95% 839 fewer - 207 fewer ) 

839 
per 1000 

94 
per 1000 Very Low 

Due to serious 

publication bias 4 

We are uncertain of the 
effect of PCC on INR = 
or < 1.4 compared to 

vitamin K. 

mRS 

 

Odds Ratio 0.69 
(CI 95% 0.07 - 6.88) 

Based on data from 37 
patients in 1 studies. 

(Observational (non- Difference: 58 fewer per 1000 

226 
per 1000 

168 
per 1000 

Very Low 
Due to serious 

publication bias, 
Due to serious 

imprecision 5 
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8.5 - Recombinant factor VIIa vs. placebo or fresh frozen plasma 

Rationale 

PICO 4: In adults with ICH occurring during use of VKA (with an INR above normal), does use of recombinant factor VIIa 

(rFVIIa) in comparison to placebo or FFP decrease mortality during longest follow-up, improve functional outcome during 

longest follow-up, decrease occurrence of SAE (thrombotic, fluid overload, others), decrease haematoma expansion or increase 

normalisation of INR? 

We did not identify RCTs comparing rFVIIa and placebo in this indication. None of the non-randomised studies reported 

outcomes in comparison to placebo. Furthermore, there were no RCTs comparing use of rFVIIa in comparison to FFP. Also, 

prospective studies on the use of rFVIIa in comparison to placebo or FFP could not be identified. rFVIIa decreases INR in 

patients on VKA but has no influence on bleeding times.[25] 

Additional information 

Recombinant FVIIa was tested in ICH in the FAST trials; no benefit was observed on three-month outcome though a minor 

dose-dependent reduction in haematoma expansion was reported. Treatment was associated with increased risk of 

thromboembolic complications.[26][27] 

A retrospective observational study compared early reversal using FFP or rFVIIa with late reversal[28] in a total of 56 patients 

with VKA-ICH. A significant difference in good outcome (defined as discharge to home) was observed in patients with early 

reversal therapy (70%) compared to late reversal (29%, p = 0.03) but no difference in mortality between the early and later 

reversal groups (30% vs. 39%, p = 0.72).[28] Based on the small numbers, this does not support safety and efficacy which is also 

unlikely based on rFVII’s lack of reduction in bleeding time.[25] 

Outcome 
Timeframe 

Study results and 
measurements 

Absolute effect estimates 

Vitamin K PCC 

Certainty of 
the Evidence 

(Quality of 
evidence) 

Plain text summary 

1. Imprecision: Serious. Wide confidence interval. Publication bias: Serious. Two studies to support this outcome. 

2. Imprecision: Serious. Wide confidence interval. Publication bias: Serious. Two studies to support this outcome. 

3. Imprecision: Serious. Wide confidence interval. Publication bias: Serious. One study to support this outcome. 

4. Publication bias: Serious. One study to support this outcome. 

5. Imprecision: Serious. Wide confidence interval. Publication bias: Serious. Single study to support this outcome. 

randomized)) ( CI 95% 206 fewer - 442 more ) 

Strong recommendation against 

We recommend against using rFVIIa to improve outcome, decrease haematoma expansion or increase normalisation of INR in 

patients with ICH occurring during use of VKA. 

Quality of evidence: Very low ⊕ ⊕
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8.6 - Tranexamic acid vs. placebo or fresh frozen plasma 

Rationale 

PICO 5: In adult patients with ICH occurring during use of VKA (with an INR above normal), does use of tranexamic acid in 

comparison to placebo and FFP decrease mortality during longest follow-up, improve functional outcome during longest 

follow-up, decrease occurrence of SAE (thrombotic, fluid overload and others), decrease haematoma expansion or increase 

normalisation of INR? 

No RCT or observational studies are available investigating tranexamic acid versus fresh-frozen plasma (FFP) or placebo within 

the relevant patient population. This precludes both assessment of efficacy and safety of the intervention. The only indirect 

evidence identified in the literature was a study on a murine model anticoagulated with warfarin.[29] After the induction of ICH, 

the coagulopathy was sought to be reversed with saline, murine-FFP or tranexamic acid. Compared to saline, tranexamic acid 

did not provide significant decrease in INR but did significantly decrease final haematoma volume. FFP decreased both the INR 

and the final haematoma volume in a statistically significant manner compared to saline. No statistical comparison between 

tranexamic acid and FFP was offered.[29] 

Additional information 

Tranexamic acid is an antifibrinolytic agent preventing the degradation of fibrin and hence stabilises the formed blood clot.[30] 

In normal coagulation, epoxid reductase reduces oxidised vitamin K, and this process is inhibited by vitamin K antagonists. As a 

result, formation of the active forms of the vitamin K dependent coagulation factors (factor II, VII, IX and X) is decreased.[31] 

The vitamin K dependent factors are necessary in order to establish a normal coagulation cascade. Thus, theoretically 

tranexamic acid cannot by itself be expected to re-establish a normal coagulation nor correct the raised INR in the context of 

acute VKA-related bleeding as it does not offer replacement of coagulation factors nor facilitate their synthesis. This might be 

the reason why tranexamic acid has never been studied in relation the VKA-related haemorrhage. Whether tranexamic acid can 

be an add-on treatment to other VKA-reversal strategies is also currently unknown. An RCT in anticoagulant-naı¨ve ICHpatients 

found no benefit of tranexamic acid over placebo in terms of functional outcome or death at day 90, although a small reduction 

in haematoma expansion and seven days mortality was observed.[32] Additional on-going RCTs investigate if tranexamic acid 

can prevent haematoma expansion and improve functional Christensen et al. 299 outcome in anticoagulant-naive ICH-patients 

(STOPAUST, NCT01702636; TRAIGE, NCT02625948, TRANSACT, NCT03044184).33 Furthermore, the TICH-NOAC trial 

(NCT02866838) investigates use of tranexamic acid in NOACs. 

8.7 - Prothrombin complex concentrate vs. placebo or fresh frozen plasma 

 

Strong recommendation against 

In adult patients with ICH occurring during use of VKA and INR ≥ 1.3, we recommend against use of tranexamic acid. 

Quality of evidence: Very low ⊕ ⊕

Weak recommendation 

In patients with ICH occurring during use of NOAC and when specific reversal agents are not available we recommend 

considering the use of four-factor PCC (37.5–50 IU/kg) to normalise coagulation tests. 

Quality of evidence: Very low ⊕ ⊕
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Rationale 

PICO 6: In adult patients with ICH occurring during use of NOAC, does use of PCC (three factor or four factor) in comparison 

to placebo improve functional outcome or decrease mortality, occurrence of SAE or haematoma expansion? 

We did not find any RCT comparing PCC to placebo or to FFP. We identified two observational studies on reversal of 

coagulation by PCC in acute NOACassociated non-traumatic ICH that reported outcome parameters including haematoma 

expansion.[34][35] Pooled analysis of the data shows no difference in haematoma enlargement (volume increase of >33%) in 

NOAC-ICH patients receiving PCC in doses decided by the treating physicians (46/103) compared to no reversal treatment (18/

60; OR 1.25 [0.65–2.43]); there was also no difference on functional outcome or mortality at three months.[35] Another 

retrospective pooled study reported no influence of PCC administration on survival in NOAC-ICH compared to VKA-ICH (HR 

0.99 [0.57–1.72]).[36] Available clinical data did not cover reversal of the later approved edoxaban. 

Despite the neutral results regarding clinical efficacy of PCC in patients with ICH, there is some evidence from healthy 

volunteers that PCC reverses the anticoagulant effects of fXa inhibitors. In case of rivaroxaban, prothrombin time and 

endogenous thrombin potential were completely reversed by four-factor PCC 50 IU/kg, partially by 37.5 IU/kg but not by 25 

IU/kg.[37][38] In apixaban, partial and dose-dependent reversal was achieved by PCC 25 IU/kg and 37.5 IU/ kg; but data on 50 

IU/kg are not available.[39] In edoxaban, full reversal was achieved by 50 IU/kg and partially by 10 and 25 IU/kg.[40][41] PCC 

(50 IU/kg) did not reverse the effects of dabigatran.[38] No safety data regarding the use of PCC in NOAC-ICH were found. 

In summary, there is no evidence to recommend for or against using PCC to improve clinical outcome, reduce mortality or 

decrease haematoma expansion, but PCC has effects in normalising coagulation tests. 

If NOAC-specific reversal agents are available, these are recommended. In dabigatran-related ICH, idarucizumab should be 

administered preferably (see PICO 8) and in apixaban- or rivaroxaban-related ICH, andexanet alfa should be administered 

preferably (see PICO 9). 

 

Clinical Question/ PICO 

Population:  Adult patients with ICH occurring during use of VKA (with an INR above normal) 

Intervention:  PCC 

Comparator:  Placebo 

Outcome 
Timeframe 

Study results and 
measurements 

Absolute effect estimates 

Placebo PCC 

Certainty of 
the Evidence 

(Quality of 
evidence) 

Plain text summary 

Mortality 

 

Odds Ratio 0.78 
(CI 95% 0.25 - 2.4) 

Based on data from 61 
patients in 1 studies. 

(Observational (non-
randomized)) 

Difference: 50 fewer per 1000 

( CI 95% 208 fewer - 208 more ) 

308 
per 1000 

258 
per 1000 

Very Low 
Due to serious 

imprecision, Due 
to serious 

publication bias 1 

We are uncertain of the 
effects of PCC on 

mortality compared to 
placebo. 

Hematoma 
volume increase 
>33% and > 6 ml 

 

Odds Ratio 1.22 
(CI 95% 0.64 - 2.34) 

Based on data from 191 
patients in 2 studies. 

(Observational (non-
randomized)) 

Difference: 45 more per 1000 

( CI 95% 88 fewer - 204 more ) 

317 
per 1000 

362 
per 1000 Very Low 

Due to serious 

publication bias 2 

We are uncertain of the 
effect of PCC on 

hematoma volume 
compared to placebo. 
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Outcome 
Timeframe 

Study results and 
measurements 

Absolute effect estimates 

Placebo PCC 

Certainty of 
the Evidence 

(Quality of 
evidence) 

Plain text summary 

1. Imprecision: Serious. Wide CI. Publication bias: Serious. Single study to support this outcome. 

2. Publication bias: Serious. Two studies to support this outcome. 

3. Imprecision: Serious. Wide CI. Publication bias: Serious. Single study to support this outcome. 

4. Publication bias: Serious. Single study to support this outcome. 

5. Publication bias: Serious. Single study to support this outcome. 

6. Imprecision: Serious. Wide CI. Publication bias: Serious. Single study to support this outcome. 

Intraventricular 
extension, new 
intraventricular 

hemorrhage 

 

Odds Ratio 1.23 
(CI 95% 0.1 - 14.7) 

Based on data from 45 
patients in 1 studies. 

(Observational (non-
randomized)) 

Difference: 13 more per 1000 

( CI 95% 53 fewer - 421 more ) 

59 
per 1000 

72 
per 1000 

Very Low 
Due to serious 

imprecision, Due 
to serious 

publication bias 3 

We are uncertain of the 
effects of PCC on 
intraventricular 
extension, new 
intraventricular 

hemorrhage compared 
to placebo. 

Hematoma 

volume 

 

Based on data from: 45 
patients in 1 studies. 

(Observational (non-
randomized)) 

Difference: MD 8.7 higher 
( CI 95% 55.4 lower - 22.8 higher ) 

0 
mL (Mean) 

8.7 
mL (Mean) Very Low 

Due to serious 

publication bias 4 

We are uncertain of the 
effects of PCC on 
hematoma volume 

compared to placebo. 

Modified Graeb 
score (change 

from baseline) 

 

Based on data from: 45 
patients in 1 studies. 

(Observational (non-
randomized)) 

Difference: MD 0.5 higher 
( CI 95% 0.74 lower - 1.74 higher ) 

0 
(Mean) 

0.5 
(Mean) Very Low 

Due to serious 

publication bias 5 

We are uncertain of the 
effects of PCC on the 
modified Graeb score 
compared to placebo. 

Length of stay 

 

Based on data from: 45 
patients in 1 studies. 

(Observational (non-
randomized)) 

Difference: MD 3.5 higher 
( CI 95% 0.16 lower - 7.16 higher ) 

0 
Days (Mean) 

3.5 
Days (Mean) 

Very Low 
Due to serious 

imprecision, Due 
to serious 

publication bias 6 

We are uncertain of the 
effect of PCC on length 

of stay compared to 
placebo. 

Weak recommendation against 

In patients with ICH occurring during use of NOAC, we recommend against using FFP to improve outcome, reduce mortality, 

decrease haematoma expansion or reverse the effects of NOAC. 

Quality of evidence: Very low ⊕ ⊕
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Rationale 

PICO 7: In adult patients with ICH occurring during use of NOAC does use of PCC (three factor or four factor) in comparison to 

FFP (PICO 7) improve functional outcome or decrease mortality, occurrence of SAE or haematoma expansion? 

We did not find any RCT comparing PCC to placebo or to FFP. We identified two observational studies on reversal of 

coagulation by PCC in acute NOACassociated non-traumatic ICH that reported outcome parameters including haematoma 

expansion.[34][35] Pooled analysis of the data shows no difference in haematoma enlargement (volume increase of >33%) in 

NOAC-ICH patients receiving PCC in doses decided by the treating physicians (46/103) compared to no reversal treatment (18/

60; OR 1.25 [0.65–2.43]); there was also no difference on functional outcome or mortality at three months.[35] Another 

retrospective pooled study reported no influence of PCC administration on survival in NOAC-ICH compared to VKA-ICH (HR 

0.99 [0.57–1.72]).[36] Available clinical data did not cover reversal of the later approved edoxaban. 

Despite the neutral results regarding clinical efficacy of PCC in patients with ICH, there is some evidence from healthy 

volunteers that PCC reverses the anticoagulant effects of fXa inhibitors. In case of rivaroxaban, prothrombin time and 

endogenous thrombin potential were completely reversed by four-factor PCC 50 IU/kg, partially by 37.5 IU/kg but not by 25 

IU/kg.[37][38] In apixaban, partial and dose-dependent reversal was achieved by PCC 25 IU/kg and 37.5 IU/ kg; but data on 50 

IU/kg are not available.[39] In edoxaban, full reversal was achieved by 50 IU/kg and partially by 10 and 25 IU/kg.[40][41] PCC 

(50 IU/kg) did not reverse the effects of dabigatran.[38] No safety data regarding the use of PCC in NOAC-ICH were found. 

In summary, there is no evidence to recommend for or against using PCC to improve clinical outcome, reduce mortality or 

decrease haematoma expansion, but PCC has effects in normalising coagulation tests. 

If NOAC-specific reversal agents are available, these are recommended. In dabigatran-related ICH, idarucizumab should be 

administered preferably (see PICO 8) and in apixaban- or rivaroxaban-related ICH, andexanet alfa should be administered 

preferably (see PICO 9). 

 

8.8 - Idarucizumab 

Rationale 

PICO 8: In adult patients with ICH occurring during use of dabigatran etexilate, does use of idarucizumab (no comparator) have 

an effect on coagulation tests, functional outcome, on mortality, or on the occurrence of serious adverse events? 

Idarucizumab is a Fab antibody fragment that rapidly and specifically binds to and leads to sustained neutralisation (up to 24 h) 

and elimination of dabigatran in patients with major bleedings or a need for invasive emergency procedures as well as in healthy 

young and elderly subjects.[42] 

No RCTs have been conducted to evaluate the effect of idarucizumab on mortality or on adverse reactions in comparison with 

placebo, PCC or FFP. 

We identified one prospective study of 503 patients treated with idarucizumab in the context of major bleeding (n = 301) or 

urgent surgery or intervention (n = 202) – Reversal Effects of Idarucizumab on Active Dabigatran (RE-VERSE AD).[43] Among 

the 301 patients with major bleedings, 98 patients had one or more intracranial haemorrhages including 53 ICHs, 39 subdural 

Strong recommendation 

We recommend idarucizumab to reverse effects of dabigatran in adult patients with ICH occurring during use of dabigatran. 

Evidence for effects on clinical endpoints is limited. 

Quality of evidence: Low ⊕⊕⊕⊕  

European Stroke Organisation (ESO) Guideline on Reversal of Oral Anticoagulants in Acute Intracerebral Haemorrhage - European Stroke

26 of 37



and 26 subarachnoid haemorrhages. Data regarding haematoma volumes of the 53 patients with ICH are still not available. The 

primary efficacy end point was the maximum percentage reversal of the anticoagulant effect of dabigatran, determined at any 

point from the end of the first idarucizumab infusion until 4 h after the end of the second infusion, with the percentage reversal 

assessed on the basis of the diluted 300 European Stroke Journal 4(4) thrombin time or the ecarin clotting time. This endpoint 

was met in all 98 patients with intracranial haemorrhages. Regarding mortality, 16 patients out of 98 patients with intracranial 

haemorrhage had died (16%) at 90 days. Serious adverse events were reported in 66 out of 301 patients with major bleedings 

including 19 thrombotic events within the first 30 days. 

Evidence for the effects of idarucizumab on clinical endpoints in dabigatran-related ICH is limited at present. However there is 

indirect evidence for an effect on mortality comparing the mortality rate of 16% in patients with intracranial bleedings in the RE-

VERSE AD-trial and of 35% in the post-hoc analysis of intracranial haemorrhages of the RCT testing dabigatran (150 mg) versus 

warfarin[44] when there was no specific reversal agent available. The non-randomised nature of RE-VERSE AD reduces the 

value of safety data; fast reversal has been documented by coagulation tests. Prospective controlled studies are needed to guide 

best management in the future. 

8.9 - Andexanet alfa 

Rationale 

PICO 9: In adult patients with ICH occurring during use of a fXa inhibitor, does use of andexanet alfa (no comparator) improve 

functional outcome, occurrence of SAE (thrombotic, others) or coagulation tests? 

Systematic literature search did neither reveal a RCT nor observational studies that had specifically included patient with ICH or 

intracranial haemorrhage. The search revealed a randomised controlled phase II study that included 101 healthy 

volunteers.[45]Study objectives were the use of rivaroxaban or apixaban and two dose regiments for andexanet alfa (either 

bolus or bolus plus 2-h infusion). Primary endpoint was the percent change in factor anti-Xa activity. Anti-Xa activity was 

significantly reduced in both groups treated with andexanet alfa after bolus injection within 2 to 5 min and turned back to 

similar values as in the placebo group about 2 to 3 h after injection. Similar results were seen after the end of the infusion when 

volunteers had received bolus followed by a 2-h infusion. 

Andexanet alfa was administered in 67 patients (bolus plus 2-h infusion) within up to 18 h after a major bleeding in the 

ANNEXA-4 study, an ongoing multicentre, prospective, open-label, single-group study.[46] Patients had been treated with 

rivaroxaban (N = 26), apixaban (N = 20) or edoxaban (N = 1). Outcome was measured by two co-primary outcomes: the percent 

change in the anti-factor Xa activity and the rate of excellent or good haemostatic efficacy at 12 h. The relative decrease of anti-

factor Xa activity for rivaroxaban and apixaban at the end of infusion was 86% and 92% and 4 h later 30% and 32%, 

respectively. Excellent or good efficacy (defined as an increase of haemorrhage volume of <= 35% after 12 h) was observed in 

80% (95%CI, 56 to 94) for intracranial bleeding. Twelve of 67 patients (18%) had a thrombotic event during the 30-day follow-

up. There are no data on functional outcome. Andexanet alfa was approved by the FDA on 3 May 2018[47] and a prospective 

randomised open label blinded endpoint assessment trial (PROBE-design) is ongoing in patients with intracranial haemorrhage 

on treatment with fXa inhibitors testing andexanet alfa against usual care, primary endpoint being haemostatic efficacy 

(NCT03661528). 

Weak recommendation 

We recommend using andexanet alfa if available – in adult patients with ICH occurring during use of rivaroxaban or apixaban. 

We also recommend randomising into trials as based on the low quality of evidence, there is significant uncertainty whether 

desirable outweigh undesirable effects. 

Quality of evidence: Low ⊕⊕⊕⊕  
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8.10 - Ciraparantag 

 

Rationale 

PICO 10: In adult patients with ICH occurring during use of a fXa inhibitor, does use of ciraparantag (no comparator) improve 

functional outcome during longest follow-up, occurrence of SAE (thrombotic, others) or coagulation tests? 

One RCT (phase II) was identified. This included 80 healthy volunteers to assess the safety, side effect profile and effect on 

anticoagulation reversal of ciraparantag (PER977 or aripazine) administered after a 60-mg dose of the factor Xa inhibitor 

edoxaban.[48] To measure the anticoagulant effect of edoxaban and its reversal by ciraparantag, whole-blood clotting time was 

used. In fact, ciraparantag binds citrate, the reagent into which blood is collected for coagulation testing, which precludes the 

use of routine tests such as antifactor Xa activity. Administration of edoxaban made the mean whole-blood clotting time 

increase by 37% over the baseline value. After a single intravenous dose of ciraparantag (100 to 300 mg), given 3 h after the 

administration of edoxaban, the whole-blood clotting time decreased to within 10% above the baseline value within 10 min, 

whereas in healthy volunteers receiving placebo, the time to reach that level was approximately Christensen et al. 301 12 to 15 

h. The whole blood clotting time remained within 10% above or below the baseline value for 24 h after the administration of a 

single dose of ciraparantag. However, the optimal dose is unclear, since apparently the high dose was less effective than the low 

dose. 

No procoagulant activity remained after the administration of ciraparantag as assessed by measurement of levels of D-dimer, 

prothrombin fragment 1.2 and tissue factor pathway inhibitor. 

No RCTs on patients with major bleedings are available. 

Strong recommendation against 

We recommend against the administration of ciraparantag outside of clinical trials. 

Quality of evidence: Very low ⊕ ⊕
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9 - Discussion 

The purpose of this guideline document is to provide evidence-based and clinically useful recommendations on reversal of anticoagulant 

activity in acute OAC-related ICH. The presented treatment recommendations aim to normalise coagulation, there is no or only indirect 

data on effects on functional outcome or mortality, and only little data from RCTs. 

Overall, we strongly recommend using prothrombin complex plus vitamin K over no treatment and FFP in patients on VKA. We further 

strongly recommend using idarucizumab in patients on dabigatran and make a recommendation for andexanet alfa in patients on 

rivaroxaban and apixaban over no treatment. We make a weak recommendation on using high dose PCC (50 IU/kg) for all patients 

taking edoxaban and for patients on rivaroxaban or apixaban in case andexanet alfa is not available. We recommend against using 

tranexamic acid and rFVIIa, outside of trials. 

A pragmatic flow chart (Figure 1), guiding on how to treat according to the principles of this guideline, is provided. This is an attempt to 

provide an easy-to-use clinical tool on how to handle this patient group. 

Strength: As described, we weighted preferences and values highly resulting in an inclination towards reversal versus no treatment in 

the life-threatening hyperacute condition of intracranial haemorrhage. We aimed to provide clinically useful guidelines despite little 

available high-quality data. An approach where recommendations were only based on randomised controlled data would have resulted 

in only recommending PCC over FFP in VKA-related ICH, which would be of little use in clinical practice. The quality of data on which 

the recommendations are based is, however, transparent as well as the arguments for up-grading and the principles of the GRADE 

handbook has been followed. 

It is physiologically plausible that normalisation of coagulation may reduce haematoma expansion (HE) in ICH. This was supported by 

the only RTC in the field of reversal of VKA in ICH,[16] as well as the FAST and the TICH-2 trial,[26][32] investigating rFVIIa and 

tranexamic acid in spontaneous ICH, respectively. In spite of HE being a strong predictor of poor outcome, no trial has, however, yet 

translated reduction of HE into a clinical benefit at three months; possibly due to issues of patient selection and statistical power, or 

small absolute reductions in HE.[32] 

Early timing of reversal is likely to be of crucial importance as HE most frequently occurs in the very first hours after symptom 

onset,[49] and benefit from reversal will only arise from early prevention of HE. 

It is well documented that it is possible to reverse OAC within minutes as assessed by coagulation tests; though in some cases these 

may be misleading as to the actual status of coagulation,[25] and documentation of clinically relevant effects on coagulation tests 

including bleeding times are obvious prerequisites to clinical use. 

Vitamin K will reverse VKA but only after 4–6 h, wherefore benefit cannot be assumed in the acute phase. Reversal is complete in PCC 

used in patients on VKA; however, a late increase in INR is seen if concurrent treatment with vitamin K is omitted.[23] INR reversal is 

superior in 4-PCC compared to 3- PCC (87.5% vs. 45.6%, p<0.001) also corresponding to a better cost-effectiveness ratio.[50] 

Idarucizumab also completely and permanently reverses dabigatran,[42] whereas andexanet alfa provides reversal but the effect returns 

at placebo levels within 2–3 h after stopping infusion.[45] High doses of PCC are needed to reverse the effects of fXa-inhibitors, with 

some differences between the three drugs (apixaban, rivaroxaban and edoxaban), full reversal not necessarily being 

provided.[37][38][39][41] 

Limitations: There are very little data on clinically relevant outcomes including functional outcome and mortality on any reversal 

strategy; we do not expect that it is likely that such data will be provided either. Further, there are no randomised data to assess clinical 

harms and benefits from the specific reversal agents for dabigatran and fXa-inhibitors. Further, no data were provided on change of 

haematoma volume in patients with ICH receiving idarucizumab in the REVERSE trial as control CT scans of the brain was not 

mandatory.[42][43] This is an obvious and severe problem in making recommendations for clinical use and a major limitation of the 

guideline. Another limitation is that data did not allow for exploring possible sex differences in response to reversal. 

As to harms, high-dose PCC (50 IU/kg) as used in fXa reversal is likely to increase risk of thrombosis, though this does not seem to be 

significant in the doses used in VKA related ICH.16 Rates of thrombotic complications appear higher in andexanet alfa46 than in 

idarucizumab[42][43]; however, as both components act on different agents, direct comparison cannot be made. Recombinant FVIIa is 

associated with a well-recognised dose-dependent risk of thrombotic complications [26] and is of no likely benefit. Tranexamic acid is a 

safe drug,[51] but of unlikely benefit as mono-therapy in OAC-related ICH. 
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OAC-related ICH remains a life-threatening condition and the fact that no clinical benefit has been documented from reversal must be 

considered. We do not think that any major risk of harm is acceptable in this perspective, which has been taken into consideration in 

these recommendations. 

In conclusion, this guideline document recommends reversal in acute OAC (VKA and NOAC)-related ICH as a treatment principle and 

recommends the strategies that are best documented as to benefit and harms to provide a clinically useful, though transparent 

guideline. Data quality was found generally low or very low, thus recommendations have been made with respect to all aspects – but 

economical – to provide clinically useful guidelines. 
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