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Abstract

Idarucizumab is a monoclonal antibody fragment with high affinity for 
dabigatran that reverses its anticoagulant effect within minutes. We present 3 
patients with atrial fibrillation on dabigatran therapy for prevention of stroke and 
systemic embolism in which urgent surgeries were needed for chronic subdural 
hematomas with mass effects.

Idarucizumab was successfully used to reverse dabigatran effects and to 
ensure immediate surgery without bleeding complication. Afterwards 4 burr 
hole trepanations with drainages placement were performed on the 3 patients 
(in one patient bilaterally) without complications. Follow-up CT scans revealed 
satisfactory and persistent removal of hematomas and mass effects suggesting 
that idarucizumab can be used safely and effectively as a specific reversal agent 
for dabigatran prior to emergent surgery.
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The patient was on dabigatran 110 mg bid with confirmed last 
intake on the evening prior to admission. In addition, there was a 
acetylsalicylic acid prescription (100 mg once daily) as antiplatelet 
aggregation therapy for coronary artery disease (CAD).

Initial cranial CT-Scan (cCT) showed narrowed ventricles 
especially ipsilateral with acute on top of chronic subdural hematoma 
on the right side (maximum width of 3.2 cm, with acute components 
and midline shift to the left up to 1.1 cm) (Figure 1). The initial 
laboratory values showed activated partial thromboplastin time 
(aPTT) of 47.3 seconds (ULN: 42.0 sec). Creatinine clearance was 75 
ml/min. 

After a 20-minute intravenous application of 5 g idarucizumab 
(Praxbind®) according to the prescribing information, aPTT was 
within normal range (29.9). A burr hole trepanation was carried out 
on the same day at 5 pm to evacuate hematoma and place a Jackson-
Pratt drain as well as retroauricular VP shunt ligation without 

Introduction
The non-vitamin K dependent antagonists or novel oral 

anticoagulants (NOACs) such as dabigatran, apixaban, rivaroxaban 
and edoxaban become important therapeutic options in the 
prevention of stroke and systemic embolism in non-valvular atrial 
fibrillation (NVAF), treatment of deep vein thrombosis (DVT), 
pulmonary embolism (PE) and the prevention of their recurrence. 
However, they increase the risk of bleeding, in particular the 
intracranial- and gastrointestinal hemorrhages.

Until recently the lack of a specific NOAC antidote was a 
challenging limitation especially in emergency conditions that 
require immediate surgical intervention.

This has changed for dabigatran with the approval of idarucizumab, 
a humanized Fab fragment of a monoclonal antibody which binds 
specifically dabigatran with a very high affinity. It is indicated in 
dabigatran-treated patients with life-threatening or uncontrolled 
bleeding or those in need of urgent surgery or intervention.

There are ongoing trials worldwide but knowledge about 
idarucizumab application in the neurosurgical patients is scarce. We 
present here 3 emergency cases where idarucizumab was successfully 
administered before urgent trepanation surgeries for chronic 
subdural hematomas in patients taking dabigatran.

Case 1
A 78 year-old Caucasian male with a ventriculoperitoneal shunt 

(VP-shunt) due to chronic hydrocephalus was admitted on April, 
5th 2016 12:56 pm to our emergency room. Over 3 days prior to 
admission he had developed rapid deterioration of his general 
condition including urinary incontinence, however without motor 
deficits. On admission NIHSS was 0 points, mRS 2 was points.
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Figure 1: CT scan of patient 1 showing acute on top of chronic subdural 
hematoma.
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complications. On the third postoperative day the drain was removed 
and the follow-up CT scan revealed substantially reduced mass effects 
with almost regular expansion of the right ventricle (Figure 2).

Subsequent aPTT values on the 14, 28 and 112 post-operative 
days were all within normal range.

A prolonged hospital stay was attributed to severe bilateral 
pneumonia and pleural effusion. The patient was ICU monitored 
for 2 weeks and received appropriate antibiotic treatment. He was 
discharged into acute geriatric rehabilitation with NIHSS of 0 points. 

The patient was readmitted on July 28th, 2016 to the internal 
medicine department because of left-sided cardiac decompensation 
NYHA IV. Dabigatran 110 mg bid was restarted 4 months after 
surgery. 

After recovery the shunt function was restored again. During 
follow-up in December 2016 the patient was doing well, the shunt 
was working properly, no recurrence.

Case 2
A 69 year-old Caucasian tourist male was admitted on Aug 

6th, 2016 10:58 am to our emergency room. The patient suffered a 
slight head injury 4 weeks ago, since then he was complaining about 
increasing headache, neck pain, psychomotor delay and apathetic 
disorder, however, without motor deficits. On admission was NIHSS 
1 points, mRS 1 was points.

Dabigatran 150 mg bid was taken due to atrial fibrillation with 

last intake on the evening prior to admission. 

Initial CT-Scan showed bilateral chronic subdural hematomas 
with mass-effect (Figure 3). Laboratory values showed aPTT of 28.8 
seconds. Thrombin time (TT) was 93.3 seconds (ULN: 22.0 seconds). 
Creatinine clearance was 108.2 ml/min.

After application of 5 g idarucizumab according to the prescribing 
information at 12:30 pm the values of aPTT (25.3 seconds) and TT 
(19.1 seconds) were normalized. Burr hole trepanations were carried 
out on the same day at 1:32 pm with inserting Jackson-Pratt drains 
on both sides without any complications. On the third postoperative 
day the drains were removed and the following cCT scan showed 
significantly improved findings (Figure 4). The patient was discharged 
on the seventh postoperative day with NIHSS of 0 points.

The patient returned back to his home country. Several attempts 
of follow-up failed. No information on anticoagulation therapy was 
available.

Figure 2: Postop. CT scan of patient 1 showing a significantly improved 
condition. 

Figure 3: CT scan of patient 2 showing chronic subdural hematomas on both 
sides.

Figure 4: Postop. CT scan of patient 2 showing significantly improved 
findings.

Figure 5: CT Scan of patient 3 showing chronic subdural hematoma on the 
left cerebral hemisphere.

Figure 6: Postop. CT scan of patient 3 after trepanation showing substantial 
improvement.



Austin J Cerebrovasc Dis & Stroke 4(1): id1053 (2017)  - Page - 03

Awad K Austin Publishing Group

Submit your Manuscript | www.austinpublishinggroup.com

Case 3
A 84 year-old Caucasian male was admitted on Aug 29th, 2016 

12:13 pm to our neurosurgical department for routine cCT scan after 
he had been operated on a right-sided chronic subdural hematoma 
4 weeks ago. The patient, however, was without any complaints or 
deficits. NIHSS was 0 points, mRS 0 points.

Dabigatran therapy 110 mg bid due to atrial fibrillation had been 
restarted by the family doctor three weeks after the first trepanation. 
The last dose was taken on the morning of admission. 

The cCT scan showed a chronic subdural hematoma on the left 
side with substantial mass-effect (Figure 5). Initial laboratory values 
showed aPTT of 43.8 seconds. TT was above 200 seconds. 

After application of 5 g idarucizumab according to the prescribing 
information at 2 pm the values of aPTT (26.2 seconds) and TT (21 
seconds) were normal. A burr hole trepanation was carried out on the 
same day at 3:12 pm inserting a Jackson-Pratt drain on the left side 
without complications. On the third postoperative day the drain was 
removed. Follow-up cCT scan from the 5th postoperative day showed 
significantly improved findings (Figure 6). 

Subsequent postoperative aPTT and TT values (day 3 and 14) 
were within normal range.

The patient was discharged 14 days after admission with NIHSS 
of 0 Points.

Dabigatran treatment 110 mg bid was restarted 2 months later. 
During the last follow-up in November 2016, the patient was doing 
well, cCT was practically normal.

Discussion
For more than half a century oral anticoagulation therapy 

was based on vitamin K antagonists such as phenprocoumon and 
warfarin. They interfere with the synthesis of vitamin K -dependent 
clotting proteins which include prothrombin (factor II) and factors 
VII, IX and X. Meanwhile, 4 NOACs are available for anticoagulation 
either targeting factor Xa (apixaban, edoxaban, rivaroxaban) or factor 
IIa (dabigatran). The new oral anticoagulants have been compared 
to warfarin for prevention of stroke and systemic embolism in 
patients with non-valvular atrial fibrillation in four randomized 
trials that enrolled 71,683 patients [1-4]. A meta-analysis of these 
data demonstrates high-dosed NOACs to be superior to warfarin in 
reduction of stroke or systemic embolism by 19%, primarily driven 
by reduction of hemorrhagic stroke and are associated with a 10% 
reduction in mortality and 52% reduction of intracranial hemorrhage. 
However, they increase gastrointestinal bleeding by about 24% [5].

Overall, NOACs demonstrate a favorable benefit-to-risk profile 
compared to warfarin in a wide spectrum of atrial fibrillation patients,  
including those over the age of 75 years and those with a prior history 
of stroke. Based on these findings, dabigatran, rivaroxaban, apixaban 
and edoxaban are licensed as alternatives to warfarin for stroke 
prevention in non-valvular atrial fibrillation. 

Dabigatran which targets factor IIa (thrombin) is approved for 
stroke prevention in non-valvular atrial fibrillation, treatment of 

DVT and PE and prevention of recurrent DVT and PE as well as 
the primary prevention of venous thromboembolism in total hip 
replacement surgery or total knee replacement surgery [6].

Although, NOACs show decreased risk for bleeding complications 
when compared to warfarin, until recently the lack of a specific 
reversal agent was a challenging limitation especially in emergency 
situation that required urgent surgical intervention. Prothrombin 
complex concentrates (PCC) are recommended for the treatment of 
bleeding complications under oral anticoagulation with VKAs and 
NOACs, however, the efficacy of this therapy has not been established 
in patients with intracranial hemorrhage [7-8].

A specific antidote is now available for the reversal of the 
anticoagulant effect of dabigatran. Idarucizumab is a humanized 
monoclonal antibody fragment that binds dabigatran ~350 times 
more avidly than dabigatran binds thrombin. The standard dose of 5g 
immediately reverses the anticoagulant activity of dabigatran [9-15].

REVERSE-ADTM is an ongoing global, Phase III, multicenter, 
prospective study investigating the effectiveness and safety of 
idarucizumab in patients treated with dabigatran in potential real-
world situations (life-threatening or uncontrolled bleeding as 
Intracerebral hemorrhage) in which patients may require rapid 
emergency reversal of the anticoagulant effect of dabigatran prior to 
urgent medical intervention or emergency surgery. The study met 
its primary endpoint, achieving 100% median maximum reversal 
of dabigatran across all patients (95% CI 100 to 100). Reversal 
was evident immediately after administrations of the first vial of 
idarucizumab and was complete in all but one patient. 4 and 12 
hours after administration of idarucizumab, laboratory tests showed 
normal coagulation levels in almost 90% of patients. Normal blood 
clotting (homeostasis) during surgery was reported in 92% of patients 
that required surgery or invasive procedures [16-17].

Since the approval of idarucizumab only some cases have been 
reported in which idarucizumab was used prior to urgent medical 
interventions such as intravenous thrombolysis in ischemic stroke 
under dabigatran [18-21], or emergency lumbar puncture [22].

Data about the use of idarucizumab in cases of intracerebral 
hemorrhage under treatment with dabigatran [23] or to reduce blood 
loss under therapy with dabigatran in trauma [24] are very limited.

In our case series we applied idarucizumab in three patients 
with chronic subdural hemorrhage. All patients were on dabigatran 
for prevention of vascular thromboembolism associated with atrial 
fibrillation. Idarucizumab effectively reversed the anticoagulatory 
effect of dabigatran as indicated by normalized values for aPTT and 
TT immediately after idarucizumab application. This enabled us 
to carry out a burr hole trepanation without any complication or 
increased bleeding throughout the operation or afterwards.

Conclusion
From our small case series we conclude that idarucizumab can 

be used safely and effectively as specific reversal agent of dabigatran 
prior to urgent surgical interventions such as burr hole trepanation in 
chronic subdural hematoma. However, further data from controlled 
trials and patient registries are needed to confirm our results.
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