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bleeding.” Dabigatran is primarily eliminated by the kidneys with a low plasma protein 
binding of approximately 35%. Hemodialysis can remove dabigatran; however, data 
supporting this approach are limited….”  The label also comments that activated prothrombin 
complex concentrates, or recombinant Factor VIIa, or concentrates of coagulation factors II, 
IX or X may be considered but their use has not been evaluated in clinical trials. Protamine 
sulfate and vitamin K are not expected to affect the anticoagulant activity of dabigatran.  

3. CMC

The Quality Review (completed 10/14/2015) of the application was conducted by the review 
team as listed in the following table from the review. The review is presented as an Integrated 
Review document.

The Integrated Review states the following conclusions and recommendations:
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The review indicated that Praxbind will be available at a strength of 50 mg/mL.  It will be 
packaged in a pack of 2 single use vials each containing 2.5g/50 mL idarucizumab.  Each 2-
pack is designed to deliver the full dose of 5g of idarucizumab.  Excipients include Sodium 
acetate trihydrate, sorbitol, polysorbate 20, glacial acetic acid. The drug product is preservative 
free.  For the labeling the review recommended that the label should specify:  store in a 
refrigerator at 2-8oC; do not freeze; do not shake; protect from light.  The review stated that 
stability studies support a dating period of 30 months when stored at 2-8oC and in the dark.  

Review findings for the various parts of the chemistry, manufacturing and controls (CMC) 
information in the application are briefly summarized below.  Findings of the reviews of the 
microbiology assessment for the application are discussed in Section 6, Clinical 
Microbiology, of this review.

Drug Substance Quality Review:  OBP (by Camilli, Xu, Fuchs, 7/21/2015):
The review of the drug substance (DS) included and discussed:  description and properties of 
the DS; DS manufacture (including process, materials and controls); filling, storing and 
transport; source, history and generation of the cell substrate; cell banking system, 
characterization and testing; controls of critical steps and intermediates; manufacturing process 
development; comparability assessment (for the non-clinical to clinical trial material and for 
clinical trial material to commercial material); characterization of the DS during development 
and final (included Physicochemical Characterization, Biological Characterization and Forced 
Degradation Pathways; details about impurities and their removal); control of DS 
specifications and justifications; stability information.  During the review clarification was 
needed regarding a number of aspects of the information submitted and Information Requests 
were sent and sponsor responses received and these are discussed in the review.  

The review describes the drug substance as follows:
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Review of microbial issues for the following aspects of drug substance manufacture was deferred 
to OBP:

o Control of Materials
o
o
o
o Manufacturing Process Development
o Characterization

The review indicated that the following will be assessed during the prelicense inspection of the 
relevant facilities:

Although the review indicated that no approvability issues had been identified thus far, the 
review had the following summary recommendations:
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The primary review states that safety pharmacology studies showed no adverse respiratory 
effects and indicated that independent cardiovascular safety pharmacology studies were not 
done but electrocardiographic measurements in the monkey repeat dose toxicology studies 
were unremarkable up to 500 mg/kg.  

The primary review summarizes the toxicology studies as follows:

The primary Pharmacology/Toxicology review concludes that “From the 
Pharmacology/Toxicology perspective “idarucizumab” may be approved for the proposed 
indications.”  The review stated that, “Based on the pharmacology data submitted in the BLA, 
the Established Pharmacological Class (EPC) of “reversal agent for dabigatran” was 
determined to be both clinically meaningful and scientifically valid for idarucizumab.”  There 
were no additional non-clinical recommendations.   The secondary Pharmacology/Toxicology 
Review concurred with the primary review that from a nonclinical perspective, idarucizumab 
“may be approved and that no additional nonclinical studies are needed to support approval of 
PRAXBIND in patients with treated with Pradaxa® when rapid reversal of the anticoagulant 
effects of dabigatran is required.”    

5. Clinical Pharmacology/Biopharmaceutics 

The primary Clinical Pharmacology Review of this application was conducted by M.D. Sahre, 
PhD and D. Rekic, PhD. (See review signed in DARRTS 8/10/2015).  Additional 
Pharmacometrics Review was completed by D. Rekic, PhD (signed 9/15/2015).  The primary 
Clinical Pharmacology Review summarizes the following salient findings of the review:
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 What is the effect of idarucizumab administration on dabigatran exposure from 
the ongoing Phase 3 trial?  In examining the available results in the ongoing open-
label use of idarucizumab in patients the review found that, “The recommended 
idarucizumab dose of 5 g is adequate to suppress dabigatran exposure in most patients. 
However, at high dabigatran concentrations (pre-idarucizumab administration), 
dabigatran levels may not be adequately suppressed. In addition, dabigatran 
concentration may return to levels above the limit of quantification and result in 
detectable anticoagulation due to redistribution of dabigatran from peripheral tissue.”  
The review states that the 5 g idarucizumab dose was inadequate to suppress dabigatran 
in a patient with plasma concentrations close to 3000 ng/mL and describes that, “The 5 
g idarucizumab dose was able to initially suppress dabigatran in the patient with 
plasma concentrations close to 1500 ng/mL. However, due to redistribution from 
peripheral tissues, dabigatran concentrations returned close to 1000 ng/mL 4 h after 
idarucizumab administration and continued to increase up to 1500 ng/mL at 12 h after 
idarucizumab dose. No observations are available after 12 h in this subject.”

 Is there a need to adjust the idarucizumab dose in patients with renal 
impairment?  The review concluded, “No.”  The review commented that the clinical 
studies did not show moderate or mild renal impairment to be a determinant of 
dabigatran suppression 12 subjects at the proposed 5 g idarucizumab dose.  The review 
conducted further clinical trial simulations and inferred the following:

 Is there a subpopulation where the proposed dosing regimen may result in 
inadequate dabigatran suppression? The review concluded, “Yes.” Simulations were 
conducted for steady-state trough concentrations versus the maximum re-distribution 
dabigatran concentration. The review states, “Steady state unbound total dabigatran 
trough concentrations are a predictor of inadequate dabigatran suppression. Steady-
state pre-dose unbound total dabigatran concentrations >190 ng/mL are likely to result 
in therapeutic dabigatran concentrations (>50 ng/mL) 5 to 12 h after idarucizumab 
infusion due to redistribution from peripheral tissues if idarucizumab is administered 2 
h after the last dabigatran dose. This is considered a worst-case scenario (Figure 7). 
Idarucizumab administration 12 h after the last dabigatran dose is considered a best-
case scenario; give (sic) that dabigatran is administered BID. Under the best-case 
scenario: pre-dose unbound total dabigatran concentrations >420 ng/mL are likely to 
result in therapeutic dabigatran concentrations (>50 ng/mL) 5 to 12 h after 
idarucizumab infusion due to redistribution from peripheral tissues (Figure 7). These 
finding are relevant to pre-dose concentration of dabigatran that are < 600 ng/mL. At 
concentrations higher that 600 ng/mL, 5 g of idarucizumab may be inadequate to 
suppress dabigatran or result in a dabigatran redistribution peak that occurs earlier 
(Figure 4, observed data from ongoing Phase 3 trial). This relationship does not hold if 
the reason for the high dabigatran exposure is renal impairment…”
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 What is the clinical relevance of dabigatran redistribution following 
idarucizumab administration and what options are available to address it?  The 
review finds redistribution of dabigatran following idarucizumab administration may 
be clinically relevant.  The review provides the following analysis and 
recommendations:
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The Pharmacometrics Review states the following recommendations:

6. Clinical Microbiology

For review of microbiological aspects of the application see section 3 CMC above. 
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7. Clinical/Statistical- Efficacy

The primary Clinical Review of efficacy for this application was conducted by A. Dmytrijuk, 
MD with secondary sign-off by K. Robie Suh, MD, PhD  (See Clinical Review signed in 
DARRTS 8/27/2015). 

The Clinical Review summarizes the support for efficacy of idarucizumab for the indication: 
for use “in patients treated with dabigatran (Pradaxa®) when rapid reversal of the 
pharmacodynamic effects of dabigatran is required for emergency surgery/urgent procedures 
or in life threatening or uncontrolled bleeding” as follows:

“The sponsor has provided substantial evidence to support the approval of 
idarucizumab from two phase 1 pharmacokinetic and pharmacodynamic studies 
which demonstrated that idarucizumab is able to reverse the pharmacodynamic 
effects of dabigatran, based on coagulation tests, in adult normal healthy volunteers 
at steady state. Support for this conclusion is demonstrated in two phase 1 studies 
(studies 1321.1 and 1321.2 described in detail below in section 4.5 Clinical 
Pharmacology). These were randomized, placebo controlled, double-blind, studies 
in which dabigatran 220mg was administered orally twice daily for 3 days with an 
additional 220mg dose administered on day 4 followed by single or divided 
intravenous idarucizumab infusions of up to 8g. These studies demonstrated that 
there was a dose dependent reversal of the pharmacodynamic effect of dabigatran by 
idarucizumab in normal healthy volunteers who received intravenous single or split 
doses of idarucizumab ranging from 20mg to 8g administered over up to 1 hour or 
two 2.5g infusions over 5 minutes up to 1 hour apart following dabigatran 
administration. From a clinical perspective, the reversal of the pharmacodynamic 
effect of dabigatran by idarucizumab was established using several different 
coagulation tests, e.g., dilute thrombin time (dTT), thrombin time (TT), ecarin 
clotting time (ECT) and activated partial thromboplastic time (aPTT). In these two 
studies 159 subjects were exposed to idarucizumab. Additional supportive safety 
and efficacy data comes from an ongoing phase 3 (study 1321.3 described in detail 
below (see the Review of Relevant Individual Trials Used to Support Efficacy) 
which has enrolled 123 adult patients who are being treated with dabigatran and 
require emergency surgery or procedures for other morbidities or are being treated 
with dabigatran and present with life-threatening or uncontrolled bleeding. Data 
from this interim analysis demonstrates that administration of two doses of 
idarucizumab 2.5 mg intravenously 15 minutes apart can rapidly reverse and sustain 
the reversal of the pharmacodynamic anticoagulant effect of dabigatran for at least 
24 hours after the last administration of idarucizumab.”
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8. Safety

The primary Clinical Review of safety for this application was conducted by A. Dmytrijuk, 
MD with secondary sign-off by K. Robie Suh, MD, PhD (See Clinical Review signed in 
DARRTS 8/27/2015). 

The safety database in patients who received idarucizumab come from Study 1321.3, titled “A 
Phase III, Case Series Clinical Study of the Reversal of the Anticoagulant Effects of 
Dabigatran by Intravenous Administration of 5.0 g Idarucizumab in Patients Treated with 
Dabigatran Etexilate Who Have Uncontrolled Bleeding or Require Emergency Surgery or 
Procedures, the REVERSE –AD Trial.”  As described in Dr. Dmytrijuk’s Clinical Review 
Study 1321.3 is “an open label, multicenter, single arm, safety and efficacy trial in which the 
sponsor plans to enroll up to 300 adult patients. The primary objective is to demonstrate 
reversal of the anticoagulant effect of dabigatran in patients treated with dabigatran who have 
uncontrolled or life-threatening bleeding requiring urgent intervention, and in patients treated 
with dabigatran who require emergency surgery or other invasive procedure. The key 
enrollment criteria are bleeding that requires a reversal agent in the opinion of the physician, 
urgent requirement for surgery or an invasive procedure where adequate hemostasis is required 
and patients must be taking dabigatran. In this study Idarucizumab is administered at a 5g 
fixed dose administered as two 2.5g doses administered over 5-10minutes separated by 15 
minutes or as a bolus. Biomarker endpoints are the basis for determination of efficacy in this 
trial. Ecarin clotting time (ECT), diluted Thrombin Time (dTT), activated Partial 
Thromboplastin Time (aPTT) and Thrombin Time (TT) are measured in a central laboratory.”  
As of April 1, 2015 (cutoff for 120-Day Safety Update) a total of 123 patients have been 
enrolled and treated.  All have received the 5 g dose of idarucizumab with an infusion time of 
5 minutes.

The Clinical Review summarizes the patient characteristics as follows: 
“There were 66 patients in Group A (bleeding) and 57 patients in Group B (surgery)…. 
Overall, the baseline demographics were similar between groups. Overall, the median 
age was 77 years (range 48-93), 65/123 (53%) were male and 105/123 (85%) were 
white. There were 49/123 (40%) of patients enrolled with moderate to severe renal 
insufficiency, i.e., CrCl (Cockroft-Gault) < 50mL/min. Overall, the median time from 
last dabigatran exposure to the time of idarucizumab administration was 16 hours 
(range 1-94 hours). Nearly all patients, i.e., 117/123 (95%) were treated with 
dabigatran for the atrial fibrillation indication. Most patients, i.e., 80/123 (65%) were 
treated with dabigatran 110mg orally twice daily. In group A (serious bleeding group) 
there were 27/66(41%) who presented with gastrointestinal bleeding, 24/66 (36%) 
patients presented with intracranial bleeding, the remaining 15/66 (22%) of patients 
had serious bleeding in other areas such as trauma, intramuscular, retroperitoneal, intra-
pericardial, intra ocular and one bleeding location was not yet identified by the 
sponsor. Of the 57 patients in group B (urgent surgery group) surgery that was required 
in ≥ 3 patients was bone fractures 13/57 (23%) of patients, gall bladder disease 
(cholecystitis, cholelithiasis) 7/57 (12%) of patients, joint/wound infection 4/57 (7%) 
of patients and acute appendicitis, small bowel obstruction, bowel perforation in 3/57 
(5%) each, respectively.”
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surgery/procedures or who have uncontrolled bleeding or life-threatening bleeding requiring 
urgent intervention, when rapid reversal of the anticoagulant effects of dabigatran is required. 
The sponsor states that necessary studies are impossible or highly impractical because the 
number of such patients is low.”  The Clinical Review recommends that the sponsor’s request 
is reasonable and a full waiver of the requirement in 21 CFR Section 314.55 (a) should be 
granted.

CDTL Reviewer comment: Currently dabigatran is indicated only for use in adult patients 
and, consequently, it is anticipated that any use of idarucizumab would be very uncommon, 
such that pediatric studies would be impractical or impossible.  Accordingly, it is reasonable 
that the sponsor’s request for waiver of pediatric studies of idarucizumab be granted.  It 
should be noted, however, that should indications and target patient populations for use of 
dabigatran as an anticoagulant be expanded to pediatric patients, it may be appropriate to 
encourage studies of idarucizumab in pediatric patients at that time.   

11. Other Relevant Regulatory Issues 

Proprietary name review:
The proposed proprietary name, Praxbind, was reviewed by the Division of Medication Error 
Prevention and Analysis (DMEPA)/Office of Medication Error Prevention and Risk 
Management (OMEPRM)/Office of Surveillance and Epidemiology (OSE) which found the 
proposed name acceptable from both a promotional and safety perspective.  (See review by N. 
Vora, signed 1/14/2015).  A Proprietary Name Conditionally Acceptable letter was sent to the 
applicant on 1/18/2015.

Office of Surveillance and Epidemiology Review (OSE)/Office of Pharmacovigilance and 
Epidemiology (OPE):
The Office of Pharmacovigilance and Epidemiology (OPE)/ Division of Epidemiology I 
(DEPI-1) provided comments and recommendations for a postmarketing clinical safety study 
for idarucizumab (See review memo by K. Gelperin, MD, 9/15/ 2015).  Citing the small size 
of the clinical trial database, OPE comments and recommends as follows:
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Division of Risk Management (DRISK) Risk Evaluation and Mitigation Strategy (REMS) 
Review:  
Risk Evaluation and Mitigation Strategy (REMS) Review was conducted by CL Yancey, MD 
(review signed 8/14/2015).  

The review comments that the most important serious risks associated with idarucizumab are 
thrombotic events, stating:

  

The review notes that the Risk Management Plan (RMP) submitted for this idarucizumab 
application does not contain a REMS proposal  

.  The review comments, “The applicant proposes 
routine risk management measures including routine pharmacovigilance activities with 
signal detection and evaluation, periodic written reports covering ongoing clinical trials, 
and annual post-marketing experience. The applicant did not propose any non-REMS 
materials in the RMP.”

The review noted the inclusion in the current draft labeling of Warnings and Precautions for 
the risks of thrombotic events that may occur secondary to the patient’s underlying disease 
state when dabigatran is discontinued to initiate therapy with idarucizumab, risk of 
hypersensitivity in patients with known hypersensitivity (e.g., anaphylactoid reaction) to 
idarucizumab or to any of the excipients weighed against the potential benefit of such an 
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The draft labeling was reviewed by the Division of Medication Error Prevention and Analysis 
(DMEPA) (T. McMillan, PharmD, final signature 8/3/2015).  The review examined the 
Prescribing Information (PI), carton labeling, container labels,  and 
provided a detailed list of recommendations to improve the labeling from a medication error 
perspective.
The Quality Review recommended that the label should specify:  store in a refrigerator at 2-
8oC; do not freeze; do not shake; protect from light.  These recommendations should be 
included in the labeling.

13. Recommendations/Risk Benefit Assessment 

Recommendations on Benefit-Risk Assessment are included in the Clinical Review (A. 
Dmytrijuk, M.D., 8/27/2015).  The assessment is reproduced below:
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Based on the information provided, idarucizumab should be granted Accelerated Approval for 
the indication for use “in patients treated with dabigatran (Pradaxa®) when rapid reversal of 
the pharmacodynamic effects of dabigatran is required for emergency surgery/urgent 
procedures or in life threatening or uncontrolled bleeding”.   
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 Final wording of the labeling should be negotiated with the sponsor taking into 
consideration the recommendations noted under labeling above.

 A Post-Marketing Requirement to complete and submit the study report for Study .3 
should be required.  The additional clinical data from the study should strengthen the 
review finding of adequate demonstration of efficacy of idarucizumab for the intended 
use as well as provide additional safety data to support the benefit-risk of using 
idarucizumab for the indication.

 Consideration should be given to encouraging the sponsor to conduct a post-marketing 
safety study such as recommended by DEPI in an effort to better assess any 
immunogenicity/anaphylactic risk of idarucizumab.

 The sponsor should be encouraged to consider developing a dosage form such that a 
single dose of idarucizumab is contained in one vial (5 g) rather than two (2.5 g x 2 
vials). 

 Currently dabigatran is indicated only for use in adult patients and, consequently, it is 
anticipated that any use of idarucizumab would be very uncommon, such that pediatric 
studies would be impractical or impossible.  Accordingly, it is reasonable that the 
sponsor’s request for waiver of pediatric studies of idarucizumab be granted.  It should 
be noted, however, that should indications and target patient populations for use of 
dabigatran as an anticoagulant be expanded to pediatric patients, it may be appropriate 
to encourage studies of idarucizumab in pediatric patients at that time.   
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