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1 EXECUTIVE SUMMARY  

1.1 Introduction  
Patients receiving direct oral activated factor X (FXa) inhibitors who experience an 
acute major bleeding event are at a high risk of mortality and morbidity. These patients 
need fast-acting, targeted therapies that rapidly restore physiologic coagulation by 
effectively reversing the anticoagulant effects of FXa inhibitors. In these emergency 
situations, physicians rely on rapid and specific interventions to manage the patients’ 
immediate risk of death from the life-threatening bleeding event. Andexanet alfa 
(ANDEXXA® [coagulation factor Xa (recombinant), inactivated-zhzo]), hereafter referred 
to as andexanet, is an effective and safe specific antidote that rapidly reverses the 
anticoagulation effects of direct FXa inhibitors, restores hemostasis, and is an important 
part of the care bundle needed to stop the bleeding in patients who experience 
life-threatening or uncontrolled bleeding in emergency situations.  

Andexanet was granted breakthrough designation (November 2013), Orphan drug 
designation (February 2015), and Accelerated Approval by the Food and Drug 
Administration (FDA) in May 2018 based on clinical evidence demonstrating rapid and 
potent reversal of FXa inhibition in healthy volunteers and preliminary data in patients 
experiencing life-threatening or uncontrolled bleeding (Figure 1). As a condition of 
Accelerated Approval, a post-marketing requirement (PMR) was issued to verify the 
hemostatic effect of andexanet as described in the May 2018 Approval letter 
(https://www.accessdata.fda.gov/scripts/cder/pmc/index.cfm).  

To address this PMR, a Phase 4 study, ANNEXA-I (Study 18-513), was designed in 
collaboration with the FDA and undertaken to provide confirmatory evidence of 
hemostasis to confer traditional approval of andexanet and verify the clinical benefit.  

https://www.accessdata.fda.gov/scripts/cder/pmc/index.cfm
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Figure 1: Studies Supporting Accelerated and Full Approval of Andexanet  
 

 
FXa: activated factor X.  
 

Evidence from the first randomized, controlled study, ANNEXA-I, demonstrates that 
andexanet provides superior hemostatic efficacy compared to usual care in patients 
with a life-threatening or uncontrolled bleeding event after receiving a direct oral FXa 
inhibitor. The final results from the ANNEXA-I trial are both statistically significant and 
clinically meaningful and confirmed andexanet’s ability to rapidly reverse the 
anticoagulation effects of FXa inhibitors (Connolly et al 2024). The supplemental 
Biologics License Application (sBLA) for full approval of andexanet was submitted in 
January 2024 with results from ANNEXA-I. 

While early thrombotic events are a known risk described in andexanet’s label, they are 
manageable within the comprehensive acute care setting, where critical care teams are 
fully equipped to address these complications, and re-initiation of anticoagulation 
therapy is recommended once the patient is stabilized to prevent future events. Safety 
data from ANNEXA-I and ANNEXA-4 support an acceptable and consistent safety 
profile of andexanet in the setting of uncontrolled and life-threatening bleeding events. 
Based on the totality of evidence from clinical trials and post-marketing experience, no 
new safety signals have been identified.  

As described in this briefing document, overall, the efficacy and safety results of the 
ANNEXA-I trial support the conversion to traditional approval of the currently approved 
indication and posology for andexanet. 

1.2 Patient Unmet Need  
FXa inhibitors have become the new standard of care for anticoagulation in many 
clinical situations, including atrial fibrillation and venous thromboembolism. Globally in 
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2024, approximately 25 million patients will receive FXa inhibitors, and in 2022, 
approximately 4.8 million patients in the United States (US) received FXa inhibitors to 
prevent harmful blood clots from forming(Centers for Medicare and Medicaid Services 
2022). However, these agents increase the risk of an acute major bleeding event. Since 
FXa inhibitors inhibit natural coagulation, it can be difficult to stop the bleeding.   

As the use of FXa inhibitors increases, so does the number of hospital admissions for 
bleeding events linked to these medications. Studies show that per year, 3% to 5% of 
patients on FXa inhibitors experience life-threatening or uncontrolled bleeding requiring 
hospitalization (Crawley and Anderson 2020). In 2019 alone, approximately 
190,000 patients were hospitalized in the US with an FXa inhibitor related major 
bleeding event. Alarmingly, this rate has more than doubled from 2015 - 2019 in the US 
(Truven Health Analytics 2019). 

Major bleeding events associated with FXa inhibitors can occur across various body 
sites and all have been shown to manifest as acute major bleeds leading to 
hospitalization. A multicenter retrospective survey from 2016 to 2019 highlighted 
gastrointestinal (GI), intracranial hemorrhage (ICrH), and trauma-related bleeds as the 
leading causes of hospitalizations (Coleman et al 2021).  

Patients on FXa inhibitors who present with severe, uncontrolled bleeding face 
life-threatening risks. In these critical situations, emergency physicians use a 
multi-faceted bundle of care that integrates fast-acting, effective therapies including 
blood pressure control, surgical intervention, and anticoagulant reversal to manage the 
patient’s immediate risk of death.  

In cases of ICrH, rapid intervention to control the bleeding is critical, as hematoma 
expansion is a well-known predictor of poor clinical outcomes. As the skull is a confined 
compartment, even a small hematoma expansion in the brain can be clinically 
significant. Each 1 mL increase in hematoma volume is associated with a 5% rise in the 
likelihood of death or severe disability (Delcourt et al 2012). Therefore, in the setting of 
ICrH, limiting hematoma expansion is a goal of therapeutic intervention. 

FXa inhibitor-related GI bleeds are also linked to significant in-hospital mortality, further 
highlighting the need for specific, fast-acting therapies to manage these life-threatening 
bleeding events. Multiple studies have evaluated the relationship between FXa inhibitor 
related GI bleeds and in-hospital mortality and reported rates ranging from 1.6% to 7% 
(Coleman et al 2021; Milling et al 2018; Pannach et al 2017; Singer et al 2017). These 
studies support the need for quick intervention and highlight the importance of FXa 
specific reversal agents in restoring physiologic coagulation in all types of uncontrolled 
and life-threatening bleed events. 

While reversing the effects of the FXa inhibitor effectively restores the body’s ability to 
clot, it also reintroduces the patient to their baseline risk of thrombotic events. In 
addition, the pathophysiology of major hemorrhage, especially associated with trauma, 
may predispose the patient to a prothrombotic state of coagulation that would be 
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considered additive with their underlying thrombotic risk factors (ie, the risk of a 
thrombotic event is heightened by the bleeding event itself) (Moore et al 2021). The 
subsequent hospitalization and its complications also increase the risk of thrombotic 
events in patients experiencing acute major bleeding events.  

In emergency settings, the immediate priority is to stop the bleed and rapidly stabilize 
the patient as failure to do so may result in death. Multiple studies highlight the 
importance of a bundle of care approach in managing patients with uncontrolled, 
life-threatening bleeding. In these situations where time is crucial, care teams 
implement a multi-pronged strategy of targeted, individualized treatments with the goal 
of minimizing the patient’s immediate risk of death.  

Andexanet is the only approved targeted approach that has been shown to reverse the 
anticoagulant effects of apixaban and rivaroxaban, addressing a medical need for 
specific reversal agents. As such, multiple national and international guidelines have 
supported the use of specific reversal agents for life-threatening bleeding related to FXa 
inhibitors (Christensen et al 2019; Greenberg et al 2022).  

Therapies such as 4-factor prothrombin complex concentrate (4F-PCC), which are 
known to have a slower onset of effect, are commonly used off-label in this clinical 
setting.  

Andexanet is a vital component of the bundle of care used by emergency physicians to 
rapidly reverse FXa inhibitors, restore physiologic coagulation and manage 
uncontrolled, life-threatening bleeding events.  

1.3 Andexanet Mechanism of Action and Dosing  
Andexanet exerts its procoagulant effect by binding and sequestering the FXa inhibitors, 
including rivaroxaban and apixaban. Another observed procoagulant effect of the 
andexanet protein is its ability to bind to, and inhibit the activity of, tissue factor pathway 
inhibitor (TFPI). Inhibition of TFPI activity can increase tissue factor (TF)-initiated 
thrombin generation. Data from ANNEXA-A and ANNEXA-R showed that andexanet 
reversed the anticoagulant activity of apixaban and rivaroxaban in older healthy 
participants within minutes after administration and for the duration of infusion (Figure 
2). 
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Figure 2: Andexanet Anti-FXa Activity in ANNEXA-A and ANNEXA-R  

 
 

 

Andexanet reverses the anticoagulant exacerbating effects on bleeding but does not 
repair bleeding lesions and is not intended to reverse damage caused by the index 
bleeding event or directly improve post-bleeding recovery. 

To completely reverse anti-FXa activity, andexanet molar concentration must exceed 
the FXa inhibitor concentration. The recommended dosing of andexanet is therefore 
based on the specific FXa inhibitor, dose of FXa inhibitor, and time since the patient’s 
last dose of FXa inhibitor, as described in Table 6: 

• Low dose: 400 mg intravenous (IV) bolus, followed by a continuous infusion of 
480 mg at 4 mg/min for approximately 120 minutes 

• High dose: 800 mg IV bolus, followed by a continuous infusion of 960 mg at 
8 mg/min for approximately 120 minutes 

1.4 ANNEXA-I  
1.4.1 Study Design  
ANNEXA-I was the first randomized, open-label, multicenter, Phase 4 study designed to 
evaluate the use of andexanet in patients receiving direct oral FXa inhibitors presenting 
with an acute intracranial bleeding episode. ANNEXA-I was designed as a 
post-marketing requirement study to test the hypothesis that andexanet is superior to 
usual care in effective hemostasis at 12 hours post-randomization. Notably, the study 
design of ANNEXA-I was based on learnings from ANNEXA-4, which demonstrate that 
andexanet is an effective reversal agent for FXa inhibitors. Unlike ANNEXA-4, which 
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evaluated all bleed types, ANNEXA-I specifically focused on intracerebral hemorrhage 
events to allow for an objective measure of hemostatic efficacy using established 
methods for measuring hematoma size and expansion (Table 1). Thus, ANNEXA-I is a 
reversal study to verify the control and stop of bleeding. 

Table 1: Comparison of ANNEXA-4 and ANNEXA-I Design Elements  
 ANNEXA-4 ANNEXA-I 

Design Single-arm 
Randomized-controlled vs usual care 
including PCCs and no hemostatic 
treatment 

Goal 
Demonstrate Hemostatic Benefit in 
Patients with FXa-Inhibitor Related 
Major Bleed 

Confirm Hemostatic Benefit Compared 
to Usual Care  

Bleed Type All Bleed Types 

Intracranial Hemorrhage  
Established methods for measuring  
hematoma size and expansion provide 
objective assessment of hemostatic 
efficacy 

FXa: activated factor X; PCC: prothrombin complex concentrate. 

 

To support global development and align with the approved indications of andexanet 
throughout the world, ANNEXA-I enrolled patients receiving apixaban, rivaroxaban, and 
edoxaban. To align with the current US Prescribing Information (USPI), this briefing 
document includes the results from both the prespecified primary analysis population 
including all patients regardless of FXa inhibitor as well as sensitivity analyses focusing 
on the subset of patients receiving apixaban or rivaroxaban. 

Eligible patients were randomized 1:1 to andexanet or usual care, stratified by the site’s 
intended-usual-care-agent response and also the time from symptom onset to baseline 
scan. Imaging evaluations were performed at baseline and approximately 12 hours 
following randomization. Neurologic assessments were conducted at baseline, 2, 3, 6, 
12, 24, and 72 hours after randomization. 

The primary efficacy endpoint in ANNEXA-I was effective hemostasis 12 hours 
post-randomization. Effective hemostasis was defined by meeting all 3 of the following 
criteria:  

1. Hematoma volume: ≤ 35% increase in hematoma volume compared with 
baseline on repeat computed tomography (CT) scan or magnetic resonance 
imaging (MRI) at 12 hours as determined by a blinded Endpoint Adjudication 
Committee (EAC) 

2. National Institutes of Health Stroke Scale (NIHSS): ≤ 6-point change from 
baseline at 12 hours 
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3. Rescue therapy administration: None used between 3- and 12-hours 
post-randomization 

The secondary efficacy endpoint in ANNEXA-I was percent change from baseline to 
nadir in anti-FXa activity during the first 2 hours post-randomization.  

ANNEXA-I included an interim analysis after 50% of the estimated total sample size of 
900 patients were adjudicated for the primary hemostasis outcome. Based on the 
prespecified interim analysis, the independent Data Safety Monitoring Board (DSMB) 
recommended that the study be stopped. Therefore, the study was stopped early, and 
efficacy endpoints were analyzed in the Primary Efficacy Population (N=452), which 
includes all randomized patients included in the interim analysis; analyses were also 
performed in the full Extended Population, which included all randomized patients 
(N=530). Safety was analyzed in the Safety Population (N=527), which includes all 
patients who participated in the study and received randomized treatment.  

1.4.2 Study Participants  
The primary efficacy population included 224 patients randomized to receive andexanet 
and 228 in the usual care group. More than 70% of patients in both groups completed 
the study. The primary reason for discontinuation from the study was patient death 
(25.0% in the andexanet group and 25.9% in the usual care group; see Table 13). No 
patients were lost to follow-up.   

In the andexanet group, based on the approved posology, 78.1% of patients received 
the low-dose regimen and 20.1% of patients received the high-dose regimen (1.8% 
were randomized to andexanet but were not treated with andexanet). In the usual care 
group, 84.6% of patients were treated with a prothrombin complex concentrate (PCC), 
15.4% of patients did not receive PCCs. 

1.4.3 Efficacy Results  
ANNEXA-I demonstrated that andexanet is superior to usual care in achieving effective 
hemostasis at 12 hours post-randomization, in patients presenting with an acute ICrH 
who were receiving a direct oral FXa inhibitor. 

In the Primary Efficacy Population, a total of 67.0% of patients in the andexanet group 
compared to 53.1% of patients in the usual care group achieved the primary endpoint, 
resulting in a statistically significant adjusted absolute treatment difference of 13.4% 
(p=0.003; Figure 3).  

Sensitivity analyses of the primary endpoint, including the post hoc analysis requested 
by the FDA to analyze only patients who received the FXa inhibitors apixaban or 
rivaroxaban, consistently demonstrated a meaningful benefit of andexanet compared to 
usual care (see Section 6.3.4).  

In the subset of patients who were receiving apixaban and rivaroxaban, a consistent 
hemostatic benefit favoring andexanet was observed compared to usual care, 66% vs 
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53% respectively (p=0.0113). These results support the robustness of the primary 
efficacy findings. 

Figure 3: ANNEXA-I Primary Efficacy Results: Hemostatic Efficacy (Primary 
Efficacy Population)  

 
CI: confidence interval.  
Note: The p-values, proportion differences and 95% CIs are from Cochran-Mantel Haenszel test stratified by time 
from symptom onset to baseline imaging scan (< 180 minutes vs ≥ 180 minutes). 

 

In addition, the treatment effect was generally consistent across pre-defined subgroups 
based on demographic and important baseline characteristics, with no treatment by 
subgroup interaction p-values < 0.05 (see Figure 20). Furthermore, numerical 
improvements in the andexanet group compared to the usual care group were observed 
for each of the 3 components assessed in the primary endpoint (Figure 4).  
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Figure 4: ANNEXA-I Comparison of Patients Not Achieving Primary Endpoint 
Components (Primary Efficacy Population)  

 
CI: confidence interval; NIHSS: National Institutes of Health Stroke Scale. 

 

Andexanet was superior to usual care in reducing anti-FXa activity from baseline to 
nadir during the first 2 hours post-randomization, with a 94% median reduction in the 
andexanet group compared to a 27% median reduction in the usual care group 
(p<0.0001 see Figure 22). ANNEXA-I reductions in anti-FXa activity were consistent 
with results from ANNEXA-A and ANNEXA-R, which showed a 92% reduction within 2 
minutes. This corresponds to actual values of anti-FXa activity which are well below 30 
ng/mL in the andexanet group, while in the usual care group patients could be 
considered still anticoagulated by their anti-FXa inhibitor at an anti-FXa activity >100 
ng/mL (Figure 5). 
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Figure 5: Line Plot of Anti-FXa Activity by Treatment in Patients Overall (ITT 
Set, Primary Efficacy Population)  

 
FXa: activated factor X. 
 

1.4.4 Safety Results  
Andexanet has a well-established safety profile based on multiple studies including 
553 healthy volunteers and 741 patients in the setting of life-threatening or uncontrolled 
bleeding and post-marketing use. As of 31 July 2024, cumulative global post-marketing 
exposure of andexanet is approximately 64,370 patients, and no new safety signals 
have been identified in post-marketing surveillance. 

1.4.4.1 Overview of Adverse Events  

The safety population from ANNEXA-I includes a total of 527 randomized patients, 
262 in the andexanet group and 265 in the usual care group. Overall, most patients in 
both study groups experienced a treatment-emergent adverse event (TEAE; Table 2). 
While the majority of AEs were mild-to-moderate in severity, more patients in the 
andexanet group than in the usual care group experienced severe TEAEs, serious 
TEAEs (TESAEs), and TEAEs leading to death. No new safety signals were detected. 

The overall safety profile of andexanet compared to usual care was similar in the subset 
of patients receiving apixaban and rivaroxaban. Given the similarities between 
populations, and to provide the most robust assessment of andexanet safety, the safety 
discussion will focus on the totality of the evidence from the overall population. 
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Table 2: ANNEXA-I Overview of Adverse Events (Safety Set)  

Patients, n (%) 

Primary Safety Population 

Apixaban and 
Rivaroxaban Safety 

Population 

Andexanet 
(N=262) 

Usual Care 
(N=265) 

Andexanet 
(N=239) 

Usual Care 
(N=232) 

TEAE 223 (85.1) 219 (82.6) 205 (85.8) 190 (81.9) 
TESAE 120 (45.8) 96 (36.2) 111 (46.4) 86 (37.1) 
TEAE leading to withdrawal of study 
drug 0 0 0 0 

TEAE leading to interruption of study 
drug 1 (0.4) 0 1 (0.4) 0 

TEAE leading to death 64 (24.4) 54 (20.4) 59 (24.7) 49 (21.1) 
All-cause mortality through 30 days 74 (28.2) 70 (26.4) 67 (28.0) 61 (26.3) 
TEAE: treatment-emergent adverse event; TESAE: treatment-emergent serious adverse event. 
Note: In accordance with the study protocol, hematoma expansion or intracerebral bleeding and associated 
neurological deterioration that occurred within the first 12 hours post-randomization were not regarded as an AE or 
SAE except when there was evidence suggesting a causal relationship between the drug and the event. Thus, 
death due to disease progression was not reported with an SAE or AE leading to death.  

Overall, TEAEs by preferred term were reported at similar rates between treatment 
groups. The most frequently reported TEAEs in both groups were urinary tract infection, 
pneumonia, and hypokalemia (see Table 22). The 2 primary drivers of SAEs in both 
treatment groups were infections such as pneumonia, pneumonia aspiration, and sepsis 
and SAEs due to the underlying index bleeding event (see Table 23). Cerebral 
hemorrhage, ICrH, infections including pneumonia, aspiration pneumonia, and sepsis 
were the leading causes of death (see Table 24). These event rates are well in line with 
what has been previously described in patients with ICrH and related complications, 
including infections, developed during hospital admission. 

In ANNEXA-I, there were 144 deaths (74 deaths in the andexanet group and 70 deaths 
in the usual care group). In total, 26 out of the 144 deaths did not have TEAEs reported 
since they were considered as deaths due to disease progression (10 deaths in the 
andexanet group and 16 deaths in the usual care group). In accordance with the 
protocol, hematoma expansion or intracerebral bleeding and associated neurological 
deterioration that occurred within the first 12 hours post-randomization was not to be 
regarded as an AE or SAE except when there was evidence suggesting a causal 
relationship between the drug and the event. 

1.4.4.2 Mortality Analysis  

An analysis of mortality rates within 30 days of randomization revealed similar rates in 
the treatment groups. The 30-day Kaplan-Meier estimates were 27.6% in the andexanet 
group and 26.2% in usual care, with the 2 curves crossing at various timepoints (Figure 
6). 
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Figure 6: Kaplan Meier Plot of 30-Day All-Cause Mortality (Safety Set)  

 
CI: confidence interval; HR: hazard ratio; KM: Kaplan-Meier.  

 

All events of death through 30 days were adjudicated to be cardiovascular (CV)-related 
except for one patient in the usual care group. As per the adjudication charter, all 
intrahospital deaths following the presenting ICrH with no other apparent cause were 
adjudicated as CV-related. Bleeding-related deaths occurred in 14 andexanet treated 
patients (5.3%) and 19 patients in the usual care group (7.2%; Table 3). A 
bleeding-related death was defined as a death within 72 hours of randomization and not 
associated with the occurrence of an identified thrombotic event. The acute phase of 
ICrH is a well recognized 72-hour window that is a period of extreme risk for mortality in 
these vulnerable hospitalized patients. In-hospital mortality was similar between groups. 
Additional details are provided in Section 7.6.3. 

Table 3: ANNEXA-I Overview of Deaths (Safety Set)  

Deaths, n (%) 
Andexanet 

(N=262) 
Usual Care 

(N=265) 
30-day all-cause mortality 74 (28.2)  70 (26.4)  
Bleeding-related death within 72 hours* 14 (5.3)  19 (7.2) 
In-hospital mortality 61 (23.3)  57 (21.5)  

* Not associated with the occurrence of an identified thrombotic event.  

 

Subgroup analyses revealed a numerical difference in mortality rate between patients 
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hematoma volume in the high dose andexanet group compared with the low dose 
andexanet group. Heart failure is associated with increased mortality rates (Javalkar et 
al 2020) and hematoma volume is a strong predictor for both short- and long-term 
mortality in patients with intracerebral hemorrhage (LoPresti et al 2014). 

1.4.4.3 Adverse Events of Special Interest  

In the setting of an emergent, life-threatening hemorrhage, where patients have an 
increased thrombotic risk above their baseline after reversal, thrombotic events are an 
adverse drug reaction of andexanet, and the risk of thrombotic events is included in the 
boxed warning of the USPI. Thrombotic events were evaluated as an adverse event of 
special interest in ANNEXA-I.    

In ANNEXA-I, the proportion of patients with a thrombotic event confirmed by 
adjudication through 30 days post-randomization was higher in the andexanet group 
than in the usual care group (Table 4). However, the event rate in the andexanet group 
was similar to the frequency observed in patients with adjudicated acute major bleeding 
events in ANNEXA-4 (10.5%), and in line with the rate stated in the USPI.  

There was a numerical difference in thrombotic events leading to death. Confounding 
events were identified in the andexanet arm and in the 2 cases within the usual care 
group, one received no therapy to reverse the effects of their anticoagulation (see 
Section 7.7). Additionally, all of these events that led to death in andexanet group 
occurred on Day 16 or later, except one occurring on Day 2 confounded by multi-trauma 
and multiple comorbidities. 

In patients who experienced at least one thrombotic event, the median time to onset of 
their first event was 3 days in the andexanet group and 14 days in the usual care group 
(see Table 29). During the first 3 days, 14 out of 27 patients in the andexanet group had 
their first event, compared to 1 out of 15 patients in the usual care group. This notable 
difference is due to the potent reversal effect of andexanet necessary for hemostasis.  

Table 4: ANNEXA-I Overview of Adjudicated Thrombotic Events (Safety Set)  

Adjudicated Event, n (%) 
Andexanet 

(N=262) 
Usual Care 

(N=265) 
Any adjudicated thrombotic event 27 (10.3) 15 (5.7) 
     Ischemic stroke 17 (6.5) 4 (1.5) 
     Myocardial infraction 11 (4.2) 4 (1.5) 
     Arterial systemic embolism 3 (1.1) 2 (0.8) 
     Pulmonary embolism 1 (0.4) 6 (2.3) 
     Deep vein thrombosis 1 (0.4) 2 (0.8) 
Thrombotic event leading to death 6 (2.3) 2 (0.8) 
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Importantly, among the patients who received at least one dose of any anticoagulant as 
a prophylactic measure, similar rates of thrombotic events were observed in the 
andexanet and usual care groups (see Figure 27). These results show that re-
anticoagulation can prevent thrombotic events and confirm the importance of restarting 
anticoagulation as soon as medically appropriate, in line with the approved prescribing 
information (USPI). Re-anticoagulation is further discussed in Section 7.7.3. 

No new important immunogenicity findings were identified in ANNEXA-I (see 
Section 7.8) and consistent with results from ANNEXA-4, no neutralizing antibodies 
against FX or FXa were identified.  

1.5 Benefit Risk Conclusions  
Andexanet is a vital component of the bundle of care used by emergency physicians to 
rapidly reverse FXa inhibitors and manage uncontrolled, life-threatening bleeding 
events. While early thrombotic events are a known risk, they are manageable within the 
comprehensive acute care setting, where critical care teams are fully equipped to 
address these complications, and re-initiation of anticoagulation therapy is 
recommended once the patient is stabilized to prevent future events. 

The efficacy results from ANNEXA-I provide clinical evidence of superior hemostatic 
efficacy with andexanet compared to usual care, supporting an application for full 
approval. Treatment with andexanet resulted in a statistically significant and clinically 
relevant improvement in effective hemostasis at 12 hours compared to usual care. This 
benefit was consistently observed across sensitivity analyses and the exploratory 
patient subgroup analyses for the primary endpoint. In addition, andexanet confirmed 
the findings from ANNEXA-4 demonstrating significant and rapid reductions in anti-FXa 
activity compared with usual care.  

The safety profile in ANNEXA-I is in-line with the established profile from the andexanet 
clinical development program and consistent with the mechanism of action and 
information in the USPI. No new safety signals or adverse drug reactions were 
identified.  

Safety data from ANNEXA-I support an acceptable safety profile of andexanet in the 
setting of uncontrolled and life-threatening bleeding events that is consistent with the 
current label. Patients receiving FXa inhibitors are at an increased risk of thrombotic 
events following reversal of anticoagulation due to underlying baseline risk factors as 
well as the life-threatening bleeding prothrombotic state and subsequent risks incurred 
from hospitalization and/or clinical concurrent conditions typical in hospitalized patients. 
In the emergent life-threatening bleeding situation, achievement of hemostasis and 
stabilization of the patient is paramount—high potency and rapid reversal of 
anticoagulant is a requirement. However, consistent with its mechanism of action, 
andexanet was associated with a higher rate of thrombotic events compared to usual 
care. Data from ANNEXA-I confirm the importance of restarting anticoagulation as soon 
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as medically appropriate. The 30-day mortality rates were similar between groups, and 
reasons for death in ANNEXA-I are in line with what has been observed in other 
studies. Overall, andexanet provides superior hemostatic efficacy compared to usual 
care in patients with a life-threatening or uncontrolled bleeding event after receiving a 
direct oral FXa inhibitor, with an acceptable and consistent safety profile.  

ANNEXA-I provides evidence supporting a positive benefit-risk profile and the 
conversion to full approval of the currently approved indication and posology for 
andexanet. ANNEXA-I confirmed the findings and positive benefit-risk previously 
acknowledged in ANNEXA-4 and demonstrate the clinical benefit of andexanet in 
patients who experience life-threatening or uncontrolled bleeding in emergency 
situations. 
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2 BACKGROUND AND UNMET NEED  

Summary 

• Oral FXa inhibitor anticoagulants are increasingly used to manage medical 
conditions that have an underlying thrombotic risk. 

• Annually, approximately 3% to 5% of patients on FXa inhibitors experience 
life-threatening or uncontrolled bleeding requiring hospitalization annually; GI, 
ICrH, and trauma-related bleeds most commonly lead to hospitalizations. 

• For patients presenting with FXa inhibitor major bleeding, life-threatening 
bleeding, emergency physicians use a multi-faceted approach that integrates 
fast-acting, effective therapies including blood pressure control, surgical 
intervention as needed, and anticoagulant reversal to manage the immediate 
risk of death. 

• Reversing FXa inhibition re-exposes patients to their underlying thrombotic 
risk, which is further heightened by the bleeding event itself. 

• In the setting of ICrH, hematoma expansion is a well-established predictor of 
poor clinical outcomes including neurological deterioration, poor functional 
outcomes and increased risk of mortality. 

• 4F-PCC is used off-label in the setting of direct oral FXa inhibitor related 
bleeds however is only approved and indicated for warfarin reversal.  

• Andexanet is the only approved FXa specific reversal agent for patients taking 
apixaban and rivaroxaban who experience life-threatening bleeds.  

 

2.1 Major Bleeding Events in Patients Receiving Anticoagulation Therapy  
Oral FXa inhibitor anticoagulants are increasingly being used to manage medical 
conditions with an underlying thrombotic risk, such as atrial fibrillation and venous 
thromboembolism (Botticelli Investigators et al 2008; Burness and Perry 2014; January 
et al 2019; Lip et al 2017). In 2022, an estimated 4.8 million patients in the US were 
taking oral FXa inhibitors, and this number is expected to continue to rise (Figure 7).  
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Figure 7: Estimated Number of Patients in the US Taking Oral FXa Inhibitors 
over Time (2018 – 2022)  

 
FXa: activated factor X. US: United States. 
1.(Centers for Medicare and Medicaid Services 2022)  

While oral FXa inhibitors are effective in managing the underlying condition, a major 
limitation of anticoagulant use has been the lack of reversal agents for use in cases of 
severe or life-threatening bleeding events. The incidence of acute major bleeding 
events related to direct oral FXa inhibitors ranges from 3 to 5 per 100 patient-years  
(Crawley and Anderson 2020). These major bleeding events can occur across various 
body sites and all have been shown to manifest as acute major bleeds leading to 
hospitalization. 

As the use of FXa inhibitors increases, so does the number of hospital admissions for 
bleeding events linked to these medications. As illustrated in Figure 8, there has been a 
greater than 2-fold increase in FXa inhibitor-related hospitalization due to 
life-threatening bleeding from 2015 to 2019. These hospitalizations are primarily due to 
gastrointestinal, ICrH, and trauma-related bleeds. 
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Figure 8: Estimated Number of Patients on FXa Inhibitors Admitted to Hospital 
in the United States (2015 – 2019)  

  
FXa: activated factor X. 
2019 data From 1 October 2018 to 30 September 2019. 
Source: (Truven Health Analytics 2019)  

2.2 Intracranial Hemorrhage  
While major bleeding events can occur at various sites, ICrH events are of particular 
interest in a clinical trial setting because of the established methods for objective 
measurement of hematoma size and expansion allowing the events and treatments to 
be evaluated. 

2.2.1 Pathology and Epidemiology  

Many ICrH events may be caused by cerebral small vessel disease, also termed 
hypertensive arteriopathy or arteriosclerosis (McGurgan et al 2020), and the 
phenomenon of thromboses in conjunction with ICrH may imply that the presence of an 
ICrH itself can be viewed as a risk marker for arterial ischemic events (Murthy et al 
2021).  
Risk factors for ischemic stroke and ICrH such as age and hypertension, age, 
pre-morbid functional state, initial GCS, blood pressure, lead to an elderly patient 
population with comorbidities with risk for both hematoma expansion and thrombotic 
events. 
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2.2.2 Prognosis  
Patient prognosis after an ICrH depends on many factors. In cases of acute 
intracerebral haemorrhage, time is a critical determinant of patient outcomes (Al-Shahi 
Salman et al 2018). Studies have demonstrated a clear inverse relationship between 
time to treatment and the probability of significant hematoma expansion (> 6 mL), with 
the majority of expansion occurring within the first 3 hours of the bleed. This 
underscores the urgent need for rapid, targeted therapies that restore physiologic 
coagulation and help prevent further hematoma growth. Larger hematoma volume at 
baseline is associated with increased risk of hematoma expansion and mortality 
(Broderick et al 1993).  

Within the ICrH population, patients at greatest risk for hematoma expansion are most 
likely to have poor clinical outcomes (Davis et al 2006; Held et al 2015). Hematoma 
expansion is associated with early neurological deterioration, worsening of functional 
outcomes, and increased risk of death (Figure 9). As reported by Delcourt et al (2012), 
the volume of intracerebral hemorrhage is strongly associated with mortality risk at 90 
days. Results from the INTERACT 1 study, which investigated the impact of rapid 
intensive blood pressure lowering on hematoma expansion in patients presenting with a 
CT-confirmed spontaneous intracerebral hemorrhage, demonstrated that patients with 
larger increases in hematoma volumes, whether evaluating absolute increases or 
proportional increases, were at a significantly higher risk of death or dependency 
(Delcourt et al 2012). For every 1 mL increase in hematoma volume, there is a 5% 
higher risk of death or dependency. The importance of hematoma volume poor 
prognosis is supported by multiple studies. The multivariable-adjusted regression 
analyses reported by Dowlatshahi et al (2011) confirmed that across a range of 
hematoma expansion definitions, hematoma expansion independently predicted poor 
outcome (odds ratio [OR] of 2.73 [95% confidence interval (CI): 1.70, 4.39] for 
hematoma expansion ≥ 33% (similar to the ≥ 35% criteria in the ANNEXA-I primary 
endpoint); OR of 3.98 [95% CI: 1.94, 8.18] for hematoma expansion ≥ 12 mL). 
Together, these data indicate that the size of the hemorrhage is an important prognostic 
factor for survival. 

The location of the bleed is also known to impact patient outcomes, with infratentorial 
bleeds (particularly brainstem bleeds) having a worse prognosis (Davis et al 2006).   
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Figure 9: Poor Outcomes Associated with Hematoma Expansion  

  
CI: confidence interval; HR: hazard ratio; OR: odds ratio. 
1. (Kuohn et al 2022); 2. (Davis et al 2006) 

Multiple studies have characterized the risk of mortality associated with an intracerebral 
hemorrhage in patients receiving FXa inhibitors. The results from 3 large retrospective 
and registry-based studies involving patients hospitalized for FXa inhibitor–related or 
nontraumatic intracerebral hemorrhage show in-hospital mortality rates ranging from 
23% to 27% (Figure 10). Additionally, clinical trial data from studies of apixaban and 
rivaroxaban highlight the severity of ICrH events in patients receiving FXa inhibitors.  

In the apixaban clinical trial, 30-day mortality rates were 45%, and in the rivaroxaban 
clinical study, all-cause mortality through 90 days approached 50%.  

Figure 10: Mortality Rates in Patients Receiving FXa Inhibitors – RWE Studies 
and Clinical Trials  

 
FXa: activating factor X; RWE: Real-World Evidence. 
1. (Coleman et al 2021); 2. (Milling et al 2018); 3. (Xian et al 2021) 4. (Held et al 2015); 5. (Hankey et al 2014)  
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FXa inhibitors are also linked to significant mortality in major GI bleeds. While in 
general, fewer deaths occur from GI-related major bleeds compared to other bleeding 
events, FXa-related GI bleeds are concerning because they are more prominent 
compared to other bleed types, and they can be fatal. In-hospital mortality associated 
with FXa-related GI bleeds range from 1.6% to 7% (Figure 11). In addition, studies of 
patients who experience upper GI bleeds have reported even higher in-hospital 
mortality rates, ranging from 12% to 25%(Menichelli et al 2024). Because of this, in 
cases where quick intervention is needed, FXa specific reversal agents are important 
for restoring hemodynamic coagulation and reducing the risk of mortality. 

Figure 11: In-Hospital Mortality Rates in Patients with FXa Inhibitor-Related 
Gastrointestinal Bleeds  

 
FXa: activated factor X; GI: gastrointestinal.  
* Rate of in-hospital mortality higher among patients with upper GI bleeds, ranging from 12–25%.1 
1.(Menichelli et al 2024) 
 

 

Rapid intervention to control the bleeding is critical. In ICrH, a shorter time interval 
between the onset of symptoms and clinical presentation is associated with an 
increased risk of hematoma expansion, with the greatest risk within the first 3 hours 
after symptom onset (Brott et al 1997). The expected progression rate of an 
intracerebral hemorrhage at therapeutic FXa inhibition is not fully known but one study 
reported a 38% incidence of hematoma expansion at a median follow-up time of 21 
hours after presentation (Purrucker et al 2016), suggesting that bleeding should be 
counteracted early in the process. The need for early intervention was also recently 
demonstrated by Sheth et al (2024) with results showing that earlier anticoagulation 
reversal was associated with improved survival for patients with intracerebral 
hemorrhage.  
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In ICrH, the reported 30-day mortality rates for patients are 30% to 55% (Apostolaki-
Hansson et al 2021; Balami and Buchan 2012; Giugliano et al 2014; Hankey et al 2012; 
Held et al 2015), and half of these deaths occur in the acute phase, particularly within 
the first 48 hours. Given the most active rebleeding takes place early on and can lead to 
death and disability, early and acute reversal interventions play a critical role in 
stabilizing the patient. 

2.2.3 Complications  
Thrombotic events, including both arterial and venous subtypes, are a recognized 
complication after an ICrH. The increased risk of thrombotic events emerges early in the 
acute phase of ICrH and persists well into the future for survivors, with a peak in the first 
and second months following the bleeding event (Murthy et al 2020). The 
pathophysiology of major hemorrhage, especially associated with trauma, may 
predispose the patient to a prothrombotic state of coagulation that would be considered 
additive with their underlying thrombotic risk factors (Moore et al 2021). Further, as 
recognized in the literature, there may be several other confounders that are 
contributory towards the formation of thrombotic events in these acutely, critically unwell 
patients, such as but not limited to neurological function, intubation, immobility, 
prolonged length of hospital stay and clinical concurrent events such as infection(Li and 
Murthy 2022), as well as the absence of any re-anticoagulant after bleeding (Zhou et al 
2018). 

2.3 Current Treatment Options for Anticoagulated Patients Presenting with 
Major Bleeding  

In the management of anticoagulated patients with ICrH, a primary therapeutic goal is 
the prevention of hematoma expansion, which has been strongly associated with 
morbidity and mortality (Davis et al 2006; Dowlatshahi et al 2011; Sarode et al 2013). 
The current understanding is that intracerebral bleeding in patients taking oral 
anticoagulation (OAC) reflects spontaneous bleeding that is exacerbated by 
anticoagulation. Therefore, OAC sustains intracerebral hematoma formation but does 
not cause it. Reversal therapy is therefore tailored to address the exacerbated bleeding 
risk in OAC associated ICrH (Steiner et al 2017).  
Andexanet is the only approved FXa specific reversal agent for patients taking apixaban 
and rivaroxaban who experience life-threatening bleeds (Table 5). Four-factor PCC is 
approved and indicated for warfarin reversal but is not approved as a reversal of direct 
oral FXa inhibitors. Additionally, similar to andexanet, 4F-PCC has a known risk of 
thrombosis as indicated in the USPI. Several non-specific potential reversal agents 
have been studied in patients who have bleeding events on direct oral FXa inhibitors, 
eg, fresh frozen plasma, 3-factor PCC, 4F-PCC, activated PCC, and recombinant 
activated factor VII (Suryanarayan and Schulman 2014).  
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Table 5: Interventions to Reverse Anticoagulation Therapy  

Anticoagulant Class Intervention Mechanism of Action Time to Onset 
Apixaban1 

FXa inhibitor Andexxa Reverses FXa 
inhibition 2 minutes 

Rivaroxaban1 

Warfarin2–6 VKA 4F-PCC2,4-6 Replaces factors II, VII, 
IX and X 8 hours 

Dabigatran7  Direct thrombin 
inhibitor Idarucizumab7 Restores thrombin 

inhibition  5 min 

1. (AstraZeneca 2024); 2. (Ansell et al 2008); 3.(FAMHP 2020); 4. (Octapharma 2023); 5. (Ghadimi et al 2016); 
6. (CSL Behring GmbH 2013). 7.(Boehringer Ingelheim International GmbH 2015)  

 

2.4 Guidelines for Hemostasis in Major Bleeding Events  
When patients present with an acute major bleed, time is of the essence. For this 
reason, treatment guidelines of ICrH emphasize the need to introduce multiple 
interventions. This has been further developed in recent expert consensus papers as 
part of a rapid bundle of care in an effort to minimize hematoma expansion and 
maximize patient survival (Parry-Jones et al 2024; Yakhkind et al 2024). Physicians and 
critical care teams deploy this bundle of care consisting of fast-acting interventions, 
such as blood pressure management, targeted anticoagulant reversal agents, and 
surgical procedures as applicable. Each element is designed to act swiftly to stabilize 
the patient and control the bleed. Key components include:  

• Door (at presentation): Stabilize patient, rapid imaging, coagulation tests 

• < 30 min: Reverse anticoagulant, start intensive blood pressure lowering 

• < 60 min: systolic blood pressure < 140, consult neurosurgery, achieve temp < 
37.5ºC 

• 7 days: Maintain systolic blood pressure < 140, temp < 37.5ºC, maintain 
normoglycemia 

 Minimize post-reversal thrombotic risks 

 Early venous thromboembolism prophylaxis per American Heart 
Association guidelines  

 Restart anticoagulant therapy as early as possible based on 
individualized risk benefit assessment 

American and European stroke guidelines recommend the use of oral anticoagulant 
reversal treatment to potentially reduce hematoma expansion when a patient presents 
with an acute majoring bleeding event (Christensen et al 2019; Greenberg et al 2022). 
Since approval of andexanet under the accelerated approval pathway, multiple national 
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and international guidelines have supported the use of andexanet for life-threatening 
bleeding related to FXa inhibitors (Baugh et al 2020; Greenberg et al 2022; Tomaselli et 
al 2020).  

2.5 Patient Unmet Medical Need  
Patients on direct oral FXa inhibitors who experience acute major bleeding events need 
effective reversal agents to rapidly restore proper coagulation and stop the bleeding. 
Timely intervention is crucial to prevent complications such as hematoma expansion 
and other forms of hemorrhage. The increasing number of hospital admissions due to 
bleeding events underscores the urgent need for specific reversal agents in these 
emergency situations. Andexanet rapidly and effectively neutralizes the effects of FXa 
inhibitors, offering a targeted solution as part of a bundle of care for managing bleeding 
events. For this reason, andexanet has become a recognized and essential treatment 
option for clinicians, enabling fast and effective management of bleeding events as part 
of the bundle of care deployed in emergency settings. 
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3 PRODUCT DESCRIPTION  

Summary 

• Andexanet is an injectable, inactivated, recombinant analog of endogenous 
human FXa, developed to rapidly reverse FXa inhibition and restore 
physiologic coagulation. 

• Andexanet is indicated for patients treated with rivaroxaban or apixaban, when 
reversal of anticoagulation is needed due to life-threatening or uncontrolled 
bleeding and has been available in the US since 2018. 

• Andexanet exerts its procoagulant effect by binding and sequestering the FXa 
inhibitors, rivaroxaban and apixaban, thereby neutralizing their anticoagulation 
effects and restoring thrombin generation. 

 

3.1 Product Overview  
Andexanet is an injectable, inactivated, recombinant analog of endogenous human FXa, 
developed to rapidly and potently reverse FXa inhibition and restore physiologic 
coagulation. Clinical studies to date have shown that andexanet rapidly reverses FXa 
inhibition in healthy volunteers and in bleeding patients, including those with ICrH. 

Andexanet has been available in the US since receiving accelerated approval in 2018. 
As of 31 July 2024, approximately 64,370 patients have been treated with andexanet 
worldwide, including 34,551 patients in the US. 

3.2 Proposed Indication and Posology  
Andexanet alfa is indicated for patients treated with rivaroxaban or apixaban, when 
reversal of anticoagulation is needed due to life-threatening or uncontrolled bleeding. 
With the conversion to full approval, the current language in the labeling describing 
accelerated approval would be removed.   

There are 2 dosing regimens:  

• Low dose: 400 mg IV bolus, followed by a continuous infusion of 480 mg at 
4 mg/min for approximately 120 minutes 

• High dose: 800 mg IV bolus, followed by a continuous infusion of 960 mg at 
8 mg/min for approximately 120 minutes 

The recommended dosing of andexanet is based on the specific FXa inhibitor, dose of 
FXa inhibitor, and time since the patient’s last dose of FXa inhibitor, as described in 
Table 6. To completely reverse anti-FXa activity, the andexanet concentration must be 
in molar excess over the FXa inhibitor concentration.  
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Table 6: Andexanet Dose Based on Rivaroxaban or Apixaban Dose  

FXa Inhibitor 
FXa Inhibitor 

Last Dose < 8 Hours or Unknown ≥ 8 Hours 

Rivaroxaban  
≤ 10 mg  Low Dose  

Low Dose  
> 10 mg or Unknown  High Dose 

Apixaban  
≤ 5 mg  Low Dose 

> 5 mg or Unknown  High Dose 
FXa: activated factor X. 
 

 

3.3 Mechanism of Action  
As a modified version of FXa, andexanet binds directly FXa inhibitors with high affinity, 
but lacks the coagulation activity of native FXa (Figure 12). Andexanet rapidly restores 
coagulation when measured as anti-FXa activity and thrombin generation and reduces 
unbound FXa inhibitor concentrations in patients treated with the direct oral FXa 
inhibitors apixaban, rivaroxaban, and edoxaban. Results from the ANNEXA-A and 
ANNEXA-R studies demonstrated that reversal occurs within 2 minutes of 
administration (see Figure 2). 

Figure 12: Andexanet Mechanism of Action  

 
FXa: activated factor X. 
 

A summary of the pharmacokinetic (PK) properties of andexanet in healthy volunteers is 
shown in Table 7. 
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Table 7: Summary of Pharmacokinetic Parameters with High and Low Dose 
Andexanet  

Geometric Mean  
(% Coefficient of Variation) 
[Range] 

 
Low Dose 

(N=11) 
High Dose 

(N=10) 

AUC0–∞ (hr*µg/mL) 200.5 (16.3) 
[153.4 - 255.6] 

572.9 (16.0) 
[467.1 - 783.9] 

Cmax (µg/mL) 76.6 (17.5) 
[61.1 - 100.1] 

206.6 (18.8) 
[158.9 - 280.5] 

Clearance (L/hr) 4.4 (16.3) 
[3.4 - 5.7] 

3.1 (16.0) 
[2.3 - 3.8] 

T1/2 (hr) 3.3 (15.0) 
[2.3 - 4.0] 

2.7 (20.0) 
[1.9 - 3.4] 

Vss (L) 4.4 (17.6) 
[3.3 - 5.7] 

3.0 (23.3) 
[2.2 - 5.0] 

AUC0–∞: area under the concentration time-curve from time zero to infinity; Cmax: maximum observed 
concentration; hr: hour; L: liter; t1/2: terminal phase half-life; Vss: volume of distribution at steady state.  
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4 REGULATORY AND DEVELOPMENT HISTORY  

Summary 

• Andexanet was granted accelerated approval by the FDA in May 2018 based 
on data demonstrating that andexanet rapidly reverses FXa inhibition in 
healthy volunteers and non-comparative data from patients who had acute 
major bleeding while receiving an FXa inhibitor. 

• ANNEXA-I was conducted to fulfil post-marketing requirements to convert from 
accelerated to traditional, full approval of andexanet. 

• ANNEXA-I is the first randomized controlled study of andexanet in patients with 
life-threatening or uncontrolled bleeding after receiving a direct oral FXa 
inhibitor.  

 

4.1 Regulatory Milestones  
Andexanet was granted breakthrough designation on 22 November 2013 and orphan 
drug designation on 23 February 2015. Accelerated Approval was granted by the FDA 
on 03 May 2018 and initial conditional marketing authorization by the European 
Commission (including Great Britain) on 26 April 2019 for neutralizing the anticoagulant 
effects of apixaban and rivaroxaban when reversal of anticoagulation is needed due to 
life-threatening or uncontrolled bleeding. Additional interactions with FDA are 
summarized in Table 8. 

Table 8: Key Interactions between AstraZeneca and FDA on ANNEXA-I  

Date Description 

May 2018 Initial BLA Review 
ANNEXA-I trial design and endpoints agreed with FDA during BLA review 

July 2022 Type C Meeting 
Statistical alignment of interim approach with 450 patients and data integrity plans 

Dec 2023 Pre-sBLA interaction 
Content and format of planned sBLA agreed and aligned  

January 2024 sBLA submitted 
March 2024 Application Orientation Meeting 
BLA: Biologics License Application; FDA: Food and Drug Administration; sBLA: supplemental Biologics License 
Application. 

 

Andexanet is approved in 45 countries, 7 of which are full approvals, where ANNEXA-I 
is not a PMR. Full approvals are in Japan, Brazil, Mexico, Switzerland, India, Kuwait, 
and Saudia Arabia, as well as in Hong Kong. Andexanet is marketed in 24 countries. 
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4.2 Clinical Development Program  
To date, andexanet has been studied in 553 adult healthy volunteers in Phase I to 
Phase 3 studies, as well as in 741 adult patients who experienced an acute major 
bleeding event while receiving an FXa inhibitor in the completed Phase 3b/4 ANNEXA-4 
and Phase 4 ANNEXA-I studies. Andexanet has also been studied in 10 patients 
requiring urgent surgery in ANNEXA-S. 

Approvals of andexanet to date were based on data demonstrating that andexanet 
rapidly reverses FXa inhibition from Phase 1 to 3 studies in healthy volunteers and non-
comparative data from patients who had acute major bleeding while receiving an FXa 
inhibitor in ANNEXA-4. As a condition of Accelerated Approval in the US, a PMR was 
issued to verify the hemostatic effect of andexanet as described in the May 2018 
Approval letter (https://www.accessdata.fda.gov/scripts/cder/pmc/index.cfm):  

Study 18-513: “A Phase 4 randomized trial of ANDEXXA in acute intracranial 
hemorrhage in patients receiving oral factor Xa inhibitors” 

This open-label, randomized trial will include at least 440 adult patients who 
developed acute intracranial hemorrhage following the treatment with 
rivaroxaban, apixaban, or edoxaban 15 hours or less prior to randomization. The 
enrolled patients will be administered ANDEXXA (high or low dose) or standard 
of care other than ANDEXXA according to 1:1 randomization scheme. To 
describe and verify the hemostatic effect of ANDEXXA, patients will be assessed 
with the National Institute of Health Stroke Scale and computed tomography or 
magnetic resonance imaging at 12-hours post-randomization. The trial 
assessments will also include evaluation of occurrence of the safety events of 
special interest, including but not limited to: stroke, transient ischemic event, 
acute myocardial infarction, deep vein thrombosis, pulmonary embolism, arterial 
systemic embolism, sudden death, and events suspicious for thrombosis, 
embolism, and ischemia—all to be observed at least 3 days for immediate 
occurrence and at least 30 days with weekly intervals for delayed occurrence. 
The assessments of the hemostatic effect will be made by an adjudication 
committee blinded to the treatment allocation. 

ANNEXA-I was the first randomized, controlled clinical study to compare andexanet with 
usual care regarding efficacy and safety in patients with acute ICrH, a condition of 
life-threatening and uncontrolled bleeding that has an established method for objective 
measurement of hematoma size and expansion. ANNEXA-I also aimed to fulfil 
post-marketing requirements from specific regulatory authorities. 

ANNEXA-I was conducted in patients with acute ICrH as this represents a condition of 
life-threatening and uncontrolled bleeding with an established method for objective 
measurement of hematoma size and expansion. Studying hematoma expansion in 
acute ICrH in patients receiving a direct oral FXa inhibitor enables objective assessment 

https://www.accessdata.fda.gov/scripts/cder/pmc/index.cfm
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of acute bleeding cessation. Assessing bleeding cessation in patients with bleedings in 
other locations is more difficult and subjective (Connolly et al 2019; Milling et al 2023). 
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5 STUDIES SUPPORTING ACCELERATED APPROVAL OF ANDEXANET  

Summary 

• In ANNEXA-A and ANNEXA-R, andexanet rapidly and significantly reversed 
the anti-FXa activity of apixaban and rivaroxaban, reduced unbound apixaban 
and rivaroxaban concentrations, and restored normal thrombin generation. 

• In ANNEXA-4, andexanet treatment rapidly reduced anti-FXa activity with 
acute major bleeding while taking FXa inhibitors.  

o The median reduction from baseline was 93.3% in patients on apixaban 
and 94.1% in patients on rivaroxaban. 

o Excellent or good hemostasis was achieved in 80.0% of patients in the 
efficacy population. 

• In ANNEXA-4, andexanet had an acceptable safety profile in patients with 
acute major bleeding, and the rate of AEs were within the expected range 
given the severely ill and highly vulnerable study population. 

o 10.5% of patients experienced an adjudicated thrombotic event; the rate 
of thrombotic events was lower in patients who resumed anticoagulation 
therapy (4.9%) than those without anticoagulation prophylaxis (20.7%). 

• A growing body of peer-reviewed RWE supports the use of andexanet.  

5.1 ANNEXA-A and ANNEXA-R  
The Phase 3 studies ANNEXA-A and ANNEXA-R were randomized, double-blind, 
placebo-controlled studies evaluating the efficacy and safety of andexanet in older 
healthy volunteers dosed to steady state plasma levels with apixaban or rivaroxaban, 
respectively. Both studies were conducted from 2014 and 2015. In ANNEXA-A and 
ANNEXA-R, the anticoagulant was dosed to steady state over 4 days (rivaroxaban 20 
mg once daily) or 3.5 days (apixaban 5 mg twice daily) before administration of 
andexanet or placebo on Day 4. In both studies, andexanet was administered either as 
an IV bolus (Part 1) or an IV bolus plus a continuous infusion for 120 minutes (Part 2). 
The andexanet doses in both studies (400 mg bolus ± 4 mg/min infusion for 2 hours in 
ANNEXA-A; 800 mg bolus ± 8 mg/min infusion for 2 hours in ANNEXA-R) were 
intended to ensure a robust reduction in anti-FXa activity. 

In both studies, marked changes in anti-FXa activity, thrombin generation, and unbound 
fraction of FXa inhibitors were observed. A single IV bolus of andexanet rapidly and 
significantly reversed the anti-FXa activity of apixaban and rivaroxaban, reduced 
unbound apixaban and rivaroxaban concentrations, and restored normal thrombin 
generation (Figure 13). These effects were sustained during the follow-on infusion. 
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Figure 13: Andexanet Anti-FXa Activity in ANNEXA-A and ANNEXA-R  

 
FXa: activated factor X; hr: hour 
 

 

In ANNEXA-A, a 400 mg bolus was sufficient to result in a mean 93.9% reduction in 
anti-FXa activity and restore thrombin generation in all 24 healthy volunteers dosed with 
andexanet. Similarly, a 400 mg bolus plus 4 mg/min infusion resulted in a 
92.3% reduction in anti-FXa activity and restored thrombin generation in all 23 healthy 
volunteers dosed with andexanet. 

Analogous findings were observed in ANNEXA-R. Of 53 healthy volunteers dosed with 
either an 800 mg bolus administered alone (92.2% anti-FXa reduction) or with an 
8 mg/min infusion (96.7% reduction), all but one had restoration of thrombin generation. 

In both ANNEXA-A and ANNEXA-R, there were no thrombotic events, SAEs, or severe 
AEs reported. Andexanet doses were well tolerated and there were no significant safety 
findings. 

Taken together, these data indicate that andexanet, delivered at a dose known to 
produce a molar excess relative to the anticoagulant, resulted in greater than 
90% reductions in anti-FXa activity and restoration of thrombin generation in 99 of 100 
healthy volunteers treated. The efficacy results of ANNEXA-A and ANNEXA-R 
unequivocally demonstrated the effect of andexanet on the surrogate endpoint of 
anti-FXa activity and were key findings in support of the conditional approval of 
andexanet. 
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5.2 ANNEXA-4  
5.2.1 Study Design  
The Phase 3b ANNEXA-4 study was a single-arm, open-label study evaluating the 
efficacy and safety of andexanet in patients with acute major bleeding while taking FXa 
inhibitors. Eligible patients for the study (those aged ≥ 18 years, with acute major 
bleeding within 18 hours after the last dose of apixaban, rivaroxaban, edoxaban, or 
enoxaparin) were treated with either a low or a high dose of andexanet, depending on 
the identity, amount, and timing of the last dose of the anticoagulant.  

After screening, patients underwent andexanet administration, including a 
15-to-30-minute bolus dose, followed by a 2-hour infusion of the drug (Figure 14). 
Measurements to evaluate hemostatic efficacy were obtained prior to and after the end 
of bolus administration, at the end of the 2-hour infusion, and at pre-specified timepoints 
following infusion. Safety, including AEs, adjudicated thrombotic events, 
immunogenicity, and deaths, was assessed through 30 days. 

Figure 14: ANNEXA-4 Study Design  

 
FXa: activated factor X; IV: intravenous. 
 

 

The co-primary efficacy endpoints were: 

• Achievement of effective hemostasis, as judged by the EAC  

• Change from baseline in anti-FXa activity to the nadir value during andexanet 
treatment 

Effective hemostasis was determined based on criteria established in a pivotal study of 
a reversal agent for vitamin K antagonists (Sarode et al 2013). 

The secondary objective was to assess the relationship between the 2 co-primary 
efficacy endpoints. 

Patient screening

Safety 
Follow-up

30
DAYS

Day 30

Patients taking 
FXa inhibitors 
present with  
major bleed

If last dose of 
FXa inhibitor 
was within 
18 hours

N = 477

After end 
of infusion

Hemostatic Efficacy

1
HOUR

4
HOURS

8
HOURS

12
HOURS

Day 3

3
DAYS

IV bolus 2-hour infusion

Day 1

Anti-FXa activity measurement

Andexanet 
Administration



AstraZeneca  

 Andexanet alfa  
Cellular, Tissue, and Gene Therapies 

Advisory Committee 
 

Available for Public Disclosure Page 44 of 95 
 

5.2.2 Study Participants  
The efficacy population in ANNEXA-4 included 347 patients, and the safety population 
included 477 patients.  

The mean age of participants was approximately 78 years and approximately 36% of 
patients were receiving rivaroxaban and approximately half were receiving apixaban 
(Table 9). The majority of patients presented with an intracranial bleed and 23% 
presented with a GI bleeding episode. 

Table 9: ANNEXA-4 Patient Demographics and Baseline Characteristics  

Parameter, n (%) 
Safety Population 

(N=477) 
Efficacy Population 

(N=347) 
Age (years); Mean (SD) 77.9 (10.66) 77.8 (10.63) 
Female 218 (45.7) 163 (47.0) 
White 414 (86.8) 300 (86.5) 
Factor Xa inhibitor   

Apixaban 245 (51.4) 172 (49.6) 
Rivaroxaban 174 (36.5) 130 (37.5) 
Enoxaparin 22 (4.6) 17 (4.9) 
Edoxaban 36 (7.5) 28 (8.1) 

Site of bleeding   

Intracranial 329 (69.0) 247 (71.2) 
Gastrointestinal 109 (22.9) 78 (22.5) 

FXa: activated factor X; SD: standard deviation 
 

 

ANNEXA-4 enrolled a highly comorbid population with 12% of patients having 
experienced a prior myocardial infarction (MI), 23% with a prior stroke and 17% with a 
deep vein thrombosis (Table 10).  

Table 10: ANNEXA-4 Patient Medical History (Safety Population)  

Medical History, n (%) 
Safety Population 

(N=477) 
Myocardial infarction 59 (12.4) 
Stroke 108 (22.6) 
Deep vein thrombosis 80 (16.8) 
Pulmonary embolism 48 (10.1) 
Atrial fibrillation 394 (82.6) 
Congestive heart failure 94 (19.7) 
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5.2.3 Efficacy  
Overall, andexanet treatment rapidly reduced anti-FXa activity. Consistent with the 
healthy volunteer PK/pharmacodynamic (PD) studies, andexanet produced marked 
reductions in anti-FXa activity in most patients, despite high variance in baseline levels. 
The median reduction from baseline was 93.3% in patients on apixaban and 94.1% in 
patients on rivaroxaban (Figure 15). Consistent reductions in anti-FXa activity were 
observed across subgroups, including baseline FXa inhibitor used and bleeding sites 
(eg, GI and ICrH). 

Figure 15: ANNEXA-4 Co-Primary Efficacy Results (Efficacy Population)  

 
CI: confidence interval; FXa: activated factor X. 
 

 

Excellent or good hemostasis was achieved in 80.0% of patients in the efficacy 
population. Similar numbers of patients with excellent or good hemostatic efficacy were 
observed across patients with differing FXa inhibitors and bleed types (Figure 16). 
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Figure 16: ANNEXA-4 Hemostatic Efficacy (Efficacy Population)  

CI: confidence interval; FXa: activated factor X; GI: gastrointestinal; ICH: intracranial hemorrhage.  

 

To analyze the relationship between the co-primary efficacy endpoints, several 
measures of anti-FXa activity (eg, baseline, nadir, absolute and percent change from 
baseline) were evaluated in relationship to hemostatic efficacy. The results did not 
demonstrate a strong relationship between anti-FXa reversal and hemostatic efficacy. 
Confounding by the low number of patients with non-effective hemostasis and small 
anti-FXa reductions, variation in bleeding source (venous or arterial), in platelet function, 
in type of FXa inhibitor, and other patient characteristics may have contributed to the 
results. 

5.2.4 Safety  
Andexanet had an acceptable safety profile in patients with acute major bleeding and 
the rate of AEs were within the expected range given the severely ill and highly 
vulnerable study population.  

Overall, 72.5% of patients experienced at least one AE, and the majority of events were 
mild-to-moderate in severity (Table 11). Four patients experienced AEs resulting in 
premature discontinuation of andexanet. Overall, 17% of patients experienced a fatal 
AE. The 30-day mortality rate for patients with ICrH was 18.2%, which is numerically 
lower than that reported in contemporary studies in patients with FXa 
inhibitor-associated ICrH (Williams et al 2023). 
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Table 11: ANNEXA-4 Adverse Event Overview (Safety Population)  

Adverse Event, n (%) 
Safety Population 

(N=477) 

Any adverse event 346 (72.5) 
AE leading to treatment discontinuation 4 (0.8) 
Serious adverse event 200 (41.9) 
AE leading to death within 30 days 81 (17.0) 

Patients with ICrH 60/329 (18.2) 
Patients with GI bleed 15/109 (13.8) 
Patients with other bleed 6/39 (15.4) 

AE: adverse event; GI: gastrointestinal; ICrH: intracranial hemorrhage. 
 

 

In ANNEXA-4, 10.5% of patients had a thrombotic event confirmed by adjudication 
(50/477 patients). Analyses were performed to examine the effect of resuming 
anticoagulation therapy on thrombotic events. The rate of thrombotic events was lower 
in patients who resumed anticoagulation therapy than those receiving no 
anticoagulation prophylaxis (Table 12). These results led to the recommendation in the 
label to restart anticoagulation as soon as medically appropriate after receipt of 
andexanet. 

Table 12: Adjudicated Thrombotic Events within Day 30 (Safety Population)  
Event 

Population 
Safety Population 

n/N (%) 

Adjudicated Thromboembolic event  
Safety Population 50/477 (10.5) 
Patients with no anticoagulation as a prophylactic 35/169 (20.7) 
After restart of any anticoagulation prior to thrombotic event 15/308 (4.9) 

After restarting oral anticoagulation 0/129 (0) 
 

5.2.5 Conclusions  
ANNEXA-4 demonstrated a substantial benefit of andexanet as reversal agent in FXa 
inhibitor-mediated bleeding. When administered to patients with acute major bleeding 
while taking FXa inhibitors, andexanet was efficacious in restoring physiologic 
hemostasis and was well tolerated. 
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6 CLINICAL EFFICACY: CONFIRMATORY STUDY ANNEXA-I  

Summary 

• The efficacy results from ANNEXA-I provide clinical evidence of effective 
hemostasis with andexanet — supporting an application for full approval.  

• Treatment with andexanet resulted in a statistically significant and clinically 
relevant improvement in effective hemostasis at 12 hours compared to usual 
care (adjusted absolute treatment difference: 13.4% [95% CI: 4.6%, 22.2]).  

• This benefit was consistently observed across sensitivity analyses and the 
exploratory patient subgroup analyses for the primary endpoint. 

• Andexanet provided numerical improvements in all aspects of effective 
hemostasis, including hematoma expansion, neurologic function, and use of 
rescue therapy.  

• Andexanet was superior to usual care in reducing anti-FXa activity from 
baseline to nadir during the first 2 hours post-randomization, with a 94% 
median reduction in the andexanet group compared to a 27% median 
reduction in the usual care group.  

 

6.1 ANNEXA-I Study Design  
6.1.1 Overview  
ANNEXA-I was a randomized, open-label, multicenter, clinical Phase 4 study 
investigating the use of andexanet in acute ICrH in patients receiving a direct oral FXa 
inhibitor. ANNEXA-I was designed to test the hypothesis that andexanet is superior to 
usual care in achieving effective hemostasis at 12 hours post-randomization.  

Eligible patients were randomized 1:1 to andexanet or usual care, stratified by the site’s 
intended-usual-care-agent response and also the time from symptom onset to baseline 
scan (Figure 17).  
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Figure 17: Annexa-I Study Design  

 
FXa: activated factor X; ICH: intracranial hemorrhage; NIHSS: National Institutes of Health Stroke Scale; 
R: randomization.  

 

6.1.2 Treatment  
Patients randomized to the andexanet group received one of 2 doses of andexanet 
based on the specific FXa inhibitor and dose taken and timing of the most recent dose 
(see Table 6). 
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At the time of study initiation, no pharmacological treatment other than andexanet was 
approved in life-threatening or uncontrolled bleeding in patients receiving a direct oral 
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6.1.3 Enrollment Criteria  
Key inclusion criteria included: 

 Acute intracerebral bleeding episode1 

 CT-scan or MRI-confirmed bleeding < 2 hours prior to randomization  

 Received FXa inhibitor with last dose ≤ 15 hours prior to randomization 

 Apixaban, rivaroxaban, edoxaban 

 More than 15 hours prior to randomization or unknown time of last dose if 
documented anti-FXa activity is > 100 ng/mL for direct FXa inhibitors 
(apixaban, rivaroxaban or edoxaban) 

 Bleeding symptom onset < 6 hours prior to baseline imaging 

Key exclusion criteria included: 

 GCS score < 7, NIHSS score > 35, or hematoma volume < 0.5 or > 60 mL  

 Planned surgery within 12 hours (except minimally invasive procedures)  

 Expected survival < one month 

 Recent history of diagnosed thrombotic event (within 2 weeks) 

 Receipt of warfarin, dabigatran, PCC, recombinant activated factor VII (rFVIIa) or 
anti-FXa inhibitor coagulant complex, FFP or whole blood within 7 days prior to 
consent 

6.1.4 Endpoints  
6.1.4.1 Primary Efficacy Endpoint  

The primary efficacy endpoint in ANNEXA-I was effective hemostasis 12 hours 
post-randomization. For a patient to have excellent or good hemostatic efficacy, all the 
following criteria were to be met: 

• No greater than 35% increase from baseline in hematoma volume compared with 
baseline on repeat CT scan or MRI at 12 hours post-randomization as 
determined by a blinded EAC 

• ≤ 6-point change in NIHSS score from the baseline score at 12 hours 
post-randomization 

• Had not received rescue therapy between 3- and 12-hours post-randomization 

 
1 Eligibility criteria were updated in protocol amendment 1 to limit enrollment to patients with intracerebral 
hemorrhage to increase the homogeneity of the study population and to clarify eligible hematoma blood 
volume. 
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CT/MRI-based volumetric measurement is considered the most direct way to evaluate 
hemostatic efficacy. An independent imaging core laboratory was used in this study to 
quantify hematoma size objectively of clinical status in the acute phase was captured by 
the NIHSS, and the use of rescue therapies provided information about durability of 
hemostasis. Adjudication of hemostatic efficacy was hence based on a combination of 
imaging and clinical findings. 

6.1.4.2 Secondary Efficacy Endpoint  

The secondary efficacy endpoint in ANNEXA-I was percent change from baseline to 
nadir in anti-FXa activity during the first 2 hours post-randomization.  

6.1.4.3 Additional Efficacy Endpoint  

An additional efficacy objective was to assess the relationship between anti-FXa activity 
and the achievement of hemostatic efficacy. 

6.1.4.4 Safety Endpoints  

Safety endpoints included the following:  

• Occurrence of thrombotic event, confirmed by adjudication, through 30 days 
post-randomization 

• Mortality endpoints: 

o In-hospital mortality (during index hospitalization; all-cause, CV, and 
bleeding) 

o 30-day all-cause, CV, and bleeding-related mortality (defined as death 
within 72 hours of randomization, and not associated with the occurrence 
of an identified thrombotic event) 

• Proportion of patients with invasive intracranial procedures performed 
post- randomization to manage the intracranial hematoma and/or its 
complications 

• Hospitalization endpoints: 

o Length of initial hospitalization for primary bleeding event 

o Total time admitted to the intensive care unit during the initial 
hospitalization 

o Proportion of re-hospitalizations, including total number of 
re-hospitalizations and total days re-hospitalized, at 30 days 
post-randomization 

6.1.5 Endpoint Adjudication  
The primary efficacy outcome was adjudicated by a blinded, independent EAC that 
comprised of experts in the fields of neurology, cardiology, and/or thrombosis, and were 
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selected based on their clinical expertise and previous adjudication experience. The 
EAC also adjudicated all potential thrombotic events and deaths.  

6.1.6 Statistical Methods  
6.1.6.1 Sample Size  

Results from the Phase 3b/4 single arm, open-label andexanet study ANNEXA-4 (as of 
30 June 2020) showed a rate of effective hemostasis of 79% (95% CI: 74%, 84%) 
based on evaluable patients with ICrH. The rate of effective hemostasis was 80% (95% 
CI: 75%, 84%) based on 340 efficacy-evaluable patients with all types of bleeding.  

Based on these results, it was assumed that the rate of effective hemostasis in this 
study would be 70% and 80% for patients treated with usual care and andexanet, 
respectively. The 10% absolute difference represented a 33% risk reduction of not 
achieving effective hemostasis by andexanet as compared to usual care, which was 
considered clinically meaningful. After accounting for early discontinuation rate and one 
interim analysis, it was estimated that a total sample size of approximately 900 patients 
(ie, 450 patients per group) would have approximately 90% power to detect a 10% 
absolute difference in the rate of effective hemostasis at a 0.05 2-sided significance 
level. 

6.1.6.2 Efficacy Analysis Populations  

All efficacy endpoints were analyzed using the intent to treat (ITT) Set, including all 
randomized patients according to the randomized treatment.  

The ITT Set for efficacy analyses based on the first data cut-off is referred to as “ITT 
Set, Primary Efficacy Population”; these patients were included in the interim analysis. 
The ITT Set based on the second data cut-off is referred to as “ITT Set, Extended 
Population”. 

6.1.6.3 Endpoint Analyses  

The primary and secondary endpoints were tested in a hierarchical sequence in the 
primary efficacy population. All efficacy hypothesis tests were 2-sided and performed at 
the significance level 0.0310 at the interim. If the interim p-value was < 0.0310 for 
comparing andexanet and usual care in the primary endpoint analysis, the DSMB could 
recommend stopping the study. Had the study not been stopped at the interim analysis, 
the final analysis would have been performed at a significance level of 0.0277 to 
preserve the overall type I error at 0.05.  

The analysis of the primary efficacy endpoint was performed using a Cochran-Mantel 
Haenszel test stratified by time from symptom onset to the baseline imaging scan 
(< 180 minutes vs ≥ 180 minutes). Patients assessed as non-evaluable (either due to 
clinical or administrative reasons) were included in the analysis as having non-effective 
hemostasis. The weighted mean difference in the proportion of patients with effective 
hemostasis, its 95% CI, and the p-value were provided. 
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The analysis of the secondary efficacy endpoint was performed using an ANCOVA on 
the ranked percent change in anti-FXa activity from baseline to nadir 2 hours 
post-randomization, adjusted for covariates of time from symptom onset to the baseline 
imaging scan (< 180 minutes vs ≥ 180 minutes), and baseline anti-FXa activity. 

Interim Analysis 

There were 2 data cut-off points in ANNEXA-I. The first data cut off was for the planned 
interim analysis of the primary efficacy endpoint by the independent DSMB, after 
approximately 50% of the anticipated patients had been adjudicated for effective 
hemostasis. The DSMB recommended to stop the study based on the interim analysis 
results. As prespecified, the first data cut-off was used for confirmatory analyses of 
efficacy endpoints (primary efficacy population) following the DSMB recommendation to 
stop the study.  

Enrollment of patients continued without interruption from the first data cut-off until the 
stop decision was communicated and recruitment was closed. The second data cut-off 
captured the data from all patients who participated in the study (extended population) 
and forms the basis for the safety analyses along with sensitivity analyses of the 
efficacy endpoints. 

6.2 ANNEXA-I Patient Population  
6.2.1 Disposition  
In the primary efficacy population, 452 patients were enrolled and randomized: 
224 patients to the andexanet group and 228 to the usual care group (Table 13). The 
extended population included a total of 530 patients, 263 in the andexanet group and 
276 in the usual care group.  

The proportion of patients who discontinued from the study was balanced between the 
treatment groups. The most common reason for discontinuation from study was death 
(Table 13). 

Table 13: ANNEXA-I Patient Disposition  

Disposition, n (%) 

Primary Efficacy Population Extended Population 

Andexanet Usual Care Andexanet Usual Care 
Randomized (N) 224 228 263 267 
Completed Study 160 (71.4) 167 (73.2)b 180 (68.4) 193 (72.3)b 
Discontinued Study 64 (28.6) 61 (26.8) 83 (31.6) 74 (27.7) 
    Died 56 (25.0)a 59 (25.9) 75 (28.5)a 69 (25.8) 
    Withdrawal by patient 5 (2.2) 1 (0.4) 5 (1.9) 3 (1.1) 
    Other 3 (1.3) 1 (0.4) 3 (1.1) 2 (0.7) 

a. Includes one patient who did not receive treatment, excluded from the Safety Set.  
b. Includes one patient who died.  
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6.2.2 Treatment Received  
In ANNEXA-I, the mean time from baseline scan to randomization was approximately 
one hour and baseline scan to treatment was approximately 1.5 hours (Table 14).  

Table 14: ANNEXA-I Time to Treatment (ITT Set, Primary Efficacy Population)  

 Andexanet 
(N=224) 

Usual care 
(N=228) 

Time from symptom onset to baseline imaging 
scan (minutes)   

Mean (SD) 180.28 (127.70) 177.04 (130.41) 
Median (Min, Max) 137.00 (11.0, 683.0) 146.00 (16.0, 715.0) 
< 180 minutes 137 (61.2) 143 (62.7) 
≥ 180 minutes 87 (38.8) 85 (37.3) 

Time from symptom onset to treatment (hours)   
n 221 228 
Mean (SD) 4.55 (2.09) 4.64 (2.22) 
Median (Min, Max) 4.00 (1.3, 12.6) 4.13 (1.2, 13.5) 

Time from baseline imaging scan to treatment 
(hours)   

n 221 228 
Mean (SD) 1.55 (0.65) 1.69 (0.74) 
Median (Min, Max) 1.47 (0.2, 4.5) 1.65 (0.2, 4.0) 

SD: standard deviation. 
Percentages are based on number of patients with non-missing values in each treatment group. 
 

In the andexanet group, patients were eligible for one of 2 dosing regimens based on 
FXa inhibitor and amount and timing of the most recent dose: 78.1% of patients 
received the low dose regimen and 20.1% of patients the high dose regimen (1.8% 
were randomized to andexanet but were not treated with andexanet).  

In the usual care group, 84.6% of patients were treated with PCC, 15.4% of patients did 
not receive PCCs (platelets, packed red blood cells, or other therapies were allowed).  

6.2.2.1 Invasive Intracranial Procedures  

Overall, 17 (6.5%) patients in the andexanet group and 23 (8.7%) in the usual care 
group had at least one invasive intracranial procedure. The most common invasive 
intracranial procedure in both treatment groups was burr hole for implanting ventricular 
catheter. 
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6.2.3 Baseline Demographics  
The demographic characteristics of the patients were balanced between treatment 
groups (Table 15). In the primary efficacy population, the median age was 80 years, and 
the population was predominantly White; 54.2% of patients were male.  

Table 15: ANNEXA-I Demographic Characteristics (ITT Set, Primary Efficacy 
Population)  

Characteristic 
Andexanet  

(N=224) 
Usual Care  

(N=228) 
Age (years)   

Mean (SD) 78.9 (8.52) 78.9 (8.48) 
Median (IQR) 80.0 (11.0) 80.0 (11.0) 
Min, Max 48, 96 42, 96 

Age group (years), n (%)   
< 65 13 (5.8) 15 (6.6) 
65–74 45 (20.1) 46 (20.2) 
≥ 75 166 (74.1) 167 (73.2) 

Sex, n (%)   
Male 130 (58.0) 115 (50.4) 
Female 94 (42.0) 113 (49.6) 

Race, n (%) 217 227 
White 202 (93.1) 213 (93.8) 
Black or African American 5 (2.3) 3 (1.3) 
Asian 3 (1.4) 3 (1.3) 
Other 7 (3.2) 8 (3.5) 
Missing 7 1 

Ethnicity, n (%)   
Hispanic or Latino 14 (6.3) 11 (4.8) 
Not Hispanic or Latino 191 (85.3) 205 (89.9) 
Not Reported 14 (6.3) 11 (4.8) 
Unknown 5 (2.2) 1 (0.4) 

Region, n (%)   
Europea 198 (88.4) 203 (89.0) 
North America 26 (11.6) 25 (11.0) 

IQR: interquartile range; ITT: intent to treat; SD: standard deviation. 
a. Israel is counted as Europe.  

6.2.4 Baseline Characteristics  

The baseline characteristics were balanced between treatment groups (Table 16). The 
most common FXa inhibitor was apixaban in both groups. In the primary efficacy 
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population, the most common indications for FXa inhibitors were atrial fibrillation, 
venous thromboembolism prevention, and venous thromboembolism treatment.  

Table 16: ANNEXA-I Baseline Characteristics (ITT Set, Primary Efficacy 
Population)  

Category 
Andexanet 

(N=224) 
Usual Care 

(N=228) 
FXa inhibitor, n (%) a   

Apixaban 140 (62.5) 135 (59.2) 
Rivaroxaban 64 (28.6) 65 (28.5) 
Edoxaban 20 (8.9) 25 (11.0) 

Indication for FXa inhibitor, n (%)   
Atrial fibrillation 194 (86.6) 189 (82.9) 
Venous thromboembolism prevention 10 (4.5) 14 (6.1) 
Venous thromboembolism treatment 6 (2.7) 14 (6.1) 
Arterial thromboembolism 5 (2.2) 1 (0.4) 
Atrial flutter 2 (0.9) 4 (1.8) 
Acute coronary syndrome 1 (0.4) 0 
Peripheral arterial disease 1 (0.4) 1 (0.4) 
Chronic coronary disease 1 (0.4) 0 
Prosthetic valve 1 (0.4) 2 (0.9) 
Heart failure 0 1 (0.4) 
Other 3 (1.3) 2 (0.9) 

FXa: activated factor X; ITT: intent to treat. 
a. Three patients received enoxaparin under protocol amendment 2. 
Percentages are based on number of patients with non-missing values in each treatment group. 
 

 

The most common bleeding event location was intracerebral hemorrhage in both 
groups, and the mechanism of injury was spontaneous for the majority of bleeding 
events (Table 17). The median hematoma volume at baseline was 10.61 mL in the 
andexanet group and 9.04 mL in the usual care group. 
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Table 17: ANNEXA-I Baseline Characteristics of Initial Bleed Event (ITT Set, 
Primary Efficacy Population)  

Baseline characteristic 
Andexanet 

 (N=224) 
Usual Care 

 (N=228) 
Primary bleeding location, n (%)   

Intracerebral 198 (88.8) 214 (94.3) 
Subdural 13 (5.8) 4 (1.8) 
Subarachnoid 9 (4.0) 8 (3.5) 
Intraventricular 3 (1.3) 1 (0.4) 
Missing 1 1 

Mechanism of injury, n (%)   
Spontaneous 198 (88.4) 195 (85.5) 
Trauma 26 (11.6) 33 (14.5) 

Average hematoma volume of baseline 
CT/MRI (mL) from core laboratory   

n 224 227 
Mean (SD) 17.50 (20.26) 16.76 (21.43) 
Median (Min, Max) 10.61 (0.0, 132.1) 9.04 (0.1, 168.7) 
< 30 180 (80.4) 192 (84.6) 
≥ 30 and < 60 32 (14.3) 26 (11.5) 
≥ 60 12 (5.4) 9 (4.0) 

ICH score   
Mean (SD) 1.4 (1.04) 1.3 (1.06) 
Median (Min, Max) 1.0 (0, 4) 1.0 (0, 5) 
< 3 195 (87.1) 199 (87.3) 
≥ 3 29 (12.9) 29 (12.7) 

CT: computed tomography; ICH: intracerebral hemorrhage; ITT: intent to treat; MRI: magnetic resonance imaging; 
SD: standard deviation.  
Percentages are based on number of patients with non-missing values in each treatment group. 
 

The medical history of the patients was generally balanced between treatment groups 
and was consistent with the typical comorbidities seen in this patient population (Table 
18). 
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Table 18: Medical History (Safety Set, Primary Efficacy Population)  
System Organ Class 
  Preferred Term, n (%) 

Andexanet  
(N=223) 

Usual Care  
(N=226) 

Cardiac disorders 209 (93.7) 209 (92.5) 
Atrial fibrillation 200 (89.7) 191 (84.5) 
Cardiac failure congestive 30 (13.5) 45 (19.9) 
Myocardial infarction 23 (10.3) 32 (14.2) 
Angina pectoris 15 (6.7) 12 (5.3) 
Coronary artery disease 12 (5.4) 21 (9.3) 

Vascular disorders 194 (87.0) 186 (82.3) 
Hypertension 183 (82.1) 180 (79.6) 
Deep vein thrombosis 18 (8.1) 22 (9.7) 

Metabolism and nutrition disorders 140 (62.8) 131 (58.0) 
Diabetes mellitus 82 (36.8) 58 (25.7) 
Hyperlipidaemia 34 (15.2) 32 (14.2) 
Dyslipidaemia 24 (10.8) 40 (17.7) 
Hypercholesterolaemia 24 (10.8) 32 (14.2) 

Nervous system disorders 96 (43.0) 105 (46.5) 
Cerebrovascular accident 46 (20.6) 48 (21.2) 
Transient ischemic attack 21 (9.4) 22 (9.7) 

Respiratory, thoracic and mediastinal disorders 61 (27.4) 54 (23.9) 
Chronic obstructive pulmonary disease 19 (8.5) 17 (7.5) 

Pulmonary embolism 17 (7.6) 20 (8.8) 
Renal and urinary disorders 58 (26.0) 38 (16.8) 

Chronic kidney disease 34 (15.2) 27 (11.9) 
Endocrine disorders 48 (21.5) 52 (23.0) 

Hypothyroidism 33 (14.8) 40 (17.7) 
Blood and lymphatic system disorders 20 (9.0) 23 (10.2) 

Anaemia 10 (4.5) 12 (5.3) 
 

6.3 ANNEXA-I Efficacy Results  
6.3.1 Primary Endpoint  

6.3.1.1 Proportion of Patients with Effective Hemostasis 12 Hours Post-Randomization 
as Determined by the Blinded EAC  

Compared to usual care, treatment with andexanet had a statistically significant and 
clinically relevant benefit in achieving effective hemostasis 12 hours post-randomization 
in acute ICrH in patients receiving a direct oral FXa inhibitor (Figure 18). The adjusted 
absolute treatment difference was 13.4% (95% CI: 4.6%, 22.2).  
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Figure 18: ANNEXA-I Primary Efficacy Results: Hemostatic Efficacy (ITT Set, 
Primary Efficacy Population)  

 
CI: confidence interval; ITT: intent to treat.  
Note: The p-value, proportion difference and 95% CI are from Cochran-Mantel Haenszel test stratified by time from 
symptom onset to baseline imaging scan (< 180 minutes vs ≥ 180 minutes). 

 

6.3.1.2 Components of Hemostatic Efficacy  

Numerical improvements in the andexanet group compared to the usual care group 
were observed for each of the 3 components assessed in the primary endpoint (Figure 
19). Note, the 3 components are not mutually exclusive and therefore cannot simply be 
added up to reach the primary endpoint.  
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Figure 19: ANNEXA-I Primary Efficacy Results by Component (ITT Set, Primary 
Efficacy Population)  

 
CI: confidence interval; ITT: intent to treat; NIHSS: National Institutes of Health Stroke Scale.  
Note: The p-values, proportion differences and 95% CIs are from Cochran-Mantel Haenszel test stratified by time 
from symptom onset to baseline imaging scan (< 180 minutes vs ≥ 180 minutes). 

 

6.3.1.3 Subgroup Analyses  

The treatment effect was generally consistent across pre-defined subgroups based on 
demographic and important baseline characteristics, supporting the primary endpoint 
results (Figure 20).  
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Figure 20: ANNEXA-I Primary Endpoint Key Prespecified Subgroup Analyses 
(ITT Set, Primary Efficacy Population)  

 
CI: confidence interval; FXa: activated factor X; ICH: intracerebral hemorrhage.  

 

An additional analysis comparing patients eligible for the high and low dose of 
andexanet favored andexanet for both doses. Doses were determined by the treatment 
algorithm and are thus non-randomized groups with different baseline characteristics. 
(Figure 21).  

Figure 21: ANNEXA-I Primary Endpoint Subgroup Analyses by Dose Eligibility 
(ITT Set, Primary Efficacy Population)  

 
CI: confidence interval. 
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6.3.2 Secondary Endpoint  
6.3.2.1 Change in Anti-FXa Activity from Baseline to Nadir at 2 Hours 

Post-Randomization  

Andexanet was superior to usual care in reducing anti-FXa activity from baseline to 
nadir during the first 2 hours post-randomization in acute ICrH in patients receiving a 
direct oral FXa inhibitor (-94.4% median reduction in the andexanet group, -27.5% 
median reduction in the usual care group, p < 0.0001). Percent change in anti-FXa 
activity from Baseline through 2 hours post-randomization is presented in Figure 22. 

The reduction in the andexanet group corresponds to actual values of anti-FXa activity 
which are well below 30 ng/mL, while in the usual care group patients could be 
considered still anticoagulated by their anti-FXa inhibitor at an anti-FXa activity >100 
ng/mL (see Figure 5) 

Figure 22: Percent Change from Baseline in Anti-FXa Activity by Treatment in 
Patients Overall (ITT Set, Primary Efficacy Population)  

 
FXa: activated factor X; ITT: intent to treat.  

 

6.3.3 Additional Endpoints  

6.3.3.1 Relationship Between Effective Hemostasis and Anti-FXa Activity  

6.3.3.1.1 Pre-Specified Analysis  
Overall, in the pre-specified analysis, there was a weak relationship between the 
hemostatic efficacy and percentage change in anti-FXa activity (OR: 0.9988, 95% CI 
[0.9952, 1.0024], area under the receiver operating characteristic curve: 0.56, 95% CI 
[0.51, 0.62]; Table 19). 
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Anti-FXa activity is an established biomarker for anticoagulation status in patients 
treated with an FXa inhibitor since it reflects exposure and was studied in association 
with stopping life-threatening or uncontrolled bleeding in the ANNEXA-4 study (Milling et 
al 2023). The effective and consistent reduction and the low variability in response 
between patients in anti-FXa activity after treatment with andexanet, with most patients 
having reductions > 90%, makes it difficult to show a strong predictive value of reduction 
in anti-FXa activity on the primary endpoint based on this biomarker alone.  

Table 19: Relationship between Effective Hemostasis with Anti-FXa Activity 
(ITT Set, Primary Efficacy Population)  

Change from Baseline 
Odds ratio for anti-FXa activity  

(95% CI) 
AUC for anti-FXa activity  

(95% CI) 

Percent change from 
baseline in anti-FXa activity 

0.9988 
(0.9952, 1.0024) 

0.56 
(0.51, 0.62) 

Absolute change from 
baseline in anti-FXa activity 

0.9982 
(0.9942, 1.0021) 

0.49 
(0.43, 0.55) 

CI confidence interval; FXa: activated factor X; ITT: intent to treat.  

 

6.3.3.1.2 Post hoc Analysis Adjusting for Baseline Factors  
In the ANNEXA-I study, the assessment of hemostatic efficacy was based on 3 
components, including hematoma expansion. Several clinical predictors of hematoma 
expansion have been identified that a reversal agent is unable to change (Al-Shahi 
Salman et al 2018; Morotti et al 2023). These predictors include time from symptom 
onset to presentation, baseline hematoma volume, blood pressure, as well as time from 
the last dose of FXa inhibitor. Heterogeneity in these clinical predictors in the trial 
provides a limitation and confounding to the pre-specified univariate analysis between 
change in anti-FXa activity and hematoma expansion. 

A post hoc analysis of the association between reduction in anti-FXa activity and 
hemostatic efficacy was performed by adjusting for different clinical predictors available 
at baseline (Table 20). These results demonstrate that a longer time between symptom 
onset and treatment start, lower baseline diastolic blood pressure, lower baseline 
anti-FXa level, and a smaller baseline hematoma volume are associated with effective 
hemostasis at 12 hours. The importance of these clinical predictors is evident in 
achieving hemostatic efficacy and may, in part, explain the weak relationship between 
hemostatic efficacy and reduction in anti-FXa activity observed in ANNEXA-I. There was 
a clear association between reduction in anti-FXa activity and effective hemostasis after 
adjusting for those predictors (OR: 1.495, 95% CI: 1.100, 2.033 per 100 ng/ml 
reduction). 
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Table 20: Association between Effective Hemostasis and Reduction in 
Anti-FXa Activity, Baseline Anti-FXa Activity, Hematoma Volume, Diastolic Blood 
Pressure, and Time from Symptom Onset to Treatment (ITT Set, Extended 
Population)  

Variable Odds Ratio 95% CI 
Reduction in anti-FXa activity from baseline to 
nadir (per 100 ng/mL reduction) 1.495 (1.100, 2.033) 

Baseline anti-FXa activity (per 100 ng/mL) 0.575 (0.430, 0.768) 
Baseline hematoma (per 10 mL) 0.796 (0.720, 0.879) 
Baseline diastolic blood pressure (per 10 mmHg) 0.879 (0.791, 0.976) 
Time from symptom onset to treatment (per hour) 1.271 (1.132, 1.428) 
CI: confidence interval; FXa: activated factor X; ITT: intent to treat.  
Odds ratios, 95% CIs, and p-values are estimated from a logistic regression model with reduction in anti-FXa 
activity, baseline anti-FXa activity, hematoma volume, diastolic blood pressure, and time from symptom onset to 
treatment as covariates. 
 

 

6.3.4 Sensitivity Analyses – Participants Who Received Apixaban or Rivaroxaban  
To align with the indication for use in the US and at the request of FDA, sensitivity 
analyses of all prespecified analysis were performed to evaluate the benefit-risk of 
andexanet in the subset of patients receiving apixaban or rivaroxaban. The results for 
patients who received apixaban or rivaroxaban were observed to be consistent with 
those for the overall ANNEXA-I study population.  

6.3.4.1 Proportion of Patients with Effective Hemostasis 12 Hours Post-Randomization 
as Determined by the Blinded EAC – Participants Who Received Apixaban or 
Rivaroxaban  

A total of 65.7% of patients in the andexanet group compared to 53.0% of patients in 
the usual care group achieved the primary endpoint, resulting in an adjusted absolute 
treatment difference of 12.2% (p=0.0113; Figure 23). 
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Figure 23: ANNEXA-I Hemostatic Efficacy at 12 Hours in Patients Receiving 
Apixaban and Rivaroxaban (ITT Set, Primary Efficacy Population)  

 
CI: confidence interval; ITT: intent to treat.  
Note: The p-value, proportion difference and 95% CI are from Cochran-Mantel Haenszel test stratified by time from 
symptom onset to baseline imaging scan (< 180 minutes vs ≥ 180 minutes). 

 

6.3.4.2 Change in Anti-FXa Activity from Baseline to Nadir at 2 Hours 
Post-Randomization – Participants Who Received Apixaban or Rivaroxaban  

The median reduction in anti-FXa activity from baseline to nadir during the first 2 hours 
post-randomization in acute ICrH in patients receiving a direct oral FXa inhibitor was 
-95.0% in the andexanet group and -29.4% in the usual care group. Percent change in 
anti-FXa activity from baseline through 2 hours post-randomization for participants who 
received apixaban or rivaroxaban is shown in Figure 24. 
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Figure 24: Percent Change in Anti-FXa Activity from Baseline to 2 Hours 
Post-Randomization in Participants Who Received Apixaban or Rivaroxaban (ITT 
Set, Primary Efficacy Population)  

 
FXa: activated factor X; ITT: intent to treat.  

 

6.4 Efficacy Conclusions  
The efficacy results from ANNEXA-I provide clinical evidence of effective hemostasis 
with andexanet supporting an application for full approval. Treatment with andexanet 
resulted in a statistically significant and clinically relevant improvement in effective 
hemostasis at 12 hours compared to usual care. This benefit was consistently observed 
across sensitivity analyses and the exploratory patient subgroup analyses for the 
primary endpoint. 

When assessing each component of the primary endpoint, andexanet provided 
numerical improvements in all aspects of effective hemostasis, including hematoma 
expansion, neurologic function, and use of rescue therapy. In addition, andexanet 
resulted in a significant reduction in anti-FXa activity compared with usual care. 

Importantly, ANNEXA-I confirms the findings from the single-armed study ANNEXA-4 
and supports the benefit of andexanet in patients who experience life-threatening or 
uncontrolled bleeding in emergency situations. 
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7 ANNEXA-I CLINICAL SAFETY  

Summary 

• The overall safety profile of andexanet in the ANNEXA-I population was 
consistent with the known safety profile of andexanet and no new safety 
signals were identified. 

• The proportion of patients with TEAEs was balanced between treatment 
groups: 85.1% of patients in the andexanet group vs 82.6% in the usual care 
group. The most common TEAEs in the andexanet group were urinary tract 
infection, pneumonia, and hypokalemia. 

• The proportion of patients with TESAEs was higher in the andexanet group 
(45.8%) than in the usual care group (36.2%). 

• The 30-day overall mortality rate was 28.2% in the andexanet group and 
26.4% in the usual care group.  

• The frequency of patients with thrombotic events was higher in the andexanet 
group (10.3%) than in the usual care group (5.7%); however, the rate was 
consistent with the rate of thrombotic events seen in patients with acute major 
bleeding who participated in ANNEXA-4 (10.5%) and in line with the 
information provided in the current USPI. 

• In patients who received at least one dose of anticoagulant medication as a 
prophylactic measure, the rate of thrombotic events was low and similar 
between treatment groups (4.9% and 4.8%). 

 

7.1 Safety Population  
In the ANNEXA-I study, a total of 527 patients received study drug: 262 patients in the 
andexanet group and 265 patients in the usual care group. These 527 patients served 
as the primary safety population for evaluating andexanet. Three patients randomized to 
the andexanet group did not receive any treatment and were not included in the safety 
population.  

7.2 Treatment Exposure  
A total of 203 patients received the low dose of andexanet, and 59 received the high 
dose. The mean duration of the initial bolus was 15.2 minutes for the low dose and 
29.7 minutes for the high dose. The mean duration of the follow-up infusion was 
approximately 118 minutes, as expected per the prescribing information.  

Of the 265 patients in the usual care group, 230 patients were treated with PCC, 
2 patients received other treatments, and 33 patients received no hemostatic treatment 
(platelets and packed red blood cells were allowed).  
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7.3 Overview of Adverse Events  
Overall, the proportions of patients with AEs were balanced between treatment groups 
(Table 21). The proportion of patients with SAEs was higher in the andexanet group 
compared with the usual care group. Deaths due to AEs occurred in 64 patients (24.4%) 
in the andexanet group and 54 (20.4%) in the usual care group. Due to the study 
design, and as stated in the protocol, all deaths were not reported as an AE (disease 
progression was not reported as an AE; see Section 7.6). All-cause mortality through 30 
days was 28.2% in the andexanet group and 26.4% in the usual care group.  

The overall safety profile of andexanet compared to usual care was similar in the subset 
of patients receiving apixaban and rivaroxaban. Thus, to provide the most robust 
assessment of andexanet safety, the safety discussion will focus on the overall primary 
safety population. 

Table 21: Overview of Adverse Events (Safety Set)  

Patients, n (%) 

Primary Safety Population 

Apixaban and 
Rivaroxaban Safety 

Population 

Andexanet 
(N=262) 

Usual Care 
(N=265) 

Andexanet 
(N=239) 

Usual Care 
(N=232) 

TEAEs 223 (85.1) 219 (82.6) 205 (85.8) 190 (81.9) 
TESAE 120 (45.8) 96 (36.2) 111 (46.4) 86 (37.1) 
TEAE leading to withdrawal of study 
drug 0 0 0 0 

TEAE leading to interruption of study 
drug 1 (0.4) 0 1 (0.4) 0 

TEAE leading to death 64 (24.4) 54 (20.4) 59 (24.7)  49 (21.1)  
All-cause mortality through 30 days 74 (28.2) 70 (26.4) 67 (28.0) 61 (26.3) 
AE(s): adverse event(s); SAE(s): serious adverse event(s); TEAE(s): treatment-emergent adverse event(s); TESAE: 
treatment-emergent serious adverse event. 
Note: In accordance with the study protocol, hematoma expansion or intracerebral bleeding and associated 
neurological deterioration that occurred within the first 12 hours post-randomization were not regarded as an AE or 
SAE except when there was evidence suggesting a causal relationship between the drug and the event. Thus, 
death due to disease progression was not reported with an SAE or AE leading to death.  

 

7.4 Common Adverse Events  
Overall, the proportions of patients with AEs were balanced between treatment groups 
(Table 22). The most frequently reported preferred terms in both treatment groups were 
urinary tract infection, pneumonia, and hypokalemia. 

The frequency of ischemic stroke was higher in the andexanet group than in the usual 
care group; these events are further described in Section 7.7. 
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Table 22: Adverse Events with Incidence Rate ≥ 5% (Safety Set)  

Preferred Term, n (%) 

Andexanet 
 (N=262) 

Usual Care 
 (N=265) 

Any AE 223 (85.1) 219 (82.6) 
Urinary tract infection 55 (21.0) 45 (17.0) 
Pneumonia 42 (16.0) 40 (15.1) 
Hypokalaemia 40 (15.3) 28 (10.6) 
Constipation 39 (14.9) 25 (9.4) 
Pneumonia aspiration 33 (12.6) 23 (8.7) 
Pyrexia 24 (9.2) 22 (8.3) 
Headache 24 (9.2) 19 (7.2) 
Nausea 23 (8.8) 17 (6.4) 
Delirium 21 (8.0) 29 (10.9) 
Hypertension 18 (6.9) 19 (7.2) 
Ischemic stroke 15 (5.7) 2 (0.8) 
Insomnia 14 (5.3) 9 (3.4) 
Vomiting 9 (3.4) 14 (5.3) 

AE: adverse event.  

 

7.5 Serious Adverse Events  
The proportion of patients with reported SAEs was higher in the andexanet group than 
in the usual care group (Table 23). 

The most frequently reported SAEs were pneumonia, pneumonia aspiration, and 
ischemic stroke in the andexanet group and pneumonia, hemorrhage intracranial, and 
cerebral hemorrhage in the usual care group.  
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Table 23: Serious Adverse Events with Incidence Rate ≥ 1% (Safety Set)  

System Organ Class 
Preferred Term 

Andexanet  
(N=262)  

n (%) 

Usual Care 
 (N=265)  

n (%) 
Any TESAE 120 (45.8) 96 (36.2) 
Nervous system disorders 49 (18.7) 51 (19.2) 

Haemorrhage intracranial 8 (3.1) 11 (4.2) 
Cerebral haemorrhage 7 (2.7) 11 (4.2) 
Ischaemic stroke 13 (5.0) 2 (0.8) 
Hydrocephalus 7 (2.7) 4 (1.5) 
Neurological decompensation 2 (0.8) 7 (2.6) 
Cerebral haematoma 3 (1.1) 5 (1.9) 

Infections and infestations 43 (16.4) 28 (10.6) 
Pneumonia 14 (5.3) 16 (6.0) 
Pneumonia aspiration 14 (5.3) 7 (2.6) 
Sepsis 6 (2.3) 2 (0.8) 
Urinary tract infection 4 (1.5) 1 (0.4) 

Cardiac disorders 22 (8.4) 7 (2.6) 
Myocardial infarction 8 (3.1) 1 (0.4) 
Acute myocardial infarction 3 (1.1) 2 (0.8) 
Cardiac failure 3 (1.1) 0 

Respiratory, thoracic and mediastinal disorders 17 (6.5) 12 (4.5) 
Respiratory failure 4 (1.5) 4 (1.5) 
Acute respiratory failure 3 (1.1) 1 (0.4) 
Pulmonary embolism 2 (0.8) 7 (2.6) 

Renal and urinary disorders 6 (2.3) 1 (0.4) 
Acute kidney injury 3 (1.1) 0 

Psychiatric disorders 2 (0.8) 3 (1.1) 
Delirium 2 (0.8) 3 (1.1) 

TESAE: treatment-emergency serious adverse event 
 

 

7.6 Deaths  
Deaths were analyzed by overall mortality (patients who died before the Day 30 visit) 
and also as TEAEs leading to death. All deaths were adjudicated. 

7.6.1 Adjudication  

The independent EAC adjudicated all deaths. As stated in the EAC Charter, CV deaths 
included deaths resulting from acute MI, sudden cardiac death, deaths due to heart 
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failure/cardiogenic shock, death due to ischemic stroke, death due to CV procedure, 
pericardial tamponade, abdominal aortic aneurysm ruptures, death due to intracranial 
bleeding and death due to other CV events. Unwitnessed deaths, deaths of unknown 
cause, and uncertain deaths were considered CV deaths.  

Deaths due to intracranial bleeding included all deaths attributable to the direct 
consequences of bleeding (eg, mass effect/herniation, cerebral edema, neural 
injury/ischemia/infarction) or a complication of bleeding or its treatment (eg, 
perioperative injury, nosocomial pneumonia secondary to intubation, multi-organ failure) 
The default was to consider deaths in hospital as due to the presenting hemorrhage, 
unless there is a clear other intervening event such as a stroke or MI. Because of this, 
there were a number of CV deaths adjudicated as CV-related but not reported in 
cardiovascular System Organ Class. 

7.6.2 AEs Leading to Death  
AE leading to death were reported for 24.4% of patients in the andexanet group and 
20.4% in the usual care group (Table 24). At the preferred term level, no marked 
differences were observed between the treatment groups, as there were small numbers 
of patients reported for each preferred term.  
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Table 24: Treatment-Emergent Adverse Events Leading to Death, Frequency 
≥ 2 Patients in Either Treatment Group (Safety Set)  

System Organ Class  
Preferred Term 

Andexanet 
 (N=262) 

n (%) 

Usual Care  
(N=265) 

n (%) 
Any TEAE leading to death 64 (24.4) 54 (20.4) 
Nervous system disorders 24 (9.2) 26 (9.8) 

Cerebral haemorrhage 6 (2.3) 9 (3.4) 
Haemorrhage intracranial 5 (1.9) 4 (1.5) 
Ischaemic stroke 3 (1.1) 0 
Cerebral haematoma 2 (0.8) 2 (0.8) 
Hydrocephalus 2 (0.8) 1 (0.4) 
Neurological decompensation 1 (0.4) 2 (0.8) 
Cerebral infarction 0 2 (0.8) 
Haemorrhagic stroke 0 2 (0.8) 

Infections and infestations 18 (6.9) 15 (5.7) 
Pneumonia 7 (2.7) 6 (2.3) 
Pneumonia aspiration 7 (2.7) 5 (1.9) 
Sepsis 3 (1.1) 1 (0.4) 

Respiratory, thoracic and mediastinal disorders 11 (4.2) 5 (1.9) 
Respiratory failure 4 (1.5) 4 (1.5) 
Respiratory distress 2 (0.8) 0 

Cardiac disorders 8 (3.1) 2 (0.8) 
Cardiac failure 3 (1.1) 0 

Injury, poisoning and procedural complications 0 2 (0.8) 
Brain herniation 0 2 (0.8) 

AE: adverse event; SAE: serious adverse event; TEAE: treatment-emergent adverse event. 
Note: In accordance with the study protocol, hematoma expansion or intracerebral bleeding and associated 
neurological deterioration that occurred within the first 12 hours post-randomization were not regarded as an AE 
or SAE except when there was evidence suggesting a causal relationship between the drug and the event. Thus, 
death due to disease progression was not reported with an SAE or AE leading to death.  

 

7.6.3 All-Cause Mortality Within 30 Days of Randomization  
Overall mortality within 30 days of randomization was 28.2% in the andexanet group 
(74 patients) and 26.4% in the usual care group (70 patients). The number of overall 
deaths in the study is greater than the number of patients who had TEAEs leading to 
death because the cause of death was not reported as a TEAE for disease progression. 
In accordance with the protocol, hematoma expansion or intracerebral bleeding and 
associated neurological deterioration that occurred within 12 hours post-randomization 
was not to be regarded as an AE or SAE except where there was evidence to suggest a 



AstraZeneca  

 Andexanet alfa  
Cellular, Tissue, and Gene Therapies 

Advisory Committee 
 

Available for Public Disclosure Page 73 of 95 
 

causal relationship with study drug. Progression of disease was less common in the 
andexanet group than in the usual care group (10 vs 16). 

Of the patients who died before the Day 30 visit, the cause of death was adjudicated to 
be CV-related for all 74 patients who died in the andexanet group, and for all except one 
of the 70 patients who died in the usual care group (Table 25). Additionally, all of the 
in-hospital deaths in both treatment groups were adjudicated to be CV-related, except 
for one patient (0.4%) in the usual care group (preferred term of septic shock). 
Bleeding-related death within 72 hours post-randomization (not associated with a 
thrombotic event) occurred in 14 patients (5.3%) in the andexanet group and 19 (7.2%) 
in the usual care group. 

Table 25: Summary of Deaths by Cause Based on Adjudication (Safety Set)  

Reason for Death, n (%) 
Andexanet 

 (N=262) 
Usual Care  

(N=265) 
All deaths 74 (28.2) 70 (26.4) 

Cardiovascular* 74 (28.2) 69 (26.0) 
Non-cardiovascular 0 1 (0.4) 

In-hospital deaths 61 (23.3) 57 (21.5) 
Cardiovascular* 61 (23.3) 56 (21.1) 
Non-cardiovascular 0 1 (0.4) 

Bleeding-related deaths** 14 (5.3) 19 (7.2) 
Cardiovascular* 14 (5.3) 18 (6.8) 
Non-cardiovascular 0 1 (0.4) 

CV: cardiovascular; EAC: Endpoint Adjudication Committee; ICrH: intracranial hemorrhage.  
Deaths that occurred as a consequence of ICrH are classed as CV death according to the EAC Charter;  
* All intrahospital deaths following the presenting ICrH with no other apparent cause were adjudicated as CV. 
**Bleeding-related death is defined as any death within 72 hours from randomization and not associated with the 
occurrence of an identified thrombotic event.  

 

A similar pattern for the probability of death over time was observed between both 
treatment groups with the Kaplan-Meier curves crossing at several timepoints (Figure 
25). 
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Figure 25: Kaplan-Meier Plot of All-Cause Mortality (Safety Set)  

 
CI: confidence; HR: hazard ratio; KM: Kaplan-Meier. 

 

The treatment difference between andexanet and usual care on 30-day mortality 
fluctuated during the ANNEXA-I study, from first randomized patient to data lock. Based 
on the patients included in the interim analysis (Primary Efficacy Population) there was 
a small numerical difference in favor of andexanet; however, based on the Safety 
Population, there was a small numerical difference in favor of usual care (Figure 26).  
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 Figure 26: Mortality by Increasing Sample Size (Safety Set)  

 
CI: confidence interval.  
Additional events per 100 patients and 95% CIs are from Cochran-Mantel Haenszel tests stratified by time from 
symptom onset to baseline imaging scan (< 180 minutes vs ≥ 180 minutes).  

 

Exploratory subgroup analyses showed a numerical difference in mortality rates 
between patients who received high- and low-dose andexanet (Table 26). Further 
analysis of baseline characteristics revealed imbalances in patient characteristics 
among these non-randomized subgroups that may have contributed to the observed 
difference in mortality rates. Since andexanet dosing was based on the USPI, and not 
randomized, some differences in characteristics can be expected. Moreover, in the high 
dose andexanet group, there was a higher proportion of patients with a history of 
cardiac failure and a greater mean hematoma volume compared with the low dose 
andexanet group. Similar differences were not observed in corresponding patients in the 
usual care group. These differences are notable given that hematoma volume has been 
described as a strong predictor for both short- and long-term mortality in patients with 
intracerebral hemorrhage (LoPresti et al 2014) and heart failure has been associated 
with increased mortality rates (Javalkar et al 2020). In patients with cerebral 
hemorrhage and heart failure, 30-day mortality rates of 10%, 1-year mortality of 20% to 
30%, and 5-year mortality of 45% to 60% were reported (Javalkar et al 2020). Taken 
together, the imbalances in baseline characteristics, including history of cardiac failure 
and higher hematoma volume, in ANNEXA-I likely contribute to the numerically higher 
incidence of death observed in the high dose andexanet group. 
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Table 26: Mortality Rate by Dose Eligibility and Baseline Characteristics 
(Safety Set)  

Baseline Characteristic, n (%) 

Andexanet Usual Care 

Low Dose 
N=202 

High Dose 
N=60 

Low Dose 
Eligible 
N=201 

High Dose 
Eligible 

N=64 
30-day mortality, n/N (%) 50 (24.8) 24 (40.0) 52 (25.9) 18 (28.1) 

Hematoma volume (mL), mean 17.2 22.1 17.4 18.0 
History of stroke or MI 59 (29.2) 19 (31.7) 60 (29.9) 20 (31.3) 
History of cardiac failure 29 (14.4) 17 (28.3) 44 (21.9) 17 (26.6) 

Hematoma volume (mL), mean 18.7 33.4 18.8 13.6 
MI: myocardial infarction. 
Note: Dose eligibility was determined prior to randomization for all patients. 
 

 

7.7 Adverse Event of Special Interest: Thrombotic Events  
7.7.1 Overview of Thrombotic Events  

Anticoagulants are used to manage thrombotic conditions such as venous 
thromboembolism, and other conditions with a thrombotic risk such as atrial fibrillation. 
Given this, and the fact that bleeding itself may provoke thrombosis, occurrence of 
thrombotic events is not unexpected in this patient population as the reversal of 
anticoagulant exposes the patients to their baseline thrombotic risk.   

In ANNEXA-I, the baseline median CHA2DS2-VASc score, which measures stroke, was 
4 out of 9 in both groups. 

In ANNEXA-I, the proportion of patients with a thrombotic event confirmed by 
adjudication through 30 days post-randomization was higher in the andexanet group 
than in the usual care group (Table 27). However, the observed rate in patients treated 
with andexanet was similar to the frequency observed in patients with adjudicated acute 
major bleeding in ANNEXA-4 (10.3% vs 10.5%, (Milling et al 2023)) and concordant 
with rates reported in clinical studies of bleeding occurring during treatment with FXa 
inhibitors (Chaudhary et al 2022). 

Six patients (2.3%) in the andexanet group and 2 patients (0.8%) in the usual care 
group had an adjudicated thrombotic event leading to death (Table 28). For the 
andexanet group, this is 22% of the patients who experienced an adjudicated 
thrombotic event (6 out of 27 patients), which is similar to findings in ANNEXA-4.  

Several observations can be made when looking at these andexanet-treated patient 
cases on an individual basis, focusing on the nature of the thrombotic event first and 
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then looking at the circumstances surrounding the fatality attributed to the thrombotic 
event. 

By and large, these patients were elderly, fragile, suffered multiple comorbidities (with a 
high burden of thrombotic risk), and had protracted and complicated clinical stays in 
hospital with other important clinical conditions arising from the initial incident of 
intracranial bleeding. All patients but one experienced poor/none adjudicated 
hemostatic efficacy, which is an important prognostic indicator for mortality in these 
highly vulnerable patients. 

All but one patient with these thrombotic events leading to death had a time to 
thrombotic event well outside the window of andexanet alfa activity (considering known 
PK/PD data) and similarly in all but one patient the Investigator had determined that the 
thrombotic event leading to the fatality was not related to andexanet treatment.  

A single case of fatal thrombotic event emerged early on with a fatality on Study Day 2. 
This was a critically ill, frail patient with severe traumatic injuries who differs from other 
fatalities. As such the sequelae of a thrombotic event is not unexpected given their 
strong propensity for myocardial infarction. 

Finally, it is of interest to note that of the 2 cases of fatal thrombotic event observed in 
the usual care group, one of the patients received no active treatment to reverse 
anticoagulation, highlighting the importance of potential other confounding factors 
involved in causing these events. 

Table 27: Overview of Adjudicated Thrombotic Events (Safety Set)  

Adjudication Category, n (%) 
Andexanet  

(N=262) 
Usual Care  

(N=265) 
Any Adjudicated Thrombotic Event 27 (10.3) 15 (5.7) 

Ischemic stroke 17 (6.5) 4 (1.5) 
Myocardial infarction 11 (4.2) 4 (1.5) 
Pulmonary embolism 1 (0.4) 6 (2.3) 
Arterial systemic embolism 3 (1.1) 2 (0.8) 
Deep vein thrombosis 1 (0.4) 2 (0.8) 
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Table 28: Adjudicated Thrombotic Events Leading to Death (Safety Set)  

Preferred Term, n (%) 
Andexanet  

(N=262) 
Usual Care  

(N=265) 
Thrombotic event leading to death 6 (2.3) 2 (0.8) 

Myocardial infarction* 1 (0.4) 0 
Ischemic stroke 3 (1.1) 0 
Cerebral infarction 0 2 (0.8) 
Cerebral ischemia 1 (0.4) 0 
Peripheral ischemia 1 (0.4) 0 

*Patient experienced a multi-trauma event and died on Day 2. 
 

 

7.7.2 Time to Onset  
The median time to onset of the first thrombotic event was 3 days in the andexanet 
group and 14 days in the usual care group (Table 29; see also Figure 28). During the 
first 3 days, 14 out of 27 patients in the andexanet group with thrombotic events had 
their first event, compared to 1 out of 15 patients in the usual care group. None of these 
patients had received any dose of anticoagulant prior to the thrombotic event, which as 
described in the subsequent section, is an important factor in reducing the risk of 
thrombotic events.  

Table 29: Time of Onset of First Thrombotic Event (Safety Set)  

Time to Onset, days 
Andexanet 

 (N=262) 
Usual care 

 (N=265) 
Patients with thrombotic event 27 15 

Mean (SD) 7.81 (8.09) 14.27 (6.58) 

Median (min, max) 3.00 (1.0, 24.0) 14.00 (2.0, 24.0) 

≤ 3 days 14 (5.3) 1 (0.4) 

4–10 days 5 (1.9) 4 (1.5) 

> 10 days 8 (3.1) 10 (3.8) 
SD: standard deviation.  

 

7.7.3 Restarting Anticoagulant Therapy  
Analyses were performed to evaluate whether the thrombotic event rate was reduced 
following re-anticoagulation. Overall, 183 patients in the andexanet group and 187 
patients in the usual care group received at least one dose of any anticoagulant as a 
prophylactic measure (Figure 27). In this population, a similar rate of thrombotic events 
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was observed in the andexanet and usual care group (4.9% and 4.8%, respectively), 
which were also consistent with the rate observed in ANNEXA-4 (4.9%).  

In the patients in the andexanet group who did not receive any anticoagulation as a 
prophylactic measure, 18 patients (22.8%) had a thrombotic event, compared with 6 
patients (7.7%) in the usual care group. These data underscore the importance of 
restarting anticoagulation as soon as medically appropriate, in line with the approved 
prescribing information. 

Figure 27: Thrombotic Events in Patients with/without Re-Anticoagulation in the 
Follow-up Period (Safety Set)  

 
TE: thrombotic event. 
 

 

The swim-lane plot displayed in Figure 28 shows the timing of and type of anticoagulant 
received by each patient in the context of the timing of arterial or venous thrombotic 
event. Treatment guidance on whether and when to start re-anticoagulation is varied, 
particularly depending on the location of the bleeding. The American Heart Association 
recommends to re-anticoagulate, using a venous thromboembolism prophylaxis dosing 
24–48 hours from the index event. However, there is no guidance that definitively 
recommends the early restart of oral anticoagulation soon after a hemorrhage, 
especially regarding ICrH. Guidance often emphasizes an individualized, 
multidisciplinary team approach in re-anticoagulation decisions and often recommends 
resumption of anticoagulation weeks or months after the index event. This is illustrated 
by the American Heart Association guidelines where the recommendation is 7 to 8 
weeks in patients with atrial fibrillation, but again only after weighing specific patient 
characteristics to optimize the balance of risks and benefits. 
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Figure 28: Re-Anticoagulation Swim Lane Plot for Patients Experiencing a 
Thrombotic Event (Safety Set)  

 
Blue shading indicates patients in the andexanet group; grey shading indicates patients in the usual care group.  

 

7.7.4 Subgroup Analyses of Adjudicated Thrombotic Events  

The difference in the rate of adjudicated thrombotic events between treatment groups 
across pre-defined patient subgroups was generally consistent with the overall study 
population (Figure 29). Numerical differences were observed in some subgroups, but 
the data should be interpreted with caution since the numbers of patients and events in 
the subgroups were small. 
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Figure 29: Forest Plot of Difference in Proportion of Patients with Adjudicated 
Thrombotic Events (Safety Set)  

 
CI: confidence interval; FXa: activated factor X; ICH: intracerebral hemorrhage. 
  

 

Post hoc analyses of adjudicated thrombotic events were also performed for a subgroup 
based on patients with a medical history of cardiac failure and a subgroup based on 
patients with a medical history of stroke or MI (Table 30). The thrombotic event rate was 
numerically higher in the andexanet group compared with the usual care group across 
both of these subgroups, in line with the results for the overall study population. 
However, within the andexanet group, the observed thrombotic event rates were 
numerically higher in the subgroup of patients with medical history of stroke or MI, and 
the subgroup with a medical history of cardiac failure, compared with patients who did 
not have a history of these underlying diseases. Importantly, these post hoc analyses 
based on medical histories of cardiac failure, MI or stroke did not reveal an interaction 
between treatment and these subgroups. The USPI has been updated to reflect these 
findings in the sBLA.   
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Table 30: Difference in Proportion of Patients with Adjudicated Thrombotic 
Events up to Day 30, Post Hoc Analysis Based on Medical History (Safety Set)  

Medical History 
Andexanet 

% (n/N) 
Usual Care 

% (n/N) 
Difference 
(95% CI) 

Cardiac Failure    
Yes 17.4 (8/46) 3.3 (2/61) 14.1 (2.2, 26.0) 
No 8.8 (19/216) 6.4 (13/204) 2.4 (-2.6, 7.5) 

Stroke or myocardial 
infarction 

   

Yes 12.8 (10/78) 2.5 (2/80) 10.5 (2.1, 18.9) 
No 9.2 (17/184) 7.0 (13/185) 2.2 (-3.4, 7.8) 

CI: confidence interval.  

 

7.8 Immunogenicity  
Immunogenicity of andexanet was evaluated as a safety endpoint at baseline, at the 
Day 30 visit and in case of anti-andexanet antibody presence, at approximately the Day 
120 visit. No antibodies (neutralizing or non-neutralizing) against FX or FXa have been 
identified in ANNEXA-I. The objective was also to evaluate any neutralizing potential in 
samples confirmed positive for anti-andexanet antibodies.  

The immunogenicity results of ANNEXA-I were consistent with ANNEXA-4. Very few 
patients tested positive for anti-andexanet antibodies in ANNEXA-I up to Day 30 (Table 
31) and titers were low, indicating a low risk of immunologic response in the andexanet 
group.  

Table 31: ANNEXA-I Immunogenicity Results  

 

Andexanet Usual Care 

Baseline Day 30 Baseline Day 30 
Positive for 
anti-andexanet 
antibodies, n 

1a 2b 2 3c 

a. Patient in the low dose group. No anti-andexanet antibodies detected at Day 30.  
b. One patient in the low dose group and one patient in the high dose group. Both patients had no anti-andexanet 
antibodies detected at baseline. 
c. One patient tested positive for anti-andexanet at Day 30 but not at baseline. 
 

 

Given the semi-quantitative nature of the anti-andexanet antibody assay and its high 
sensitivity, the small number of positive anti-andexanet antibody values detected in both 
treatment groups likely reflects background noise as opposed to real signal in the data. 
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This is supported by the fact that antibodies were detected in some patients before 
study treatment was administered.  

Currently there is no assay available for evaluating the neutralizing potential of 
anti-andexanet antibodies in patient samples. The commercial anti-human FX antibody 
lot, previously used as a positive control in this assay, has been used and is no longer 
commercially available. The Sponsor tried to identify a new commercial anti-human FX 
antibody lot suitable to act as a positive control. The performance and functionality of 
the antibody lots investigated do not show similar andexanet neutralizing activity and a 
high variability between antibody lots has been observed. This could be due to the high 
similarity in the structural elements between andexanet and FX. As a result, the assay 
activities have been put on hold while evaluating alternative options, including animal 
immunization and multiple rounds of B-cell cloning to potentially obtain a mix of 
appropriate positive monoclonal antibody binders that could interfere with the activity of 
andexanet and thus act as a positive control. The outcome of this work is not expected 
until 2025.  

Based on the production method, posology, and PK, andexanet is considered to have a 
low risk for immunogenicity. Andexanet is produced in Chinese Hamster Ovary cells 
and is of human origin. The product is given as a single IV administration for an acute 
event (bolus dose followed immediately by a continuous infusion). In contrast to many 
other therapeutic proteins, andexanet has a very short elimination half-life, 
approximately 5 to 7 hours.  

7.9 Post-Marketing Safety  
From launch to 31 July 2024 the cumulative global post-marketing patient exposure to 
andexanet is estimated to be 64,370 patients which includes 34,551 patients in the US. 
No new safety signal has been identified. The post-marketing data affirms the current 
benefit risk assessment for andexanet. 

7.10 Safety Conclusions  
Safety data from ANNEXA-I supports an acceptable safety profile of andexanet in 
patients with acute ICrH. Most patients experienced a TEAE, and rates were similar 
between groups (andexanet: 85.1% vs usual care: 82.6%). In the andexanet group, the 
most common TEAEs were urinary tract infection, pneumonia, and hypokalemia. The 
safety profile was largely driven by AEs consistent with the mechanism of action of 
andexanet including a higher rate of thrombotic events compared to usual care (10.3% 
vs 5.7%). Thrombotic events are a known risk associated with andexanet as outlined in 
the boxed warning in the current USPI. Importantly, in patients who received  an 
anticoagulant within 30 days after the index bleed showed a rate of thrombotic events 
that was similar between andexanet and usual care group (4.9% vs 4.8%), supporting 
language used in the approved prescribing information emphasizing the importance of 
restarting anticoagulation treatment as soon as medically appropriate, after andexanet 
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treatment. All-cause mortality through 30-days was 28.2% in the andexanet group and 
26.4% in the usual care group.  

The overall safety profile of andexanet in the ANNEXA-I population was consistent with 
the established safety profile from ANNEXA-4. There were no safety signals supporting 
an acceptable safety profile of andexanet in patients in the setting of uncontrolled and 
life-threatening bleeding events, including acute ICrH.  
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8 ANDEXANET REAL-WORLD DATA  

ANNEXA-I is the first and largest randomized controlled study of andexanet. Therefore, 
it is valuable to contextualize the ANNEXA-I findings with real-world data and a recent 
meta-analysis. These RWE data complement the data from ANNEXA-I to help assess 
how andexanet can be used in real life by patients and clinicians. Individual studies 
have been identified through systematic literature review, and 2 key studies are 
summarized below. The real-world data highlighted in Section 8.1 and 8.2 are both 
conducted in the US and considered to have low-to moderate bias according to White et 
al (2024). The study by Dobesh et al, described in Section 8.1, is the largest study from 
the US in this patient population, including electronic health records from > 350 
hospitals, and > 4,000 patients. The study by Sutton et al, described in Section 8.2, is 
an analysis of claims available from the US Veterans Affairs medical centers (a national 
integrated health system with high quality data), which allows an opportunity to follow 
patients during and beyond hospitalization. There are more studies conducted 
worldwide, and in the US, of which some are indirect comparisons to ANNEXA-4 with 
synthetic control arms. These are best summarized by the recent meta-analysis by 
White et al (2024), presented in Section 8.3. 

8.1 US Multicenter Study: Andexanet vs 4F-PCC (Dobesh et al 2023)  
This multicenter, observational cohort study compared andexanet to 4F-PCC across 
different types of acute major bleeds that occurred in patients while on apixaban or 
rivaroxaban. The analysis included 4,395 patients (of which 2,567 had GI bleeds and 
1,328 had intracerebral hemorrhage). It was demonstrated that in-hospital mortality was 
significantly lower among patients treated with andexanet compared with patients 
treated with 4F-PCCs (6.0% vs 10.6%, adjusted OR: 0.50, p < 0.01) (Dobesh et al 
2023). Risk reductions for in-hospital mortality were consistent for both intracerebral 
hemorrhage (12.6% vs 23.3%, adjusted OR: 0.55, p < 0.01) and GI bleeds (2.5% vs 
4.3%, adjusted OR: 0.49, p < 0.01) (Table 32).  

  



AstraZeneca  

 Andexanet alfa  
Cellular, Tissue, and Gene Therapies 

Advisory Committee 
 

Available for Public Disclosure Page 86 of 95 
 

Table 32: In-Hospital Mortality Andexanet vs 4F-PCC  

 

Andexanet 4F-PCC   

n % n % Odds Ratio 
(95% CI) p-value 

Overall 2122 6.0 2273 10.6 0.50  
(0.39, 0.65) < 0.01 

ICrH 666 12.6 662 23.3 0.55  
(0.39, 0.76) < 0.01 

GI bleed 1206 2.5 1361 4.3 0.49  
(0.29, 0.81) < 0.01 

4F-PCC: Four-factor prothrombin complex concentrate; CI: confidence interval; GI: gastrointestinal; ICrH: 
intracranial hemorrhage; OR: odds ratio. 
Source: (Dobesh et al 2023) 

 

8.2 Cohort Study Using Data from the US Department of Veterans Affairs – 
Andexanet versus 4F-PCC (Sutton et al 2023)  

Based on another retrospective analysis of electronic medical records and a propensity 
score matched analysis including 255 US patients with a major bleed associated with an 
FXa inhibitor, it was reported that adjusted in-hospital mortality was significantly lower 
when andexanet was administered (10.6%, n=85) compared to when 4F-PCC was 
administered (25.3%, n=170) (adjusted hazard ratio [HR] 0.31, 95% CI [0.14, 0.71], 
p=0.01) (Sutton et al 2023). Unlike the data set in 8.1, this much smaller dataset 
allowed for analysis of 30-day mortality, and similar results were observed: 20.0% in 
patients treated with andexanet and 32.4% in patients treated with 4F-PCC (adjusted 
HR 0.54, 95% CI [0.30, 0.98], p=0.039). 

8.3 Meta-Analysis Andexanet vs PCC (White et al 2024)  
White et al (2024) performed a recent meta-analysis to provide a pooled estimate for 
the effect of andexanet versus PCC products on hemostatic efficacy, in-hospital 
mortality, 30-day mortality, and thrombotic events. In this meta-analysis a bias 
assessment was performed of all studies. Low–moderate risk of bias studies were 
analyzed separately, as well as combined with high risk of bias studies (White et al 
2024).  

Studies with low–moderate risk of bias suggested improvements in hemostatic efficacy 
(OR: 2.72 [95% CI: 1.15–6.44]), lower in-hospital mortality (OR: 0.48 [95% CI: 0.38–
0.61]), and reduced 30-day mortality (OR: 0.49 [95% CI: 0.30–0.80]) when andexanet 
was used versus PCC products.  
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8.4 Conclusions  
Considering the totality of RWE, there is a consistent signal that andexanet reduces 
hematoma expansion and increases thrombotic events in patients with FXa 
inhibitor-related major bleeds compared with usual care therapies. In addition, mortality 
benefits have been observed both in hospital and at 30 days while a mortality benefit for 
andexanet is not observed in ANNEXA-I. The patients in the RWE studies were treated 
earlier as they did not have to be randomized (approximately 1.5 hours between scan 
and treatment for study procedures [Table 14]). In addition, a larger proportion of ICrH 
patients in the real-world studies had traumatic etiology.  

 
 



AstraZeneca  

 Andexanet alfa  
Cellular, Tissue, and Gene Therapies 

Advisory Committee 
 

Available for Public Disclosure Page 88 of 95 
 

9 BENEFIT-RISK CONCLUSIONS  

The use of FXa inhibitors has become a standard of care in anticoagulation therapy, 
significantly reducing thrombotic risk for patients with conditions like venous 
thromboembolism and atrial fibrillation. However, this has led to an increase in FXa 
inhibitor-related hospital admissions due to uncontrolled, life-threatening bleeding 
events. In these critical situations, where every second counts, rapid and effective 
interventions are essential to manage the patients’ immediate risk of death. 

Andexanet was specifically developed to rapidly reverse the effects of FXa inhibitors, 
addressing a critical medical need for physicians who rely on fast-acting, targeted 
therapies to stop life-threatening bleeding events. Clinical evidence shows that 
andexanet quickly and effectively reverses FXa inhibition by more than 92% within 2 
minutes following bolus administration, in patients with uncontrolled or life-threatening 
bleeding. This rapid onset of anti-FXa activity resulted in statistically significant and 
clinically meaningful hemostatic efficacy when compared to usual care in ANNEXA-I 
(Treatment difference [95% CI]: -13.4% [4.6, 22.2], p=0.0032).  

However, andexanet is just one component of the bundle of care emergency physicians 
employ to save lives. In acute settings, managing FXa inhibitor-related bleeding 
requires a multi-faceted approach, integrating treatments like blood pressure control, 
surgical intervention and reversal of anticoagulant effects. Andexanet offers a specific 
and essential tool for reversing FXa inhibitors that is delivered alongside other 
interventions designed to stop the bleed and support patient survival.  

Andexanet is associated with an increased risk of thrombotic events as outlined in a 
boxed warning in the current USPI. In ANNEXA-I, 10.3% of andexanet-treated patients 
compared to 5.7% of patients randomized to usual care had a thrombotic event 
confirmed by adjudication through 30 days post-randomization.  

By rapidly reversing FXa inhibition, andexanet re-exposes patients to their underlying 
thrombotic risk, the very reason they were prescribed the FXa inhibitor. These risks are 
further heightened by the bleeding event itself, complications of the bleeding and 
subsequent hospitalization. The impact of the underlying thrombotic risk is illustrated by 
the numerical increase of thrombotic events in patients with a history of MI, stroke and 
cardiac failure in ANNEXA-I and as such an update to the USPI will be proposed to 
inform physicians. Emergency and critical care teams are fully equipped to manage 
these complications, ensuring that appropriate measures enforcing rapid detection, 
assessment and treatment are in place should a thrombotic event occur. 

In emergency settings, patients on FXa inhibitors with life-threatening, uncontrolled 
bleeding require immediate intervention to stop the bleed, and physicians must utilize a 
rapid bundle of care to save the patient’s life. 
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Once the bleed has been controlled, the medical team’s focus shifts to reduce the risk 
of complications. A key aspect is reinitiation of anticoagulation therapy when the patient 
is stable, in-line with guideline recommendations, and as part of a holistic approach to 
the patient. Initiation of anticoagulation as soon as medically appropriate is 
recommended in the USPI. Data from ANNEXA-I demonstrate a similar thrombotic 
event rate in both treatment groups in the subset of patients who received at least one 
dose of anticoagulation within 30 days (4.9% vs 4.8% in patients randomized to receive 
andexanet and usual care, respectively). A similar finding was observed in ANNEXA-4 
where the thrombotic event rate in patients that received at least one dose of 
re-anticoagulation was 4.9%. 

In summary, andexanet is a vital tool used by emergency physicians to rapidly reverse 
FXa inhibitors and manage uncontrolled, life-threatening bleeding events. While 
thrombotic events are a known risk, they are manageable within the comprehensive 
acute care setting, where critical care teams are fully equipped to address these 
complications, with re-initiation of anticoagulation therapy being recommended once the 
patient is stabilized to prevent future events.  

In the setting of an uncontrolled, life-threatening bleeding event caused by FXa 
inhibitors, the benefits and risks of andexanet should be assessed and weighed against 
the urgency of the intervention and imminent risk of mortality. When a life is at risk, 
rapid hemostasis is paramount. ANNEXA-I confirmed the findings from ANNEXA-4, 
demonstrating that andexanet provides the only targeted approach that effectively and 
rapidly reverses the anticoagulation effects of FXa inhibitors compared to usual care, 
addressing a critical medical need. Therefore, in the acute setting of uncontrolled, life-
threatening bleeding, ANNEXA-I supports a positive benefit-risk and conversion to full 
approval of the currently approved indication and posology of andexanet. 
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