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organizational resilience within the staffing structure. The Pharmacy
Services team of South Health Campus invested substantial time
into team-building and culture development activities before the
facility opened. This fostered development of respect and established
a culture of collaboration and accountability within the department.
Time was also dedicated to integrating pharmacists within 
multidisciplinary teams, gaining support from other health care
professionals, and ultimately providing better care for patients and
their families. 

CONCLUSION

The concepts of optimizing the workforce, expecting full scope
and full coverage, being present at every step of the patient’s journey,
and developing organizational resilience have helped us to build a
pharmacy practice within the South Health Campus institution
that supports the site’s foundational philosophies, bringing it one
step closer to meeting today’s ever-evolving expectations. 
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How Should Canadian Pharmacy 
Departments Utilize Idarucizumab?

The direct-acting oral anticoagulants (apixaban, dabigatran,
and rivaroxaban) are indicated for prevention of venous 
thromboembolism in patients undergoing total knee or hip
arthroplasty, acute treatment of venous thromboembolism, and
prevention of stroke in atrial fibrillation; in all of these situations,
they have demonstrated efficacy and safety equivalent or superior
to those of traditional anticoagulants. The primary complications
of these medications, as shown in clinical trials and observational
registries, are major and minor bleeding.1,2 The rate of major
bleeding in patients treated with direct-acting oral anticoagulants
in clinical trials was between 1% and 3%,3 and 1.8% of patients
enrolled in the Outcomes Registry for Better Informed Treatment
of Atrial Fibrillation (ORBIT-AF) experienced major bleeding.2

Nonetheless, relative to warfarin, direct-acting oral anticoagulants

had statistically significant decreases in the rates of major bleeding
(4.64% versus 4%) and fatal bleeding (0.52% versus 0.3%).4

Idarucizumab, an antidote for dabigatran, was recently 
approved for use in Canada. Idarucizumab is a humanized mono -
clonal antibody fragment that binds both free and fibrin-bound
dabigatran. The affinity of dabigatran for idarucizumab is about
350 times greater than its affinity for thrombin.5Within minutes
of administration, idarucizumab completely reverses the action of
dabigatran, an effect that lasts for up to 24 h.6Thrombosis Canada
recommends that idarucizumab be used in severe or life-
threatening bleeding if “dabigatran level ≥ 30–50 ng/mL or dilute
thrombin time … unavailable and clinically significant dabigatran
levels suspected”.7 Health Canada has approved idarucizumab 
for use in emergency surgery or urgent procedures and for life-
threatening or uncontrolled bleeding,8 which is in accordance with
the inclusion criteria for the major clinical trial of idarucizumab, 
REVERSE-AD.9 In the interim analysis of the REVERSE-AD
study,9 idarucizumab restored hemostasis in a median of 11.4 h.
Thirty-three of the 36 patients who required emergency surgery
or an invasive procedure had normal intraoperative hemostasis,
whereas mild or moderately abnormal hemostasis was seen in only
2 and 1 patients, respectively.10 The adverse effects, which appear
to be mild, include infusion-site reactions and flushing.6 However,
5 patients (6% of the study population) experienced thrombotic
events 2–26 days after administration of idarucizumab, none of
whom were receiving antithrombotic therapy when the events oc-
curred. For one of these patients, the thrombotic event was a fatal
ischemic stroke 26 days after treatment.9 Although data are so 
far available for only a small number of patients (given that the 
published study was an interim analysis), this signal highlights the
importance of reassessing the benefits and risks of antithrombotic
therapy after management of the acute bleeding event.

Idarucizumab has a standardized 5-g IV dose, which is admin-
istered as two 2.5-g (50-mL) bolus infusions over no longer than 
5–10 min and no more than 15 min apart. No reconstitution is 
required before administration, but idarucizumab requires refrigera-
tion during storage.10The cost per treatment is $3750; however, direct
costs to institutions may vary.11 By comparison, digoxin immune
FAB, an antibody used in the treatment of digoxin toxicity, is $858.71
per 40-mg vial,12with a 70-kg patient possibly needing up to 14 vials,
depending on serum digoxin concentration.13

Aripazine (also known as PER977 or ciraparantag), a small 
synthetic molecule with potential as a universal anticoagulant reversal
agent, and andexanet alfa, a modified recombinant factor Xa molecule
that reverses oral and injectable factor Xa inhibitors (e.g., apixaban,
rivaroxaban, enoxaparin, fondaparinux), are currently undergoing
testing but have not yet been submitted to Health Canada for 
approval.10 The ANNEXA-A and ANNEXA-R trials evaluated the
efficacy and safety of andexanet alfa in healthy, older volunteers 
receiving either apixaban 5 mg twice daily or rivaroxaban 20 mg daily.
Andexanet alfa reversed anticoagulation within minutes after 
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administration without evidence of thrombotic events or serious 
adverse events.14 Currently underway is a study of andexanet alfa in
patients with major bleeding who are receiving direct and indirect
oral anticoagulants.15

Although the introduction of target-specific antithrombotic 
reversal agents is a significant advance in the management of major
bleeding in patients receiving direct-acting oral anticoagulants, 
supportive measures should still be used in patients who are receiving
anticoagulation therapy and who present with major bleeding. Given
the Thrombosis Canada recommendations, which include the use of
idarucizumab for patients who present with severe or life-threatening
bleeding while taking dabigatran, we recommend that health care 
organizations review this agent in an expedient manner to determine
whether it fits within their respective bleeding protocols and, if 
appropriate, add it to the formulary. Such formulary decisions should
include consideration of the fact that the published REVERSE-AD
trial was an interim analysis involving the first 90 of a planned 300
patients.10To ensure proper utilization, we also recommend develop-
ment of specific criteria for use through a multidisciplinary approach,
including consultation with emergency physicians, trauma surgeons,
critical care physicians, anesthesiologists, hematologists, and other
vested stakeholders. A quality assurance system should be developed
to ensure continued correct utilization of this agent. Given the high
cost of idarucizumab, hospitals in geographic proximity might 
consider sharing a central supply. Finally, the importance of restarting
anticoagulation once it is safe to do so cannot be overlooked and
should be impressed upon those involved in the patient’s care.
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