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Abstract

Background: Idarucizumab is the only reversal agent specifically targeting dabigatran
anticoagulation effect. Real-world evidence for idarucizumab in Spain is limited.

Objectives: To assess idarucizumab management and results according to the routine
clinical practice in emergency situations in Aragon (Spain).

Methods: Observational, retrospective, multicentre study in Aragon (Spain). All patients
that received idarucizumab (January 2016 - October 2019) for urgent reversal (major
bleeding or emergency surgery) were included. Reversal effect was based on the activated
Partial Thromboplastin Time (aPTT) in the first 24h.

Results: During the study period, thirty patients needed idarucizumab reversal in Aragon:
22 (73.3%) emergency surgeries, 7 (23.3%) major bleedings and 1 off-label use. Most
patients were male (63.3%), aged (70.0% >75y-0) and showed mild/moderate renal
impairment (80.0%). A high proportion of patients (66.7%) used dabigatran 110 mg
(twice daily). Complete reversal (aPTT <40 seconds) was shown in 70.0% of the patients
(85.7% major bleeding; 63.6% emergency surgery). Haemostasis was restored mainly in
aged patients (81% in patients >75y-0), female (81.8%) and dabigatran reduced dose users
(75.0%). Adverse events were shown in two patients (6.7%), none of them thrombosis-
related. Since no thromboembolism was shown, according to clinical criteria, all patients
could be considered as successfully reverted.

Conclusions: Idarucizumab demonstrated effective reversal of dabigatran in >70% of
the emergency situations linked to anticoagulation reversal need in Aragon (Spain). The
clinical use of idarucizumab was safe and conducted according to the authorized label,
although it would be recommendable the development of standardized hospital protocols to
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Introduction

Anticoagulation procedures have evolved significantly in the
most recent years, including predictable therapeutic molecules that
have allowed a more independent and autonomous management of
the disease by the patient.! Direct Oral Anticoagulants (DOACs) have
represented a great advance in anticoagulation, having shown similar
efficacy to traditional vitamin K antagonists (VKAs), although with
significant advantages in terms of safety, administration comfort and
response predictability. However, despite the advantages of DOACs,
these drugs are not exempt from limitations, mainly related to the
potential risk of major bleeding and high cost to healthcare systems.>?
Regarding outcomes, the cost of DOACs could be understood as a
healthcare investment, since they could provide the main benefits
of VKA therapies, without their main limitations.>* However, major
bleeding need for an appropriated and effective management, as
it could lead to serious consequences for the patient’s healthcare,
including death.*’

Currently, there are four DOACs available in Spain (dabigatran,
rivaroxaban, apixaban and edoxaban),® showing a similar clinical
profile, not differentiated through comparative studies, although with
some differentiating aspects,’ such as the availability of antidotes. To

date, dabigatran is the only DOAC with an authorized reversal agent
available in Spain,® idarucizumab (Praxbind®).

Idarucizumab is a humanized monoclonal antibody fragment that
binds dabigatran with high affinity and specificity being capable to
conduct to a fast reversal of the anticoagulant activity.® The use of
idarucizumab in Spain is limited to adult patients receiving dabigatran
treatment and having one of the following situations: (i) emergency
surgery or intervention linked to bleeding risk; (ii) life-threatening
or uncontrolled bleeding.’ The possibility to have a reversal agent in
case of major bleeding is a relevant clinical advantage for patient’s
management,'” supported by real-world data experiences from
different countries.!> However, routine clinical practice may differ
depending on the centre, country and patient profile, being necessary
to define an appropriate protocol or guideline to provide a common
management framework for the use of these agents at hospital level.'#!1

Real-world experiences are limited, as the number of patients
needing for dabigatran reversal is low and the available evidence
is mainly focused on single centre experiences and ad-hoc case
studies.'*!> The main study focused on idarucizumab outcomes was
the RE-VECTO Surveillance Program, which included a total of 359
patients worldwide (152 in the European field)."® Currently, there
is a lack of robust and common real-world data capable to provide
information enough about the use of idarucizumab and the results
obtained. In this regard, it is important to collect and report as much
information as possible about the use of idarucizumab in routine
clinical practice. Accordingly, the objective of this study was to collect
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the management, clinical data and outcome results of all patients who
required idarucizumab, as reversal agent, during the time frame of the
study. The results presented in this work aim to reflect the reality of the
management and the results of the use of idarucizumab (Praxbind®)
according to the routine clinical practice in Aragon (Spain).

Methods
Study design and population

This is a non-interventional, retrospective and multicentre
study, involving all hospital healthcare centres in Aragon (Spain):
Hospital Clinico Universitario Lozano Blesa (Zaragoza), Hospital
Universitario Miguel Servet (Zaragoza), Hospital Royo Villanova
(Zaragoza), Hospital Ernest Lluch Martin (Calatayud, Zaragoza),
Hospital Comarcal Alcaiiiz (Teruel), Hospital de Teruel (Teruel),
Hospital General San Jorge (Huesca), and Hospital de Barbastro
(Huesca).

All the participant centres were invited to participate in the study
and collect all the available data from patients who had been treated
with idarucizumab for dabigatran reversal during the study period.
Data collection was limited to the included in the clinical chart of
each participant centre. From January 2016 to October 2019, all
adult patients treated with dabigatran and requiring administration
of idarucizumab (Praxbind®) according to the clinical criteria, were
included in the study database.

Study variables

Main study variables were collected from the patient’s clinical
chart, including: socio-demographic variables (gender, age), clinical
variables (weight, main diagnosis and renal function),'” treatment
variables (anticoagulant drug, dose and duration, need for bleeding
reversal, safety data) and laboratory tests (creatinine, activated
Partial Thromboplastin Time (aPTT), Prothrombin Time (PT)). All
study data was extracted from the clinical chart through a common
Excel database for all participating centres, specifically designed
for the study and ensuring the anonymity, confidentiality and safety
protection of the reported data.

Data analysis

Due to sample limitations, all data was analysed as descriptive. The
study groups were defined according to the main reason for dabigatran
reversal: (1) emergency surgery, and (ii) major bleeding in non-surgical
patients. Emergency surgery was defined as a multidisciplinary
surgery performed for traumatic and non-traumatic acute conditions
during the hospital admission.'® Major bleeding in non-surgical
patients included: (i) fatal bleeding, and/or (ii) symptomatic bleeding
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in a critical area or organ, such as intracranial, intraspinal, intraocular,
retroperitoneal, intra-articular or pericardial, or intramuscular with
compartment syndrome, and/or (iii) bleeding causing an haemoglobin
level decrease >20g/L, or leading to transfusion of >2 units of whole
blood or red cells."’

Statistical analysis was performed in excel, using absolute and
relative frequencies in case of discrete qualitative and quantitative
variables, and average statistics, standard deviation (SD) and median
(min-max values) in case of continuous quantitative variables.
Idarucizumab outcomes were defined as: (i) reestablishment of the
patient’s haemostasis parameters and (ii) recording of safety drug-
related events. In terms of effectiveness, related to reestablishment
of haemostasis parameters, complete reversal was defined as a
normalization of the aPTT time within the 24 hours post idarucizumab
infusion. The reference range considered for aPTT normalization
was <40 seconds.”*?' In addition, PT time normalization was also
analysed, considering PT time reduction <13.5 seconds, 24 hours after
idarucizumab infusion,” according to the standard laboratory tests
conducted by the public Healthcare Centres in Aragon and aligned
with the international guidelines.?

Ethics considerations

The study was conducted according to the ethical principles of
the Helsinki Declaration and the guidelines specified in the Spanish
Order SAS/3470/2009 of the Agencia Espariola de Medicamentos y
Productos Sanitarios (AEMPS) for the development of studies based
on human subject data. The only study data source was the clinical
chart of the patients treated with idarucizumab according to the
routine clinical practice of each participant centre. All the collected
information was anonymized and included in a single database for
statistical analysis purposes. As data was collected retrospectively and
completely dissociated from personal identification, no information
consent was considered as needed for study purposes.

Results

Between January 2016 and October 2019, a total of 30 patients
were treated with idarucizumab (Praxbind®) in the hospital centres
of Aragon (Spain). Most patients receiving idarucizumab (Praxbind®)
for dabigatran reversal were male (63.3%), and the mean age (SD)
was 77.9 (13.4) years, ranging from 39 to 93 years (Table 1). Atrial
fibrillation (AF) was the main indication for dabigatran use in all the
included patients, and the most frequently used dose was 110 mg twice
daily (66.7% patients). Most of the included patients (80.0%) showed
mild or moderate renal impairment. Only one of the included patients
showed renal failure (creatinine clearance <30mL/min) (Table 1).

Table | Baseline socio-demographic and clinical profile of the patients that needed for idarucizumab(Praxbind®) in Aragon(Spain)

Emergency Surgery(n=22) Major bleeding(n=7) Total(n=30)
Gender(male); n(%) 16(72.7) 3(42.9) 19(63.3)
Age(years); mean(SD) 76.5(14.7) 83.0(8.7) 77.9(13.4)
Age(years); n(%)
<65 y-o 4(18.2) 1(14.3) 5(16.7)
66-74 y-o 3(13.6) 0(0.0) 4(13.3)
275 y-o 15(68.2) 6(85.7) 21(70.0)
Weight(Kg); mean(SD) 78.4(42.9) 70.8(38.0) 76.7(21.2)
Renal function(CrCl;mL/min); mean(SD) 65.5(21.2) 60.7(19.9) 66.5(23.6)
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Table continued...

Copyright:

©2020 Gavin et al. 156

Emergency Surgery(n=22) Major bleeding(n=7) Total(n=30)
Normal(Z90mL/min) 3(13.6) 1(14.3) 5(16.7)
Mild renal impairment(60-<90mL/min) 11(50.0) 2(28.6) 13(43.3)
Moderate renal impairment(30- <60mL/min) 7(31.8) 4(57.1) 11(36.7)
Severe renal impairment(<30mL/min) 1(4.5) 0(0.0) 1(3.3)
Creatinine level(mg/dL); mean(SD) 2.0(2.7) 2.3(3.0) 2.0(2.7)
Dabigatran initiation(months); mean(SD) 56.6(36.7) 44.3(34.4) 55.3(34.9)
Dabigatran dose(twice daily); n(%)
Standard dose(150 mg) 7(31.8) 2(28.6) 10(33.3)
Reduced dose(1 10 mg) 15(68.2) 5(71.4) 20(66.7)

The main reasons for using idarucizumab (Praxbind®) were those
included in the marketing authorization: emergency surgery (73.3% of
the patients), and major bleeding (23.3%). Only one patient received
the reversal agent for another reason (off-label), such as a suspected
stroke that was ultimately identified as a drug overdose.

The most frequent emergency surgeries needing for reversal
anticoagulation were mainly those of abdominal location (mainly,
cholecystectomy or laparotomy). Vascular surgery was also frequently
reported as a need for dabigatran reversal (Figure 1). Regarding major
bleeding, the most frequently reported location was brain, followed by
abdominal bleeding (Figure 1).

- Cholecystectomy (n=3; 42 9%)
Abdominal surgery _| - Laparotomy (n=2; 28.6%)
n=7(31.8%) - Incarcerated umbilical hernia (n=1; 14.3%)
- Ischemic bowel (n=1; 14.3%)
Vascular surgery ,| - Thrombectomy / Thromboembolectomy (n=4; 66.7%)
n=6(27.3%) - Fibrinolysis (n=2; 33.3%)
- Traumatic pseudoaneurysm (n=1; 33.3%)
| Trnailn;a(%ug/e;y * - Osteosynthesis (n=1; 33.3%)
- sl - Trochanteric fracture (n=1; 33.3%)
Emergency Surgery | | | Cardiothoracic surgery ,| - Type A aortic dissection (n=1; 50.0%)
n=22(73.3%) n=2(91%) - Heart transplantation (n=1; 50.0%)
N Urological surgery ,| - Open Radical Nephrectomy (n=1; 50.0%)
n=2(91%) - Emergency nephrostomy (n=1; 50.0%)
Neurological surgery — - Trepanation (n=1; 100%
" n=1(45%) T e (n=1; 100%)
N ) E'{"ﬂ% +| - Dialysis for kidney failure (n=1: 100%)
Biam - Brain (not specified location) (n=2; 50.0%)
" = 4 (57 1% » - Intraventricular hemorrhage (n=1; 25.0%)
n=4(571%) - Right cerebellar hemisphere (n=1; 25.0%)
Major bleeding N Abdominal - Lower gastrointestinal bleeding (n=1; 50.0%)
n=7(23.3%) n=2(286%) "| - Peritoneal and pelvic traumatism (n=1; 50.0%)
Urological : 1
n=1(14 3%) » - Glomerular bleeding (n=1; 100%)
Other
n=1(3.3%)

Figure | Categorization of the patients receiving idarucizumab (Praxbind®) according to the main reason for dabigatran reversal need.

The analysis of the coagulation parameters (Table 2) indicated
that, prior to idarucizumab (Praxbind®) infusion, 17 patients (56.7%)
showed a prolonged activated partial thromboplastin time (aPTT),
increasing to 19 patients (63.3%) according to prothrombin time
(PT). Twenty-four hours after reversal agent infusion, the number of
patients with prolonged aPTT or PT was reduced to 7 (23.3%) and
16 (53.3%), respectively (Table 2). Based on aPTT normalization,

24 hours after idarucizumab administration, successful reversal was
achieved in 70.0% (n=21) of all study patients. This normalization
of the coagulation parameters was irregular depending on the main
reason considered for reversal need. Most of the patients receiving
idarucizumab (Praxbind®) for major bleeding (85.7%) achieved aPTT
normalization, in contrast to patients receiving the reversal agent for
emergency surgery reasons (63.6%; Table 2).
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Table 2 Coagulation parameters of the patients that received idarucizumab (Praxbind®) according to the routine clinical practice in Aragon(Spain)

Emergency Surgery(n=22) Major bleeding(n=7) Total(n=30)
aPTT value(seconds); mean(SD)
Pre-idarucizumab value 44.0(19.9) 51.0(13.6) 45.3(18.4)
Post-idarucizumab value 40.3(26.0) 42.0(37.1) 40.5(28.0)
aPTT pre-idarucizumab; n(%)
Normal 11(50.0) 1(14.3) 13(43.3)
Prolonged 11(50.0) 6(85.7) 17(56.7)
aPTT post-idarucizumab; n(%)
Normal 14(63.6) 6(85.7) 21(70.0)
Prolonged 6(27.3) 1(14.3) 7(23.3)
Missing 2(9.1) 0(0.0) 2(6.7)
PT value(seconds); mean(SD)
Pre-idarucizumab value 16.6(6.0) 16.9(5.3) 16.6(5.7)
Post-idarucizumab value 17.0(13.1) 22.9(25.6) 18.2(16.1)
PT pre-idarucizumab; n(%)
Normal 5(22.7) 1(14.3) 7(23.3)
Prolonged 14(63.6) 5(71.4) 19(63.3)
Missing 3(13.6) 1(14.3) 4(13.3)
PT post-idarucizumab; n(%)
Normal 8(36.4) 3(42.9) 11(36.7)
Prolonged 12(54.5) 3(42.9) 16(53.3)
Missing 2(9.1) 1(14.3) 3(10.0)
Anticoagulation change after reversal; n(%) 8(44.4) 3(75.0) 11(47.8)
VKA 3(37.5) 0(0.0) 3(27.3)
Other DOAC 2(25.0) 2(66.7) 4(36.4)
Antiaggregation 1(12.5) 0(0.0) 1(9.1)
None 2(25.0) 1(33.3) 3(27.3)

aPTT:activated Partial Thromboplastin Time; PT: Prothrombin Time

Four of the seven patients failing to complete reversal with
idarucizumab (Praxbind®) showed aPTT values lower than 43
seconds (Table 3), and two of these patients showed normalisation
criteria according to the PT value (<13.5 seconds). Complete clinical
evaluation for these patients was not available, not being possible the
individual assessment of other parameters potentially related to an

effective haemostasis. Based on aPTT and considering other variables
beyond reversal main need, such as age, gender or dabigatran dose,
it was shown that the highest proportion of patients achieving
coagulation normalization was formed by aged patients (Figure
2), female (Figure 3), and patients treated with the reduced dose of
dabigatran (110mg twice daily) (Figure 4).

Table 3 Socio-demographic and clinical variables of the patients failing to haemostasis normalization(aPTT <40 seconds)

Age CrCl Dabigatran  Reversal Type of surgery/ aPTT (pre- aPTT (post- PT (pre- PT(post-
Gender . . . . . . . . . .
(years) (mL/min)  dose(mg) need bleeding idarucizumab)  idarucizumab) idarucizumab) idarucizumab)

E Type A i

Male 70 69.1 150 mergency . ype A aortic 456 989 17 14.1
Surgery dissection
Emergency  Heart

Male 46 40.0 110 . 57.6 40.2 16.6 1.9
Surgery transplantation
E

Male 71 97.7 1o MBS Dialysis 113.4 41,1 38.4 13
Surgery
E Trochanteri

Female 83 85.0 1o mergency. - Trochanteric 474 423 157 13.9
Surgery fracture
Em . Abdominal

Female 93 57.0 1o ST8ENY (Incarcerated 759 127.6 223 72.1
Surgery = .

umbilical hernia)

E

Male 54 82,0 150 MBS Thrombectomy 326 418 ; 17.7
Surgery
Maj Urological

Male 64 65.0 150 alor rologlca 452 125.5 138 75.1
Bleeding (glomerular)
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Figure 2 Coagulation status of the patients based on the activated Partial
Thromboplastin (aPTT) time according to patients’ age (A) prior to
idarucizumab infusion, and (B) 24 hours after idarucizumab infusion.

In terms of safety, after idarucizumab (Praxbind®) infusion,
adverse events were reported in two patients (6.7%), being identified
as acute renal failure and epistaxis, respectively. No post-infusion
thrombotic events were reported. Seven of the 30 patients treated with
idarucizumab (Praxbind®) died (23.3%), being the main causes: septic
shock (n=1), multiorgan failure (n=2), metastatic bladder and acute
renal failure (n=1). The cause of death was not registered in three of
these patients. After anticoagulation reversal, anticoagulation strategy
was modified in 11 patients (47.8%), mainly to other DOAC (36.4%),
especially in case of need for reversal linked to a major bleeding, or to
VKA (27.3%), mostly in surgery patients (Table 2).

>

Female

Male

0% 20% 40% 60% 80% 1
Patients (%)

o

0%

©Normal (<40 sec) ©Prolonged (>40 sec)

Figure 3A
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Female %

Male

0% 20% 40% 60% 80% 100%

Patients (%)
FNormal (<40 sec) [ Prolonged (>40sec) 7 Missing

Figure 3B

Figure 3 Coagulation status of the patients based on the activated Partial
Thromboplastin (aPTT) time according to patients’ gender (A) prior to
idarucizumab infusion, and (B) 24 hours after idarucizumab infusion.

Dabigatran 110 mg

Dabigatran 150 mg

0% 20% 40% 60% 80% 100%

Patients (%)
@ Normal (<40 sec) I Prolonged (>40 sec)

Figure 4A

Dabigatran 110 mg

Dabigatran 150 mg

0% 20% 40% 60% 80% 100%

Patients (%)
©Normal (<40 sec) [ Prolonged (>40 sec) I Missing

Figure 4B

Figure 4 Coagulation status of the patients based on the activated Partial
Thromboplastin (aPTT) time according to the dabigatran dose used (A) prior
to idarucizumab infusion, and (B) 24 hours after idarucizumab infusion.

Discussion

Dabigatran is a DOAC commonly used in Spain for stroke
prevention in patients with AF and for the prevention and management
of venous thromboembolism.*** Similar to other anticoagulation
therapies, dabigatran treatment could be linked to serious bleeding risks
related to emergency medical procedures. The presence of bleeding
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needs for reversion, through reversal agents, when available. In this
regard, idarucizumab (Praxbind®) is the only specific agent available
for dabigatran anticoagulation reversal'” in routine clinical practice.
The results of the prospective study RE-VERSE AD (“Reversal
Effects of Idarucizumab on Active Dabigatran) demonstrated the
fast and total reversal of dabigatran effect provided by idarucizumab
administration,'® being especially useful in emergency situations.

According to the routine healthcare practice in Aragon, the
complete reversal effect of idarucizumab (Praxbind®), based on aPTT
normalization in the 24hours post-infusion, would be achieved in
70.0% of the study patients (up to 85.7% in case of major bleeding).
This percentage of successful anticoagulant reversion agrees with the
reversal effect showed by idarucizumab in both, clinical trials® and
real-world data studies.''3%

According to the ISTH (International Society on Thrombosis
and Haemostasis),”’ the management of haemostasis in patients with
a major bleeding should consider additional factors to aPTT to be
considered as effective, depending on bleeding type and location.
Similarly, for surgery patients, beyond the aPTT value, it should be
considered the time needed for the surgery initiation and the absence
of thromboembolic events after surgery procedure.®* Therefore,
considering these other factors beyond the laboratory coagulation
parameters, and based on the absence of thromboembolic events
registered after idarucizumab (Praxbind®) administration, it could be
considered that the effective management of the haemostasis would
be achieved in close to the total of patients included in our registry.

In Aragon, the main need for dabigatran reversal with idarucizumab
(Praxbind®) was shown in emergency surgeries, representing the
73.3% of the patients included in the study. Major bleeding reversal
was only needed in seven of the thirty patients included (23.3%).
Both, emergency surgery and major bleeding were the most frequent
reasons for an urgent and complete anticoagulation reversal need.*
Although for dabigatran treated patients, idarucizumab (Praxbind®)
is the only reversal agent available, and the management guidelines
in Spain are well stablished,” the specific protocol used for drug
administration could differ among healthcare centres, which could
conduct to different outcome results. The participant investigators
including patients in the study were, all of them, experienced in
the management of DOAC related bleeding, and, more specifically
in dabigatran reversal with idarucizumab (Praxbind®), for major
bleeding and emergency surgery situations.

In agreement with prior real-world experiences,'">126 most
of the patients included in the study were aged patients, over 75
years old, and even older than 75 years in case of patients needing
for major bleeding reversal.?® The age of the patients that needed
dabigatran anticoagulation reversal could be the main cause for the
high percentage of patients receiving the reduced dose of this DOAC.
The most common situation needing for bleeding reversal was an
emergency surgery, which may or may not be related to a major
bleeding. After reversal, about half of the patients changed their
anticoagulation strategy (up to 75.0% considering patients with major
bleeding).

Accordingto the main clinical recommendations for anticoagulation
reversal,**3! the main goal for a complete reversal of the anticoagulant
effect is the normalization of the haemostasis in the shortest possible
time, in absence of thromboembolic events. Since dabigatran was
the DOAC considered for this study, and PT is generally not a
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recommended test for this DOAC, prolonged aPTT was the variable
considered as reference for anticoagulation reversal assessment.*
Normalization of aPTT 24 hours after idarucizumab (Praxbind®)
infusion was found in 70% of the study patients, a slightly lower
percentage than the reported in the main idarucizumab studies.!!32
This difference could be related to different factors, such as: (i) different
reversal administration protocols for idarucizumab among centres, (ii)
different patient profile and (iii) different measurement moments for
aPTT (considered as 24 hours after idarucizumab infusion, although
not linked to a predefined protocol). Additionally, there are different
recommendations that focus the anticoagulation reversal effect on
other additional parameters beyond those of the laboratory (aPTT).?"
¥ This is the case of the clinical criteria for bleeding activity in case
of major bleeding,?’ or the need for a quick intervention in case of
an emergency surgery, as well as the absence of thromboembolic
events after the administration of the reversal agent.’®* Considering
these parameters, given that no thromboembolic events were evident
in any patient, the administration of idarucizumab would have been
successful in all cases.

Analysing the data obtained in greater detail, some interesting
effects on the response based on the aPTT values were observed in
the patients treated with idarucizumab according to routine clinical
practice in Aragon. On one hand, it was shown that aPTT normalization
was greater as the age of the patients included in the study increased,
ranging from 40.0% in patients <65 years to 81.0% in patients older
than 80 years. On the other hand, related to age effect, female patients
were those showing a better reversal effect than male, achieving aPTT
normalization in 81.8% of the patients, and coinciding in that female
patients were also the oldest patients. Again, related to age, apart
from other factors, those patients who were treated with a reduced
dose of dabigatran (110mg) presented a higher proportion of aPTT
normalization (75.0%) than those patients treated with the high dose
(150mg) of this anticoagulant drug (60.0%). The relation of the age
and the reversal effect is not well defined and further analysis should
be conducted in this regard.

Regardless of the patient profile considered, the use of idarucizumab
provides a crucial tool for the management of anticoagulation
in patients who need an emergency procedure, for either major
bleeding, or emergency surgery. Response variability reflects the
different healthcare realities involving the emergency management
of anticoagulated patients that could have different needs at different
times and that must be adequately addressed through standardized
protocols.

The results of the study showed that the current management of
an emergency situation for anticoagulated patients in Aragon is being
conducted aligned with the real-world data available, and according to
the main recommendations available for these patients and situations.’
In all cases, the use of idarucizumab was conducted according to the
authorized label in Spain,® resulting in a useful tool for an effective
reversal anticoagulation in routine clinical practice, with an acceptable
safety profile and without evidence of post-infusion thrombotic events.

The main limitation of the study presented corresponds to the
methodology used for data collection, based on the direct registry
of the routine clinical practice of each participant centre for the
management of anticoagulation reversal in emergency situations.
The routine clinical practice could be affected by different healthcare
protocols, different patient evaluation methods and timings, as well as
different data collection variables, conducting to potential information
lacks, understood as missing data for analysis purposes. However,
all the data collected also reflects the standard practice in case of
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an emergency need and includes the variability due to the available
healthcare resources that could also affect the routine procedures for
these patients. Therefore, the results presented are the most accurate
description of the real-world practice regarding the management of
anticoagulation reversal in emergency situations in Aragon, and
probably in Spain.

Conclusions

The possibility to have a specific reversal agent is an important
advantage for the clinical management of anticoagulated patients in
routine clinical practice, especially in life-threatening emergency
situations. The results collected from the idarucizumab experience
in different healthcare centres in Aragon, evidenced the response
predictability for this reversal agent, showing a fast and complete
anticoagulant reversal for most of the target patients, being completed
with an excellent safety profile, with no evidence of thromboembolism
post-infusion. Although the positive clinical results observed in
our registry, the proper use of idarucizumab (Praxbind®) need for
healthcare staff experienced enough in anticoagulation management,
as well as for a multidisciplinary approach, since several healthcare
professionals are involved in these emergency situations. Therefore,
the development and implementation of multidisciplinary protocols
at hospital level, as well as standardized systems for reversal effect
evaluation are necessary to achieve optimal idarucizumab results in
the approved clinical indications.
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