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1. Benefit-Risk Assessment

Benefit-Risk Assessment Framework

Benefit-Risk Integrated Assessment

Pediatric venous thromboembolism (VTE) is an uncommon but serious and life-threatening condition with associated morbidity and 
mortality. Presence of a central venous catheter, admission to intensive care units, and conditions leading to a hypercoagulable 
state are risk factors for development of pediatric VTE. The only product with a pediatric indication is daleteparin, a low molecular 
weight heparin, which is indicated for the treatment of symptomatic venous thromboembolism (VTE) to reduce the recurrence in 
pediatric patients 1 month of age and older. Unfractionated heparin may be considered to have an implied indication, though the 
indication statement does not specify pediatric patients, the dosage and administration subsection of the USPI has specific pediatric 
dosage recommendations. Direct oral anticoagulants (DOACs), such as dabigatran etexilate, rivaroxaban, apixaban and edoxaban, 
are approved for the treatment and secondary prevention of VTE in adults. The main advantages of DOACs over SoC therapies are 
the fixed dose administration without the need for monitoring, the oral formulation availability and the presence of a specific targeted 
antidote. It is important to note that DOACs have been less effective in the treatment of patients with prosthetic heart valves and in 
patients with antiphospholipid antibody syndrome. The main common adverse reaction among all anticoagulants is the risk of 
bleeding, which can result in life-threatening major bleeding in ~2-3% of patients.  

This application is primarily supported by the results of a pre-specified non-inferiority analysis of trial 1160.106, a multi-center, open-
label, randomized, active-controlled trial in 267 pediatric patients, from birth to less than 18 years of age, with image-proven VTE, 
initially treated with parenteral anticoagulation therapy for at least 5 days and in need for at least 3 months of anticoagulation 
therapy. This trial demonstrated the non-inferiority of Pradaxa, compared to SoC anticoagulation, as evidenced by a rate difference 
of -0.038 (95% CI: -0.161,0.086) in the composite primary endpoint of complete thrombus resolution, freedom from recurrent VTE 
and freedom from VTE-related mortality. This was further supported by consistent results when all individual components of the 
primary efficacy endpoint were examined separately, and when the proportion of patients confirmed to be free from thrombus 
progression at the end of therapy was examined. This trial is considered adequate and well-controlled, with primary and key 
secondary endpoints agreed to by the FDA, conducted in response to a written request under the Best Pharmaceuticals for Children 
Act. 

The Applicant’s proposed indications are also supported by the results of a pre-specified analysis of trial 1160.108, a multi-center, 
open-label, single arm prospective cohort Phase 3 trial in 213 pediatric patients, from birth to less than 18 years of age, who had a 
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previous history of a treated VTE and have a persistent risk factor for VTE that increases the risk of VTE recurrence. These patients 
were treated with Pradaxa over a 12-month period for the secondary prevention of VTE. This trial demonstrated a comparable rate 
of VTE recurrence of 5.1%, when compared to the observed rates of pediatric VTE recurrence with SoC therapies (7-21%). The 
overall probability of being free from recurrence of VTE was 0.990 (95% CI 0.963, 0.998) at 3 months, 0.971 (95% CI 0.936, 0.987) 
at 6 months, and 0.938 (95% CI 0.890, 0.966) at 12 months.

The safety profile of Pradaxa in pediatric patients is similar to the observed safety profile in adult patients. The most common non-
bleeding adverse reactions (ARs), defined as ARs that occur in at least 5% of patients on Pradaxa, were: headache (10%), 
abdominal pain (9%), gastritis (8.5%) and nasopharyngitis (8%), with the majority being mild to moderate in severity. With the 
exception of GI bleeding (9% in the Pradaxa arm vs. 1% in the SoC arm), the overall rate of all other types of bleeding, including all 
severity sub-groups, was comparable between the two treatment arms. This similarity includes major bleeding (3% in the Pradaxa 
arm vs. 2% in the SoC arm) and clinically relevant non-major bleeding (1.5% in the Pradaxa arm vs. 1% in the SoC arm). GI bleed 
ARs in the Pradaxa arm were recurrent and occurred at a relatively higher rate in younger pediatric patients.

For each of the  formulations, specific Pradaxa dosing nomograms were utilized in both trials and drug monitoring was 
implemented to achieve target trough dabigatran concentration of 50-<250 ng/ml, while allowing a single dose adjustment using 
specific titration nomograms. Due to inability to achieve within-target levels after one dose adjustment, there was a Pradaxa 
discontinuation rate of 7-12%, with 19-27% of patients needing a dose adjustment due to low trough concentrations, occurring with 
a significantly higher frequency in younger age groups. In addition, patients who received capsules had trough dabigatran 
concentrations twice the levels observed in adult trials. Even though an associated higher rate of bleeding events was not observed, 
the observed levels may result in an increased risk of adverse reactions, without additional efficacy-related benefit, in the adolescent 
population. Given the recommended dose modifications for patients receiving capsules and the observed high rate of concentration-
based discontinuation in younger patients, drug monitoring with dTT is necessary for all pediatric age groups to ensure patients on 
Pradaxa achieve target trough concentration, thus ensuring the safe and effective use of Pradaxa in all pediatric patients.

Benefit-Risk Dimensions
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Dimension Evidence and Uncertainties Conclusions and Reasons 

Analysis of 
Condition

 The annual incidence of VTE in children is reported as 0.07 - 0.14 per 
10,000 children1, with higher rates in neonates and adolescents3. 
 The rate of VTE in hospitalized children has increased by 70% over the past 

10-20 years2.
 The most significant VTE risk factors are the presence of a central venous 

catheter, admission to an intensive care unit and conditions that lead to a 
hypercoagulable state5-7.

 VTE is serious life-threatening medical condition with significant morbidity 
and mortality in pediatric patients, such as pulmonary embolism25, post-
thrombotic syndrome27 and an untreated VTE-related mortality rate of 
~3%.

VTE is an uncommon but serious disease in 
children.

If untreated, VTE can lead to serious and life-
threatening outcome, with significant morbidity and 
mortality.

Current 
Treatment 

Options

 Standard of care (SoC) treatment options, most of which are used in an off-
label fashion, include heparin products, vitamin K antagonists, fondaparinux 
and parenteral thrombin inhibitors. 

 Dalteparin is the only FDA-approved product for the treatment and secondary 
prevention of VTE in pediatric patients 1 month and older. 

 Unfractionated heparin may be considered to have an implied indication 
because the Dosage and Administration section of the USPI contains 
pediatric dosing recommendations. 

 Direct oral anticoagulants (DOACs), such as dabigatran etexilate, are 
approved for the treatment and secondary prevention of VTE in adults. 

 The main advantages of DOACs over SoC therapies are the fixed dose 
administration without the need for monitoring, the oral formulation 
availability and the presence of a specific targeted antidote.

 There are no FDA-approved antidotes/reversal agents for DOACs for 
pediatric patients. 

There is a need for new therapies for pediatric 
patients with VTE and for those at risk for VTE 
recurrence due to persistent VTE risk factors. 

Specifically, there is a need for oral anticoagulant 
therapies in pediatric patients that require minimal 
to no monitoring and have a dependable reversal 
agent. 

DOACs offer a potentially significant new therapy 
for VTE in pediatric patients.

Benefit

 In trial 1160.106, 45.8% of patients on Pradaxa (81 of 177 patients), 
compared to 42.2% of patients on SoC (38 of 90 patients), met the criteria for 
the composite primary endpoint (complete thrombus resolution, freedom 
from recurrent VTE and freedom from VTE-related mortality), with a rate 
difference of -0.038 (95% CI: -0.161,0.086), thus demonstrating the target 
non-inferiority margin of 20%. 

 All individual components of the primary efficacy endpoint of trial 1160.106 
were consistent with the results of the primary endpoint. 

 The proportion of patients confirmed to be free from thrombus progression at 

There is substantial evidence of effectiveness for 
Pradaxa in the treatment of VTE in pediatric 
patients, based on non-inferior rates of complete 
thrombus resolution, freedom from recurrent VTE 
and freedom from VTE-related mortality, when 
compared to SoC therapies. 

There is substantial evidence of effectiveness for 
Pradaxa in the secondary prevention of VTE in 
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Dimension Evidence and Uncertainties Conclusions and Reasons 

the end of the intention to treat period in trial 1160.106 was 83.6% in the 
Pradaxa arm and 81.1% in the SoC arm

 Trial 1160.108 demonstrated a comparable rate of VTE recurrence of 5.1%, 
when compared to the observed rate of pediatric VTE recurrence with SoC 
therapies of 7-21%. 

 The overall probability of being free from recurrence of VTE in trial 
1160.108 was 0.990 (95% CI 0.963, 0.998) at 3 months, 0.971 (95% CI 
0.936, 0.987) at 6 months, and 0.938 (95% CI 0.890, 0.966) at 12 months.

 Both trials had sufficient representation of patients across the age spectrum 
and a variety of underlying VTE risk factors, supportive of the 
generalizability of its results.

pediatric patients, based on the comparable rate of 
VTE recurrence, when compared to the observed 
rates of pediatric VTE recurrence with SoC 
therapies in the literature. 

Risk and Risk 
Management 

 The most common non-bleeding adverse reactions (ARs), defined as ARs that occur 
in at least 5% of patients on Pradaxa, were: headache (10%), abdominal pain (9%), 
gastritis (8.5%) and nasopharyngitis (8%).
 The main non-bleeding AR with significant difference, when compared to the SoC 

arm, were GI disturbances (35% in Pradaxa arm vs. 11% in SoC arm).
 With the exception of GI bleeding ARs (9% in the Pradaxa arm vs. 1% in the SoC 

arm), the overall rate of all other types of bleeding ARs, including all severity sub-
groups, was comparable between the two treatment arms, including rates of major 
bleeding and clinically relevant non-major bleeding. 
 Severe ARs, SAEs and deaths were uncommon in the two pivotal trials.
 Pradaxa is less effective in the treatment of patients with prosthetic heart valves and 

antiphospholipid antibody syndrome, thus should be avoided in these patients.
 Both pivotal trials included drug monitoring with one allowed dose adjustment to 

achieve target trough dabigatran concentration of 50-<250 ng/ml. The resulting rate 
of discontinuation of Pradaxa due to inability to achieve within-target trough 
concentration after one dose adjustment was 7-12%, with 19-27% of patient needing 
any dose adjustment due to low trough concentrations, which occurred with 
significantly higher frequency in younger age groups.
 The dosing nomograms utilized in both trials resulted in trough dabigatran 

concentrations, in patients who received capsules, that were twice the levels observed 
in adult trials. Even though a higher rate of bleeding events was not observed, the 
observed levels may result in an increased risk of adverse reactions, without 
additional efficacy-related benefit, in the adolescent population.

The safety profile of Pradaxa in pediatric patients is 
similar to the safety profile in adult patients.

Treatment of pediatric patients with Pradaxa did not 
reveal any new safety signal, with the majority of 
ARs being mild-moderate in severity.

If patients experience GI disturbances and GI bleeds 
with Pradaxa, the Agency recommends 
administration with food. 

Given the recommended dose modifications for 
patients receiving capsules and the observed high 
rate of concentration-based discontinuation in 
younger patients, drug Monitoring with dTT (refer 
to section 8.3.3 for details) is necessary for all 
pediatric age groups to ensure patients on Pradaxa 
achieve target trough concentration of 50-<250 
ng/ml, thus ensuring the safe and effective use of 
Pradaxa in all pediatric patients. This approach is 
the same approach used in the two pivotal trials. 
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2. Background
Product Information
Pradaxa (dabigatran etexilate) is a direct thrombin inhibitor currently indicated: 

• To reduce the risk of stroke and systemic embolism in patients with non-valvular atrial fibrillation
• For the treatment of deep venous thrombosis (DVT) and pulmonary embolism (PE) in patients who have been treated with a 

parenteral anticoagulant for 5-10 days
• To reduce the risk of recurrence of DVT and PE in patients who have been previously treated 
• For the prophylaxis of DVT and PE in patients who have undergone hip replacement surgery 

Pradaxa is currently marketed as capsules in 75 mg, 110 mg, and 150 mg strengths for oral administration. 

The current adult dosage recommendations are described below in 

Table 1. Pradaxa is cleared primarily in the urine, so dosages are based upon patient renal function. 
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The proposed doses for pediatric patients are weight-based. 

This application intends to fulfill PREA post-marketing requirements (PMRs) as well an FDA-issued Pediatric Written Request..

Regulatory History
Pradaxa (dabigatran etexilate mesylate) capsules received traditional approval “to reduce the risk of stroke and systemic embolism in 
patients with non-valvular atrial fibrillation” on October 19, 2010. The pediatric study requirement under the Pediatric Research 
Equity Act (PREA) was waived because necessary studies “are impossible because the disease is rare in children”.  The application 
was approved with a risk evaluation and mitigation strategy (REMS) which included a Medication Guide and a timetable for 
submission of assessment of the REMS. The REMS was to evaluate patients’ understanding of the serious risks of dabigatran 
etexilate. 
On April 5, 2011, FDA determined that it was no longer necessary to include the Medication Guide as an element of the approved 
REMS, and that a REMS was no longer necessary to ensure the benefits of Pradaxa outweigh the risks. The REMS was removed and 
the Medication Guide continued to be part of the approved labeling. 

On April 4, 2014, Supplement 18, was approved granting two new indications:
 For the treatment of deep venous thrombosis (DVT) and pulmonary embolism (PE) in patients who have been treated with a 

parenteral anticoagulant for 5-10 days. 
 To reduce the risk of recurrence of DVT and PE in patients who have been previously treated. 

These indications were subject to PREA. With these approvals, the submission of pediatric studies was deferred because the product 
was ready for approval for use in adults and the pediatric studies had not been completed. Post-marking requirements (PMRs) for 
pediatric studies required under section 505B(a) of the FDCA were issued as follows:

 PMR 2139-1 Conduct an open-label, single dose, single arm, tolerability, PK/PD and safety study of dabigatran etexilate given at 
the end of standard anticoagulant therapy in children aged less than 1 year old. 

Final Protocol Submission: 10/31/2014 
Study Completion: 12/31/2016 
Final Report Submission: 06/30/2017
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 PMR 2139-2 Conduct an open-label, randomized, parallel-group, active-controlled, multicenter, non-inferiority efficacy study 
of dabigatran etexilate versus standard of care for venous thromboembolism treatment in children from birth to less than 18 
years of age. Include PK/PD (sparse sampling) in all patients. The anticipated enrollment is 240 evaluable patients for the 
efficacy analysis. Enroll adequate numbers of patients in 3 age groups, from 12 to <18 years of age, from 2 to <12 years of 
age, from birth to <2 years of age. Submit the clinical study report with datasets.

Patients from birth to <2 years of age may be enrolled only after data from a planned interim analysis have shown efficacy and 
safety of dabigatran in the older pediatric age groups.

Final Protocol Submission: 12/31/2014
Study Completion: 06/30/2018
Final Report Submission: 06/30/2019

 PMR 2139-3 Conduct an open label, single arm trial to evaluate safety of dabigatran etexilate for secondary prevention of 
venous thromboembolism in children aged 0 to less than 18 years. The anticipated enrollment is 100 patients. Submit the 
clinical study report with datasets. 

Final Protocol Submission: 12/31/2014 
Study Completion: 12/31/2018 
Final Report Submission: 12/31/2019

On 11/20/2015, Efficacy Supplement 28 was approved which granted a new indication of the “prophylaxis of deep vein thrombosis 
and pulmonary embolism following hip replacement surgery”.  The requirements of PREA were waived because necessary studies are 
impossible or highly impracticable because there are too few children with this condition to study. 

PMR 2139-1 was fulfilled on 09/10/2019. 

On 02/04/2020, the DNH granted an extension on the Final Report Submission Date for PMR 2139-2 and PMR 2139-3 to 09/28/2020. 
The request for extension was based upon the need for additional time required to prepare the study report and/or submission. 
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Study 1160.106 titled “Open-label, randomized, parallel-group, active-controlled, multi-centre, non-inferiority study of dabigatran 
etexilate versus standard of care for venous thromboembolism treatment in children from birth to less than 18 years of age: The 
DIVERSITY study” is intended to fulfill PMR 2139-2. 

Study 1160.108 titled “Open label, single arm safety prospective cohort study of dabigatran etexilate for secondary prevention of 
venous thromboembolism in children from 0 to less than 18 years” is intended to fulfill PMR 2139-3.

Pediatric Written Request
On 1/25/2019, FDA issued a pediatric written request to Boehringer Ingelheim Pharmaceuticals for pediatric studies to investigate the 
potential use of Pradaxa in the treatment and prophylaxis of venous thromboembolism in pediatric patients. The written request 
contained studies 1160.106 and 1160.108. 

Foreign Marketing Status
Per the Applicant, Pradaxa is approved in more than 100 countries worldwide for a variety of antithrombotic indications in adults. The Applicant 
has submitted a marketing application for pediatric use of Pradaxa in the European Union (EU)  which is pending 
final decision at the time of this review.

Therapeutic Context
Pediatric venous thromboembolism (VTE) is a serious and life-threatening condition. VTE can lead to mortality from pulmonary 
embolism or morbidity from post-thrombotic syndrome (PTS) or bleeding associated with anticoagulant therapy.  PTS occurs in about 
26% of pediatric DVTs and constitutes symptoms and signs of chronic venous insufficiency that develop following DVT (Vosicka K, 
2018). Symptoms and signs include leg pain and heaviness, vein dilation, edema, skin pigmentation, and venous ulcers. The incidence 
of this burdensome condition can be reduced by timely recognition and treatment of VTE and prevention of recurrent VTE (Kahn SR, 
2009). 
Venous thromboembolism (VTE) is a relatively rare disease in pediatric patients; estimated to occur in 0.6 to 1.1 per 10,000 children 
(Boulet SL, 2012). This incidence increases dramatically in hospitalized children at ≥58 per 10,000 pediatric admissions (Monagle P, 
2018). Most pediatric VTEs are a secondary complication of other conditions such as venous catheterization, cancer, infection, 
congenital heart disease, trauma, surgery, renal disease, and inherited or acquired thrombophilia. The most common etiologic factor 
for pediatric VTE is the presence of a central venous access device (Andrew M, 1994). 

The goals of treating VTE are to prevent local extension and embolization of the thrombus, aid in resolving the existing thrombus, 
prevent VTE recurrence, and minimize long-term complications (e.g. PTS). 

Reference ID: 4756904
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Treatment of VTE in pediatric patients includes the administration of anticoagulant agents (e.g., unfractionated heparin [UFH], low 
molecular weight heparin [LMWH], or vitamin K antagonists [VKA, e.g., warfarin]. LMWH is typically preferred over UFH as it has 
the advantages of highly predictable responses, only periodic monitoring is needed, little impact of diet on drug’s effect, not requiring 
intravenous access; and disadvantages of twice daily subcutaneous injections and dose-adjustment/close monitoring needed for 
patients with mild/moderate renal insufficiency. UFH has the advantages of not requiring dose-adjustments for renal or hepatic 
impairment/failure and diet having little impact on drug’s effect; with disadvantages of less predictable response, requiring frequent 
monitoring and dose-adjustment, and requiring intravenous access. Warfarin has the advantages of oral administration, no dose-
adjustment needed for renal impairment; and disadvantages of unpredictable response, requiring frequent monitoring and dose-
adjustment, significant dietary impact on drug activity, and dose-adjustment/close monitoring for patients with mild liver 
dysfunction/avoidance in severe liver failure. Warfarin is usually considered when there is a need for long-term therapy because of the 
orally administered route (Monagle, et al., 2012). 

Only UFH and dalteparin have pediatric indications.  Unfractionated heparin does not specifically state that it is indicated in pediatric 
patients, but it does have recommended pediatric dosing in section 2.4 which implies an indication. Fragmin (dalteparin) was granted a 
pediatric indication in 2019. Table 2 describes the anticoagulants indicated in pediatric patients and Error! Reference source not 
found. describes the drugs used off-label for the treatment of pediatric VTE.

Table 2  Anticoagulants Indicated in Pediatric Patients

Drug Name
Year of Approval

Drug Class Related Indication Presence of Pediatric 
Indication

Data Supporting 
Indication

Heparin
1939

Unfractionated 
heparin

Prophylaxis and 
treatment of venous 
thrombosis and 
pulmonary embolism

Labeling does not 
specify a pediatric 
indication, however it 
is assumed because 
pediatric dosing is 
listed in section 2.4. 

n/a

Fragmin 
(dalteparin) 
Original: 1994
Pediatric: 2019

Low molecular 
weight heparin

 Treatment of 
symptomatic venous 
thromboembolism 
(VTE) to reduce the 
recurrence in 
pediatric patients 1 

Treatment of 
symptomatic venous 
thromboembolism 
(VTE) to reduce the 
recurrence in 
pediatric patients 1 

Single-arm trial
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month of age and 
older.

month of age and 
older.

The three main classic classes of anticoagulants used as the SoC off-label treatment in children are UFH, LMWH and vitamin K 
antagonists (VKA) (Hepponstall M, 2017), (Monagle P N. F., 2018). Of note, higher doses of LMWH are required in neonates and 
children compared to adults to achieve therapeutic anti-Xa levels, which is thought to be at least partially due to increased clearance 
and decrease antithrombin levels in infants and young children. Other, less commonly used but more novel classes of anticoagulants 
include factor Xa inhibitors and factor IIa (i.e. thrombin) inhibitors. Refer to the primary clinical/statistical review (Section 2.2) for 
detailed information about the available off-label products, their mechanisms of action, and dosing. 

Warfarin, the oral anticoagulant frequently used in pediatric patients, has only a tablet formulation and has significant food-drug 
interactions with frequent monitoring and dose-adjustments. An oral formulation without the need for frequent monitoring and dose-
adjustments would provide an advantage over the available therapies. There is unmet medical need for new pediatric anticoagulants. 
Particularly, there is tremendous need for oral formulations with less food-drug interactions than warfarin and that require less 
monitoring than the heparins and warfarin.  

There are currently FDA-approved reversal agents for heparin (unfractionated and low molecular weight), apixaban, rivaroxaban, and 
dabigatran for adults, but no reversal agents are indicated for pediatric patients. 

3. Product Quality  
The CMC Review Team is listed in the table below: 
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is required under Nonclinical Toxicology (Section 13). No nonclinical labeling update is needed for Section 8 since no new animal 
data submitted.

5. Clinical Pharmacology
The primary clinical pharmacology reviewer was Peng Zou and team leader was Sudharshan Hariharan. The pharmacometric primary 
reviewer was Jihye Ahn and team leader was Justin Earp. Below is an executive summary of the clinical pharmacology review for 
Pradaxa capsules, oral pellets  Approval is recommended, provided the Agency and the applicant reach an 
agreement on the dosing regimen. 

The clinical pharmacology review is pending as of this review. Please refer to their final review once archived. 

6. Clinical Microbiology 
Not applicable. 

7. Clinical/Statistical- Efficacy
The primary clinical reviewer was Fadi Nossair (Team Leader: Virginia Kwitkowski) and the primary statistical reviewer was 
Sarabdeep Singh (Team Leader Yeh-Fong Chen).  They conducted a joint review which was archived in DARRTS on 2/23/2021. 
Their review recommends traditional approval for this sNDA. The summary below is sourced from their review. 
The Applicant has provided substantial evidence of effectiveness of Pradaxa for the following indications:

- The treatment of VTE in pediatric patients from  to less than 18 years of age, who have been treated with parenteral 
anticoagulants for at least 5 days.

- The secondary prevention of VTE in pediatric patients from  to less than 18 year of age, who have been previously treated 
with anticoagulants and who are at increased risk of VTE recurrence due to persistent VTE risk factors. 

The first indication is based on the final results of a pre-specified non-inferiority analysis of a composite efficacy endpoint that evaluated 
the proportion of patients who achieved all of the following criteria: complete thrombus resolution, freedom from recurrent VTE and 
freedom from VTE-related mortality. The pivotal trial was a multi-center, open-label, randomized, active-controlled trial comparing 
Pradaxa to standard of care (SoC) anticoagulation in pediatric patients, from birth to less than 18 years of age, who were diagnosed with 
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VTE, initially treated with parenteral anticoagulation therapy for at least 5 days, and needed at least 3 month of anticoagulation therapy. 
The intent-to-treat population consisted of 267 dabigatran-randomized patients and 90 standard-of-care (SoC)-randomized patients. 
In this trial, 45.8% of patients on Pradaxa (81 of 177 patients), compared to 42.2% of patients on SoC (38 of 90 patients), met the criteria 
for the composite primary endpoint, with a rate difference of -0.038 (95% CI: -0.161,0.086), thus demonstrating the target non-inferiority 
margin of 20%. 

The results of all sub-group analyses and pre-specified sensitivity analyses were consistent with the result of the primary endpoint, which 
was further supported by consistent results when all individual components of the primary efficacy endpoint were examined separately. 
Furthermore, the proportion of patients confirmed to be free from thrombus progression at the end of the intention to treat period was 
83.6% in the Pradaxa arm and 81.1% in the SoC arm, further supporting the non-inferiority of Pradaxa to SoC. The trial had sufficient 
representation of patients across the age spectrum and a variety of underlying VTE risk factors that is generally reflective of the 
epidemiology of VTE in pediatric patients, thus supportive of the generalizability of its results.

Dose titration was applied per protocol to achieve target drug trough concentration 50 - <250 ng/mL in 65 patients (36.9%), of which 
57 patients (32.4%) needed up-titration and 8 patients (4.5%) needed down-titration. The need for up-titration was more prevalent in 
younger patients, with a significant difference (p-value 0.002) observed between the mean age of those who required up-titration, 7.6 
years (SD=6), and those who did not require up-titration, 10 years (SD=6). These results were consistent across analysis of both the 
EX SDTM dataset and the SWITCH ADAM dataset. In addition, we analyzed dTT values obtained at a scheduled or unscheduled visit 
3 to evaluate the occurrence of initial sub-target Pradaxa concentration. There were 34 patients (19.3%) who had sub-target drug 
concentrations with the nomogram-guided starting dose. Twenty-two patients (12.5%) had drug concentration within the target range 
after one dose adjustment but the median duration between sub-target and first within-target measurement was significantly long at 18 
days (range 8-42).

Patients that did not achieve trough concentration within target after one dose adjustment were either switched to the SoC arm per 
protocol (n=9) or discontinued from Pradaxa since were very close to the 12-week treatment duration with Pradaxa exposure at 82, 85 
and 87 days (n=3). As a result, 12 patients (6.8%) were discontinued from Pradaxa due to this reason. In addition, there 3 patients who 
did not achieve trough concentration within target at their initial dose and could not have one dose adjustment because they were already 
at the maximal dose for age, thus were discontinued prematurely from Pradaxa without one dose adjustment.

Given the mechanism of action of Pradaxa and the common pathophysiology between acute VTE and VTE recurrence, efficacy results 
from trial 1160.106 was used to support the second indication, related to the effectiveness of Pradaxa for the secondary prevention of 
VTE in pediatric patients. Furthermore, this indication was supported by the final results of a pre-specified analysis of the rate of 
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recurrence of VTE over a 12-month treatment period of Pradaxa for the secondary prevention of VTE in pediatric patients. The trial was 
a multi-center, open-label, single arm prospective cohort Phase III trial evaluating the safety of Pradaxa in pediatric patients, from birth 
to less than 18 years of age, who have a previous history of a treated VTE and have a persistent risk factor for VTE. In this trial, using 
the full follow-up period, 5.1% of patients on Pradaxa developed a VTE recurrence within the 12-month treatment period, which is 
comparable to observed rates of pediatric VTE recurrence with SoC therapies (7-21%). The overall probability of being free from 
recurrence of VTE was 0.990 (95% CI 0.963, 0.998) at 3 months, 0.971 (95% CI 0.936, 0.987) at 6 months, and 0.938 (95% CI 0.890, 
0.966) at 12 months. The trial had sufficient representation of patients across the age spectrum and a variety of underlying VTE risk 
factors that is generally reflective of the epidemiology of VTE in pediatric patients, thus supportive of the generalizability of its results.
The clinical trials supporting this application were conducted according to good clinical practice. Review of financial disclosure 
information indicated that existing financial relationships would not have a significant impact on the integrity of the trials or the validity 
of the results. 

The primary endpoint was consistent with the endpoints used in the adult trials used to support the approval of Pradaxa for the same 
indications. The studies, their designs, endpoints, and size were discussed with the Division in advance and are the subject of a 
Pediatric Written Request, so were deemed acceptable. The demonstration of Pradaxa’s non-inferiority to the SoC arm provides 
sufficient evidence of effectiveness to meet the legal standard for regular approval. 

The primary efficacy results table for Trial 106 below will be displayed in the USPI:

Primary Efficacy Endpoint [ITT population]

PRADAXA Standard of Care
Number of patients randomized (%) 177 (100.0) 90 (100.0)

Complete thrombus resolution 81 (45.8) 38 (42.2)
Freedom from recurrent VTE 170 (96.0) 83 (92.2)
Freedom from mortality related to VTE 177 (100.0) 89 (98.9)
Composite endpoint met 81 (45.8) 38 (42.2)

Difference in rate (95% CI)1 -0.038 (-0.161, 0.086)
p-value for non-inferiority <0.0001
p-value for superiority 0.2739

1 Mantel-Haenszel weighted difference with age group as stratification factor

The efficacy results for Trial 108 will be described in text in the USPI as below:

The overall probability of being free from recurrence of VTE during the on-treatment period was 0.990 (95% CI: 0.960, 0.997) at 3 
months, 0.984 (95% CI: 0.950, 0.995) at 6 months, and 0.984 (95% CI: 0.950, 0.995) at 12 months. The probability of being free from 
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bleeding events during the on-treatment period was 0.849 (95% CI: 0.792, 0.891) at 3 months, 0.785 (95% CI: 0.718, 0.838) at 6 
months, and 0.723 (95% CI: 0.645, 0.787) at 12 months. No on-treatment deaths occurred. 

During the review of the application, the following review issues were identified: 

Dose Titration: Dose titration was applied per protocol to achieve target drug trough concentration 50 - <250 ng/mL in 65 patients 
(36.9%), of which 57 patients (32.4%) needed up-titration and 8 patients (4.5%) needed down-titration. The need for up-titration was 
more prevalent in younger patients, with a significant difference (p-value 0.002) observed between the mean age of those who 
required up-titration, 7.6 years (SD=6), and those who did not require up-titration, 10 years (SD=6). These results were consistent 
across analysis of both the EX SDTM dataset and the SWITCH ADAM dataset. In addition, we analyzed dTT values obtained at a 
scheduled or unscheduled visit 3 to evaluate the occurrence of initial sub-target Pradaxa concentration. There were 34 patients (19.3%) 
who had sub-target drug concentrations with the nomogram-guided starting dose. Twenty-two patients (12.5%) had drug 
concentration within the target range after one dose adjustment but the median duration between sub-target and first within-target 
measurement was significantly long at 18 days (range 8-42). 

Patients that did not achieve trough concentration within target after one dose adjustment were either switched to the SoC arm per 
protocol (n=9) or discontinued from Pradaxa since were very close to the 12-week treatment duration with Pradaxa exposure at 82, 85 
and 87 days (n=3). As a result, 12 patients (6.8%) were discontinued from Pradaxa due to this reason. In addition, there 3 patients who 
did not achieve trough concentration within target at their initial dose and could not have one dose adjustment because they were 
already at the maximal dose for age, thus were discontinued prematurely from Pradaxa without one dose adjustment.

Sensitivity analyses were conducted that identified that the patients <8 years were at more risk for not meeting the trough 
concentration target. This is a concern because being below the target risks a lack of efficacy, which can be life-threatening, and being 
above the target may increase the risk of life-threatening bleeding. Therefore, the team is currently negotiating with the Applicant 
modifications to the labeling to address these concerns. We propose to include recommendations in labeling that describe testing the 
trough concentration after steady-state is achieved and providing dose-titration recommendations for those who do not achieve the 
target range. 

I concur with the primary reviewer conclusions and also recommend approval for the indications above. 
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8. Safety
The safety review of this supplement was conducted by Fadi Nossair. The safety review focused on evaluating the safety profile of 
Pradaxa in pediatric patients and comparing it with the safety profile in adults to detect new safety signals that were unique to pediatric 
patients. The safety evaluation was mainly based on analysis of the final data from the two completed pivotal trials, trial 1160.106 and 
trial 1160.108. The data was not pooled between any of the evaluated trials due to the presence of significant difference in their trial 
design. 

The safety of Pradaxa in adults has been evaluated in more than 45 individual Phase I studies, 7 Phase II studies and several Phase III 
studies (e.g. RE-LY, RE-NOVATE, RE-NOVATE-2, RE-COVER, RESPECT ESUS), with more than 35,000 adult patients treated 
with Pradaxa in clinical trials, most of these trials having an active control of warfarin. Clinically significant AEs described in the 
warnings and precautions section of the existing U.S. prescribing information (USPI) include:

- Increased risk of thrombotic events after premature discontinuation, in the absence of adequate alternative anticoagulation.
- Spinal/Epidural anesthesia or puncture may result in a spinal hematoma that can result in long-term or permanent paralysis if the 

procedure is done while patients are on Pradaxa.
- Thromboembolic events (including valve thrombosis) and bleeding events (predominantly post-operative pericardial effusions) 

in patients with prosthetic heart valves. As a result, Pradaxa is contraindicated in all patients with mechanical prosthetic valves, 
including pediatric patients.

- Increase risk of recurrent thrombosis in patients with APS, especially those with triple-positive APS. As a result, Pradaxa is not 
recommended for use in these patients. 

The most common adverse reaction (AR) associated with Pradaxa is bleeding. Risk of bleeding is increased when Pradaxa is used 
concomitantly with other drugs that increase the risk of bleeding (e.g. anti-platelet agents, non-steroidal anti-inflammatory drugs 
[NSAIDs], fibrinolytic therapy and other anticoagulants). In addition to defining bleeding using anatomical location, the severity of 
bleeding is categorized as follows:

- Major bleeding: Fatal bleeding, clinically overt bleeding associated with a decrease in hemoglobin of at least 2 g/dL in a 24-
hour period, bleeding that was retroperitoneal, pulmonary, intracranial, or otherwise involved the central nervous system, or 
bleeding that required surgical intervention in an operating suite.

- Clinically relevant non-major (CRNM) bleeding: Overt bleeding for which a blood product was administered, and which was 
not directly attributable to the patient’s underlying medical condition, or bleeding that required medical or surgical intervention 
to restore hemostasis, other than in an operating suite.

- Minor bleeding: Any overt or macroscopic evidence of bleeding that did not fulfil the criteria for either major bleeding or CRNM 
bleeding.

Reference ID: 4756904



Cross Discipline Team Leader Review

CDER Cross Discipline Team Leader Review Template
Version date: October 10, 2017 for all NDAs and BLAs

23

- Another common ARs associated with Pradaxa are gastrointestinal events (i.e. dyspepsia, nausea, upper abdominal pain, 
gastrointestinal hemorrhage, and diarrhea), which occurred at a higher rate, compared to warfarin (24.7-35% vs. 22.7-24%). In 
addition, the following are post-marketing AR reported in the USPI: angioedema, thrombocytopenia, esophageal ulcer, alopecia, 
neutropenia and agranulocytosis. The events of alopecia reported in adults were mostly non-serious with a rate of 0.4 cases per 
10,000 patient years, with the rate of alopecia in adult trial comparable between Pradaxa and warfarin (0.6% vs. 0.4%).

Trial 1160.106:
Exposure 
Of the 328 patients that were enrolled on the trial, 267 patients were randomized but 266 patients received trial medication as assigned 
because one patient in the Pradaxa arm withdrew consent after randomization. Of the 266 patients that form the on-treatment safety 
dataset, 176 patients were on Pradaxa and 90 patients were on SoC. Patients were divided into three stratums by age: Stratum 1 (from 
12 to <18 years of age), Stratum 2 (from 2 to <12 years of age), and Stratum 3 (birth to <2 years of age). 

In relation to the dosage forms given to patients on Pradaxa, 121 patients (69%) received capsules, 41 patients (23%) received oral 
pellets and 14 patients (8%) received oral solution.  Only 2 patients needed a dosage form change during the trial. The median (IQR, 
range) duration of therapy for patients in the Pradaxa arm was 81 days (36-87, 1-106) and the median (IQR, range) amount per dose 
was 260 mg (150-310, 2-330). There were 26 patients (14.8%) that had 34 documented dose interruptions due to: 1) scheduled 
procedures (in 14 patients), 2) bleeding AR (in 5 patients) with 1 event leading to permanent discontinuation, 3) esophagitis (in 1 
patient), 4) non-specific SAE (in 2 patients), 5) non-specific AE (in 3 patients) with 1 event leading to discontinuation, and 6) 
thrombocytopenia (in 1 patient).

Results
Deaths: There were 4 patient deaths in the safety population (2 per arm). None of the deaths in the Pradaxa arm were considered 
related to study treatment by the Applicant and the review team agrees. 

Serious Adverse Events: SAEs were reported in 18% of the trial population with 17% in the Pradaxa arm and 21% in the SoC arm. 
SAEs deemed related to study treatment were reported in 3% of patients. The proportion of patients who experienced a bleeding-
related SAE was higher in the Pradaxa arm (4% vs. 2%). There was a trend for more frequent bleeding-related SAEs in younger 
subjects. 

Discontinuations Due to Adverse Events: Drug withdrawal secondary to AE occurred in 17 patients (6.2%), 14 patients (8%) in the 
Pradaxa arm vs. 3 patients (3.3%) in the SoC, with a total of 24 TEAEs (3%) considered TEAEs leading to trial medication 
discontinuation. Bleeding-related AEs in 8 patients (3%), 6 patients (3.4%) in the Pradaxa arm vs. 2 patients (2.2%) in the SoC arm. 
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Bleeding AEs leading to discontinuation of Pradaxa were intracranial bleed, hematuria, stoma bleed, GI bleed and epistaxis. Bleeding 
AEs leading to discontinuation of SoC were peritoneal bleed and GI bleed. In addition, two other patients required dose reduction due 
to bleeding, one from each arm, and both continued on their assigned trial treatment without further interruptions or future 
discontinuation.

- Thrombosis-related AE occurred in 1 patient (0.6%) in the Pradaxa arm.
- Renal-related AEs occurred in 4 patients, all receiving Pradaxa enrolled at the same site in the Czech Republic. Three of the four 

patients were discontinued per protocol due to the designated cut-off in eGFR without any other clinically significant 
abnormalities. Given that the lower limit of tolerated eGFR evolved throughout the protocol life-cycle and that these patients 
would not have been discontinued if the final cut-off was applied to them, their discontinuation is not significant. However, one 
patient with normal baseline renal function developed significant renal impairment on D23, leading to drug discontinuation and 
resolution of all renal deficits within 1 week of discontinuation. After review, we believe that this event was drug-related and 
significant.

- Other AEs include an allergic reaction (1 patient in the SoC arm), accidents (2 patients in the Pradaxa arm) and infection (1 
patient in the Pradaxa arm).

Common Adverse Reactions: In the safety population dataset, there was a total number of 808 TEAEs, of which 609 (75%) were mild, 
147 (18%) were moderate and 52 (7%) were severe, with 71-79% of each severity category occurring in a patient on the Pradaxa arm. 
However, a similar number of patients in each arm reported having ≥ 1 severe TEAE, with 19 patients (11%) in the Pradaxa arm vs. 8 
patients (9%) in the SoC arm. A total of 201 patients (76%) experience at least one TEAE of any grade, with 140 patients (80%) in the 
Pradaxa arm vs. 61 patients (68%) in the SoC arm. There were 111 ARs (13.7%) that were determined to be related to trial medication 
by the investigator, with 79 ARs (12.6%) related to Pradaxa vs. 32 ARs (17.5%) related to SoC. 

ARs that occurred in ≥ 5% of patients on Pradaxa were considered significant for our safety analysis, with alopecia being the only 
exception. Table 3 lists the most common non-bleed ARs in Trial 106. 

Table 3 Non-Bleed ARs by Severity in Trial 1160.106 (Safety Analysis Set)

Non-bleeding Adverse Reactions (AR) Dabigatran (n=176) SOC (n=90) Total (n=266)
Headache – n (%) 18 (10) 8 (9) 26 (10)
     Moderate – n (%) 4 (2) 1 (1) 5 (2)
     Mild – n (%) 14 (8) 7 (8) 21 (8)
Gastrointestinal disorders
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     Abdominal pain – n (%) 16 (9) 2 (2) 18 (7)
           Severe – n (%)  1 (0.5) 0 (0) 1 (0.5)
           Moderate – n (%)  3 (1.5) 0 (0) 3 (1)
           Mild – n (%)  12 (7) 2 (2) 14 (5.5)
     Diarrhea – n (%)1 10 (6) 1 (1) 11 (4)
     GERD/Gastritis – n (%) 15 (8.5) 1 (1) 16 (6)
           Moderate – n (%)  4 (2) 0 (0) 4 (1.5)
           Mild – n (%)  11 (6.5) 1 (1) 12 (4.5)
     Vomiting – n (%)2 16 (9) 1 (1) 17 (6)
     Nausea (only mild) – n (%) 10 (6) 4 (4) 14 (5)
Infections and infestations
     Nasopharyngitis – n (%)3 14 (8) 8 (9) 22 (8)
     URTI (only mild) – n (%) 9 (5) 1 (1) 10 (4)
     Rhinitis – n (%) 8 (5) 2 (2) 10 (4)
Respiratory, thoracic and mediastinal disorders
     Cough – n (%)4 9 (5) 3 (3) 12 (5)
     Oropharyngeal pain (only mild) – n (%) 8 (5) 4 (4) 12 (5)
Pyrexia – n (%) 13 (7) 5 (6) 18 (7)
Pain in extremity – n (%)5 11 (6) 5 (6) 16 (6)
Rash (only mild) – n (%)8 10 (6) 1 (1) 11 (4)
Alopecia – n (%) 6 (3) 0 (0) 6 (2)

Table 4 lists the bleeding ARs by Site and Severity in Trial 106. 

Table 4 Bleeding ARs by Severity in Trial 1160.106 (Safety Analysis Set)

Bleeding Adverse Reactions (AR) Dabigatran (n=176) SOC (n=90) Total (n=266)
Any bleeding event 39 (22) 21 (23) 60 (23)
      Severe – n (%)  6 (3.5) 2 (2) 8 (3)
      Moderate – n (%)  7 (4) 3 (3) 10 (4)
      Mild – (%)  26 (15) 16 (18) 42 (16)
Mucosal Bleed 1 – n (%) 10 (6) 8 (9) 18 (7)
    Epistaxis2 – n (%) 8 (4.5) 6 (7) 14 (5)
         Moderate – n (%)  0 (0) 1 (1) 1 (0.5)
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         Mild – n (%) 8 (4.5) 5 (6) 13 (4.5)
Minor cutaneous bleed3 – n (%) 10 (5.5) 7 (8) 17 (6)
    Moderate – n (%)  1 (0.5) 0 (0) 1 (0.5)
    Mild – n (%) 9 (5) 7 (8) 16 (5.5)
GI Bleed 4 – n (%) 9 (5) 1 (1) 10 (4)
    Severe – n (%)  3 (1.5) 1 (1) 4 (1.5)
    Mild – n (%) 6 (3.5) 0 (0) 6 (2.5)
GU bleed 5 – n (%) 6 (3.5) 4 (4) 10 (4)
    Severe – n (%)  1 (0.5) 0 (0) 1 (0.5)
    Moderate – n (%)  4 (2.5) 2 (2) 6 (2.5)
    Mild – n (%) 1 (0.5) 2 (2) 3 (1)
Major cutaneous bleed 6 – n (%) 4 (2.5) 3 (3) 7 (3)
    Severe – n (%)  2 (1.5) 0 (0) 2 (1)
    Moderate – n (%)  1 (0.5) 0 (0) 1 (0.5)
    Mild – n (%) 1 (0.5) 3 (3) 4 (1.5)
Hematuria (only Moderate) – n (%) 1 (0.5) 0 (0) 1 (0.5)
Cranial bleed (only severe) – n (%) 1 (0.5) 1 (1) 2 (1)
Peritoneal bleed (only severe) – n (%) 0 (0) 1 (1) 1 (0.5)
Non-specific bleed 7 – n (%) 6 (3.5) 3 (3) 9 (3.5)
    Severe – n (%)  1 (0.5) 0 (0) 1 (0.5)
    Mild – n (%) 5 (3) 3 (3) 8 (3)
Adjudicated Major bleeding – n (%)  5 (3) 2 (2) 7 (3)
Adjudicated CRNM bleeding – n (%)  3 (1.5) 1 (1) 4 (1.5)
Adjudicated Minor bleeding – n (%)  34 (19) 21 (23) 55 (21)

Table 5 lists the bleeding ARs by Age Stratum. 

Table 5  Bleeding ARs by Age Strata in Trial 1160.106 (Safety Analysis Set)

Bleeding Adverse Reactions (AR) Dabigatran (n=176) SOC (n=90) Total (n=266)
Any bleeds – n (%) 39 (22) 21 (23) 60 (23)
     Stratum 1 – n (%) 27 (15) 19 (21) 46 (18)
     Stratum 2 – n (%) 7 (4) 2 (2) 9 (3)
     Stratum 3 – n (%) 5 (3) 0 (0) 5 (2)
Mucosal Bleeds – n (%) 10 (5.5) 8 (9) 18 (7)
     Stratum 1 – n (%) 7 (3.5) 8 (9) 15 (6)
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     Stratum 2 – n (%) 3 (2) 0 (0) 3 (1)
     Stratum 3 – n (%) 0 (0) 0 (0) 0 (0)
Cutaneous Bleeds – n (%) 14 (8) 10 (11) 24 (9)
     Stratum 1 – n (%) 11 (6) 8 (9) 19 (7)
     Stratum 2 – n (%) 2 (1) 2 (2) 4 (2)
     Stratum 3 – n (%) 1 (1) 0 (0) 1 (0)
GI Bleeds – n (%) 9 (5) 1 (1) 10 (4)
     Stratum 1 – n (%) 5 (3) 1 (1) 6 (2)
     Stratum 2 – n (%) 2 (1) 0 (0) 2 (1)
     Stratum 3 – n (%) 2 (1) 0 (0) 2 (1)
Other Bleeds1 8 (5) 5 (6) 13 (5)
     Stratum 1 – n (%) 6 (4) 5 (6) 11 (4)
     Stratum 2 – n (%) 0 (0) 0 (0) 0 (0)
     Stratum 3 – n (%) 2 (1) 0 (0) 2 (1)

Trial 106 used three dosage forms (Capsules, Oral Pellets, and Oral Solution). Table 6 provides information on bleeding ARS by Age 
Strata and Dosage Form. 

Table 6  Bleeding ARs in Pradaxa Arm by Age Strata and Formulation in Trial 1160.106 (Safety Analysis Set)

Bleeding AR in      
Pradaxa arm

Stratum 3 
(n=22)

Oral Solution 
(n=14)

Stratum 
2 (n=43)

Oral Pellet 
(n=41)

Stratum 1 
(n=111)

Capsules 
(n=121)

Any bleeds – n (%) 5 (23) 4 (29) 7 (16) 6 (15) 27 (24) 29 (24)
Mucosal Bleeds – n (%) 0 (0) 0 (0) 3 (7) 3 (7) 7 (6) 8 (7)
Cutaneous Bleeds – n (%) 1 (5) 1 (7) 2 (5) 1 (2) 11 (9) 11 (9)
GI Bleeds – n (%) 2 (9) 1 (7) 2 (5) 2 (5) 5 (5) 6 (5)
Other Bleeds1 2 (9) 2 (14) 0 (0) 0 (0) 6 (6) 6 (5)
Serious bleeding AEs 2 (9) 2 (14) 1 (2) 0 (0) 4 (4) 5 (4)
Major bleeding – n (%) 1 (5) 1 (7) 1 (2) 0 (0) 2 (2) 3 (3)
CRNM bleeding – n (%) 0 (0) 0 (0) 0 (0) 0 (0) 2 (2) 2 (2)
Minor bleeding – n (%) 5 (23) 4 (29) 7 (2) 6 (15) 21 (19) 23 (19)

Trial 1160.108:
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The safety population dataset is composed of 213 patients, who received at least one dose of the trial medication. The median (range) 
duration of therapy was 41.9 weeks (0.3 – 56), with ~50% of patients (104 patients) treated for > 42 weeks. Patients were divided into 
three stratums by age: Stratum 1 (from 12 to <18 years of age), Stratum 2 (from 2 to <12 years of age), and Stratum 3 (birth to <2 
years of age). 
There was a decreasing trend in duration of treatment by age, as follows: 44.3 weeks (1 – 56) in stratum 1, 32.4 weeks (0.3 – 55) in 
stratum 2 and 16.3 weeks (2 – 51) in stratum 3. The median (range) amount per dose was 260 mg (30 – 330). There were 179 patients 
(84%) who received capsules, 161 patients from stratum 1 and 18 patients from stratum 2. The remaining patients from stratum 2 (25 
patients) and all patients from stratum 3 (9 patients) received oral pellets. No patient received more than one formulation or received 
the oral solution formulation. 

A total of 165 patients (78%) experienced at least one TEAE, with 129 patients (80%) in stratum 1, 28 patients (65%) in stratum 2 and 8 patients 
(90%) in stratum 3. A total of 14 patients (7%) experienced ≥ 1 severe TEAE. There were 46 patients (22%) with at least 1 ARs that were determined 
to be related to trial medication by the investigator, with the most frequent ARs being dyspepsia/gastritis (14 patients [7%]), epistaxis (7 patients 
[3.5%]) and abdominal pain (7 patients [3.5%]).

AEs that occurred in ≥ 5% of patients on Pradaxa were considered significant for our safety analysis, with bleeding ARs being the only exception. 
Table 7 summarizes the significant non-bleeding and bleeding AEs from the safety population dataset. Overall, similar rates were observed, when 
compared to AE rates of patients in the Pradaxa arm in trial 1160.106. The Applicant determined that the probability of being free from any bleeding 
events over the entire 12-month treatment period was lower for stratum 1 (0.691, 95%CI 0.603-0.763) than for stratum 2 (0.831 95%CI 0.592-0.936) 
and stratum 3 (0.889 95%CI 0.433-0984), with a gradual decrease in probability over the treatment period. 

Sensitivity analysis, considering the full follow-up period and the entered set, showed similar number of events and probability results. In addition, 
demographic sub-group analyses of bleeding showed that the percentage of patients with minor bleeding during the on-treatment period was greater 
in female than in male patients within the first 12 months (26.0% vs. 16.2%), which was mainly due to urogenital/vaginal/menstrual bleeding. 
Overall, since trial 1160.108 was uncontrolled and given the small sample size of the younger age strata, we cannot determine the significance of 
these findings.

Table 7 Non-Bleed and Bleed AEs in Trial 1160.108 (Safety Analysis Set)

On-Treatment AEs Pradaxa (n=213)
Non-bleeding AEs
Headache – n (%) 35 (16.5)
Gastrointestinal disorders
     Abdominal pain – n (%) 23 (11)
     Diarrhea – n (%) 15 (7)
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     Dyspepsia – n (%) 15 (7)
     Nausea – n (%) 15 (7)
     Vomiting – n (%) 15 (7)
Infections and infestations
     Nasopharyngitis – n (%) 34 (16)
     URTI – n (%) 14 (6.6)
Respiratory, thoracic and mediastinal disorders
     Cough – n (%) 14 (6.5)
     Oropharyngeal pain – n (%) 10 (5)
Pyrexia – n (%) 15 (7)
Pain in extremity – n (%) 24 (11.5)
Alopecia – n (%) 11 (5.5)
Bleeding AEs
Any bleeding event – n (%) 48 (23)
     Epistaxis – n (%) 14 (6.5)
     Cutaneous – n (%) 19 (8.5)
     GI bleed – n (%) 4 (2)
     GU bleed – n (%) 7 (3.5)
Adjudicated Major bleeding within 12 months – n (%)1  3 (1.5)
Adjudicated CRNM bleeding within 12 months – n (%)2  3 (1.5)
Adjudicated Minor bleeding within 12 months – n (%)  44 (21)

The evaluation of VTE recurrence, occurrence of PTS, VTE-related deaths and all-cause mortality at 6 and 12 months was considered 
as a safety analysis since these endpoints were defined as primary safety endpoints for trial 1160.108. VTE-related deaths and all-
cause mortality were discussed in section 8.4.1. VTE recurrence occurred in 11 patients (5.1%), 9 patients (5.6%) in stratum 1 and 2 
patients (4.7%) in stratum 2, with a 12-months probability of being free from VTE recurrence of 0.938 (95%CI 0.890-0.966). Newly 
diagnosed PTS or worsening of existing PTS occurred in 4 patients (2%), 3 patients (1.5%) in stratum 1 and 1 patient (0.5%) in 
stratum 2, all presenting by the 6-month timepoint, with a 6-month probability of being free from PTS of 0.980 (95%CI 0.949-0.993).  

The safety evaluation was mainly based on safety data from trial 1160.106, which was supported by safety data from 1160.108, which 
found similar results of both non-bleeding and bleeding events, when compared to the rates obtained from the Pradaxa arm. The VTE 
recurrence rate and PTS rate obtained from trial 1160.108 was also comparable to the historical pediatric rate quoted in the literature.

Reference ID: 4756904



Cross Discipline Team Leader Review

CDER Cross Discipline Team Leader Review Template
Version date: October 10, 2017 for all NDAs and BLAs

30

Overall, we observed a higher proportion of TEAE in the Pradaxa arm, with ~75% of the 199 moderate-severe TEAE occurring in the 
Pradaxa arm. However, the proportion of patients with at least 1 severe TEAE is similar between the two arms, indicating the patients 
on Pradaxa who experience at least one TEAE are at higher likelihood to have > 1 TEAE, compared to patients on the SoC arm.

In addition, the reported rates for AR and their severities were comparable between treatment arms and were similar to rates obtained 
from adult trials with Pradaxa. However, there were three ARs that were important to note:
- GI-related ARs: There is a higher proportion of patients who experienced GI-related ARs in the Pradaxa arm compared to the 
SoC arm, with consistently higher rates of abdominal pain, diarrhea, GERD/Gastritis symptoms and vomiting. Specifically, the rate of 
these ARs are 3-9x higher compared to rates in the SoC arm, with all patients with moderate-severe GI-related ARs present in the 
Pradaxa arm. It is important to note that GI-related ARs have resulted in cases of dose interruption and drug discontinuation in patients 
on Pradaxa. 
- GI Bleed ARs: There is a higher rate of GI bleed ARs in the Pradaxa arm, which tends to be recurrent (1 patient having 3 GI 
bleed events and 4 patients having 2 GI bleeds events, with the majority not leading to discontinuation but frequent interruptions) and 
has a higher rate in younger pediatric patients. 
- Alopecia: there were 6 patients who experienced alopecia on the Pradaxa arm vs. no patients on the SoC arm. Alopecia was 
reported as a significant post-marketing safety signal in adults and has previously been added to the USPI. When reviewing the 
narrative for patients who experienced alopecia on the trial, we could not find any alternative explanation for the alopecia. The 
majority of patients were female (F:M = 5:1) and adolescents (one patient was 1.25 year, with the rest being > 12 years old). All 
patients reported mild symptoms, compliance was not affected by the alopecia and 2 patients reported recovery vs. 2 patients reported 
no recovery, after stopping Pradaxa. Given the mild nature of the alopecia and since it was previously reported in the post-marketing 
experience, no further mitigation is necessary.

The overall rate of all other types of bleeding ARs, including all severity groups, major bleeding and CRNM bleeding, was 
comparable between the two treatment arms. To ensure lack of confounders, the rate of bleeding-related concomitant medication and 
traumatic injury during on-treatment period was analyzed between the two treatment arms and no significant difference was observed. 

In relation to Pradaxa-related bleeding rate and age strata, there is a trend towards higher rates of serious and major bleeding in 
younger patients, with higher rates also observed in patients receiving oral solution. This trend may be explained by multiple factors 
unique to this age group such as developmental hemostasis and the higher prevalence of complex medical conditions that predisposes 
to other risk factors for bleeding complications. Conclusions concerning this trend cannot be reached and must be evaluated in future 
studies. 
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To avoid out-of-target drug concentrations that can result in unnecessary AE risk, the Agency has recommended population PK-
guided starting dose modification and drug monitoring dose titration to be implemented to the final approved USPI. In addition, to 
ameliorate the risk of GI-related ARs and GI bleed ARs, the Agency has also recommended administration with food if such ARs 
occur, as this will not impact absorption of Pradaxa.

Laboratory Analyses: The reviewers did not identify significant changes in hematologic or biochemistry laboratory abnormalities 
between treatment arms in Study 106  and no trends in Study 108. No patients satisfied the protocol-specified AESI definition for 
hepatic injury.

Vital Signs: Analysis of vital signs collected from baseline to end of study did not identify any clinically significant mean changes in 
any parameter, including systolic blood pressure, pulse, respiration, and temperature from baseline to scheduled assessments.

Electrocardiograms: There is sufficient adult data demonstrating that Pradaxa does not have a risk of QT prolongation. However, ECG 
evaluation was conducted at screening, visit 8 and eEOT during trial 1160.106, and at screening, visit 8, visit 11 and eEOT during trial 
1160.108. There were no reported significant findings in trial 1160.106. Significant findings were found in two patients in trial 1160.108 
(atrial flutter and ventricular pre-excitation) but these findings were unrelated to trial medication and did not impact any of the trial-
related activities.

Safety by Demographic Subgroups:  Analysis of the TEAEs by gender or race/ethnicity did not show any meaningful differences in 
overall frequency of TEAE, SAEs or severe events. However, analysis by age group did show a trend for higher rates of GI disturbances 
and GI bleeds for younger age groups in the Pradaxa arm, compared to the SoC arm, in trial 1160.106, as previously discussed. 

9. Advisory Committee Meeting 
This application was not discussed with an advisory committee because the trial design, size, endpoints, drug doses, and statistical 
plan were discussed with the Agency, agreed upon, and the subject of a pediatric written request. 

10. Pediatrics
This entire application concerns pediatrics. The reader is referred to other sections of this review for discussion of the scientific data of 
pediatric use of Pradaxa. 
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The Applicant requested pediatric exclusivity based upon their fulfillment of the Pediatric Study Written Request. The Division 
completed a Pediatric Exclusivity Determination Checklist which was reviewed by PeRC. The Division concluded that the Pediatric 
Written Request was fulfilled by the conduct of Trials 1160.106 & 1160.108.  The PeRC agreed with the Division.

This review concludes that PMR 2139-2 and 2139-3 have been fulfilled by the conduct of trials 1160.106 and 1160.108. 

11. Other Relevant Regulatory Issues 
Investigator Site Inspections
The team used the FDA CDER Clinical Investigator Site Selection Tool (v.2.8.03) with the Applicant-provided BIMO dataset for trial 
1160.106. Based upon this review we suggested the following four sites for inspection to the FDA Office of Scientific Investigations 
(OSI): site 70001 (Russia), site 10001 (Canada), site 20010 (US) and site 20003 (US). Our selection was based on many factors, with 
the following factors having stronger contribution to the site ranking: 1) Total number of patients per site, 2) Treatment efficacy results 
and site-specific treatment effect, 3) Serious adverse event (SAE) ratio and 4) Principal Investigator and site regulatory history. However, 
given the limitation of travel and access to sites outside of the US due to the COVID-19 pandemic, we limited our request to the two 
US-based sites listed above. The inspection of site 20010 and site 20003 were unremarkable, resulting in a No Action Indicated letter. 
In addition, DNH reviewed data generated at each clinical site and noted no anomalies in enrollment characteristics, patterns of protocol 
violations reported for the sites, patterns of efficacy reporting, or patterns of SAE reporting. Sensitivity analyses were performed when 
appropriate, with no significant differences to report. 

Summary from OSI Review
Clinical data from a single study, Study 1160.106, was submitted to the Agency in support of a New Drug Application (NDA 022512 
S-041) for dabigatran etexilate mesylate (Pradaxa®), proposed for treatment and prophylaxis of venous thromboembolism in pediatric 
patients. Two clinical investigator sites (Anjali Sharathkumar, M.D. and Judy Felgenhauer, M.D.) were inspected for Study 1160.106, 
in support of NDA 022512 S-041.

Based on these inspections, the conduct of the above Study 1160.106 appears to be adequate, and the study data derived from Dr. 
Sharathkumar’s and Dr. Felgenhauer’s clinical investigator sites are considered reliable. The study data submitted to the Agency appear 
acceptable in support of this NDA and the proposed pediatric indication.

Exclusivity Issues
Pediatric Exclusivity determination
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The Applicant submitted a request for evaluation of pediatric exclusivity pursuant to the provisions of 21 CFR 314.108. We conducted 
a pediatric exclusivity review to evaluate if the Applicant has fully satisfied all the different aspects detailed in the amended final WR. 
In addition to satisfying the minimum number of patients per age group agreed upon with the Agency and developing appropriate 
pediatric formulations to allow the reliable administration of Pradaxa to the entire pediatric age spectrum, each of the submitted trials 
has satisfied all the aspects of the WR outlined in section 3.2. As a result, the pediatric exclusivity board has granted pediatric exclusivity 
to the Applicant, effective February 12th, 2021, under section 505A of the Federal Food, Drug and Cosmetic Act (21 U.S.C 355a).

12. Labeling 
Prescribing Information
This review will focus upon the capsules labeling as it pertains to NDA 214358. 

Summary of Significant Labeling Changes (High level changes and not direct quotations)
Section Proposed Labeling Changes

Throughout the USPI

Highlights
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Indications and 
Usage (1)

Dosage and 
Administration (3)

Contraindications (4)

Adverse Reactions (6)

Reference ID: 4756904

(b) (4)



Cross Discipline Team Leader Review

CDER Cross Discipline Team Leader Review Template
Version date: October 10, 2017 for all NDAs and BLAs

35

Use in Specific 
Populations, Pediatric
Use (8.4)

Clinical Studies (14)

13. Postmarketing Recommendations
Risk Evaluation and Management Strategies (REMS)

After completion of our safety review, we have not identified any potential safety issues that necessitate the application of REMS to the 
pediatric population that will be affected by the new indications. Even though our review has concluded the need for monitoring to guide 
titration of Pradaxa in pediatric patients, we believe that information included in the USPI is sufficient to guide the clinicians in the 
appropriate dosing of Pradaxa to avoid potential treatment failure and/or drug-related AEs such as bleeding and gastrointestinal 
disturbance.

Postmarketing Requirements (PMRs) and Commitments (PMCs)

No PMRs or PMCs were identified during review of this supplement. 

PMR 2139-2 was fulfilled by submission of the study report for study 1160.106 titled “Open-label, randomized, parallel-group, active-
controlled, multi-center, non-inferiority study of dabigatran etexilate versus standard of care for venous thromboembolism treatment in 
children from birth to less than 18 years of age: The DIVERSITY study”

PMR 2139-3 was fulfilled by submission of the study report for study 1160.108 titled “Open label, single arm safety prospective cohort 
study of dabigatran etexilate for secondary prevention of venous thromboembolism in children from 0 to less than 18 years”.

There were no new safety signals that would indicate the need for any new post-marketing requirements or post-marketing commitments.
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14. Recommended Comments to the Applicant
There are no comments for the Applicant. 
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