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BACKGROUND AND PURPOSE: Andexanet alfa is a recombinant modified human FXa (factor Xa) developed to reverse FXa
inhibition from anticoagulants. Hemostatic efficacy and reversal of anti-FXa activity with andexanet were assessed in
patients from the ANNEXA-4 study (Andexanet Alfa, a Novel Antidote to the Anticoagulation Effects of FXa Inhibitors) with
intracranial hemorrhage (ICrH).

METHODS: ANNEXA-4 was a single-arm study evaluating andexanet in patients presenting with major bleeding <18
hours after taking an FXa inhibitor. Patients received a bolus plus 2-hour infusion of andexanet. Brain imaging in
patients with ICrH was performed at baseline and at 1 and 12 hours postandexanet infusion. Coprimary efficacy
outcomes were change in anti-FXa activity and hemostatic efficacy at 12 hours (excellent/good efficacy defined as
<3b5% increase in hemorrhage volume/thickness). Safety outcomes included occurrence of thrombotic events and
death at 30 days.

RESULTS: A total of 227 patients with ICrH were included in the safety population (51.6% male; mean age 79.3 years) and
171 in the efficacy population (99 spontaneous and 72 traumatic bleeds). In efficacy evaluable patients, excellent/good
hemostasis 12 hours postandexanet occurred in 77 out of 98 (78.6%) and in 58 out of 70 (82.9%) patients with spontaneous
and traumatic bleeding, respectively. In the subanalysis by FXa inhibitor treatment group in the efficacy population, median of
percent change in anti-FXa from baseline to nadir showed a decrease of 93.8% for apixaban-treated patients (n=99) and
by 92.6% for rivaroxaban-treated patients (n=59). Within 30 days, death occurred in 34 out of 227 (15.0%) patients and
thrombotic events occurred in 21 out of 227 (9.3%) patients (safety population).

CONCLUSIONS: Andexanet reduced anti-FXa activity in FXa inhibitor-treated patients with ICrH, with a high rate of hemostatic
efficacy. Andexanet may substantially benefit patients with ICrH, the most serious complication of anticoagulation.
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Nonstandard Abbreviations and Acronyms

ANNEXA-4 Andexanet Alfa, a Novel Antidote to
the Anticoagulation Effects of FXa

Inhibitors
FXa factor Xa
GCS Glasgow Coma Scale
ICrH intracranial hemorrhage
NIHSS National Institutes of Health Stroke

Scale

for the prevention and treatment of venous thrombo-

embolism, stroke prevention in atrial fibrillation, and
management of patients with coronary artery disease
or peripheral artery disease. Large clinical trials have
demonstrated that FXa inhibitors are as effective and
safer than warfarin’=® and are now widely recommended
by guidelines.*® Despite their superior safety, ~0.3% to
0.5% of patients receiving FXa inhibitors suffer intracra-
nial hemorrhage (ICrH) annually,'"® which is associated
with 30-day mortality rates of 27% to 48%.57

FXa (factor Xa) inhibitors have become widely used

See related article, p 2106

Andexanet alfa (US adopted name: coagulation factor
Xa [recombinant] inactivated-zhzo) is a specific reversal
agent approved by the US Food and Drug Administration
and the European Medicines Agency for uncontrolled or
life-threatening bleeding related to the oral FXa inhibi-
tors apixaban and rivaroxaban®® Andexanet is a modified,
recombinant, enzymatically inactive form of FXa, which binds
and sequesters FXa inhibitors, thereby neutralizing their
anti-FXa activity.’® Studies in healthy volunteers have shown
that administration of andexanet resulted in a median >92%
reduction from baseline in anti-FXa activity of apixaban and
rivaroxaban, with a rapid onset of effect within minutes after
the start of administration.!” This was associated with a simi-
larly rapid increase in thrombin generation that persisted up
to 22 hours after the completion of andexanet.

In the ANNEXA-4 study (Andexanet Alfa, a Novel
Antidote to the Anticoagulation Effects of FXa Inhibitors),
patients with acute major bleeding (ICrH and gastrointes-
tinal bleeding primarily) received andexanet.'? In a recent
report on 352 patients of all bleed types in the full study
population, treatment was associated with substantial
reductions from baseline in anti-FXa activity. Furthermore,
82% of patients were judged by independent adjudica-
tion to have effective hemostasis (80% in patients with
ICrH and 8b% in patients with gastrointestinal bleed-
ing).'? The results presented herein describe detailed
efficacy and safety data from ANNEXA-4 patients with
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spontaneous and traumatic ICrH. These findings are
important in that they summarize the bleed subtype with
the greatest enrollment in the study, as well as the most
severe manifestation of acute major bleeding.

METHODS
Availability of Data and Material

Alexion Pharmaceuticals, Inc (Boston, MA) will consider
requests for disclosure of clinical study participant-level data
provided that participant privacy is assured through methods
like data deidentification, pseudonymization, or anonymiza-
tion (as required by applicable law) and if such disclosure was
included in the relevant study informed consent form or similar
documentation. Qualified academic investigators may request
participant-level clinical data and supporting documents
(statistical analysis plan and protocol) pertaining to Alexion-
sponsored studies. Further details regarding data availability
and instructions for requesting information are available in the
Alexion Clinical Trials Disclosure and Transparency Policy at
https://alexion.com/our-research/research-and-development.

Link to Data Request Form (https://alexion.com/contact-
alexion/medical-information).

Patients

Full details of the study design have been published previ-
ously.”? Briefly, patients aged >18 years were required to have
an episode of acute major bleeding and to have received
either apixaban, rivaroxaban, edoxaban, or enoxaparin within
the preceding 18 hours. From the standpoint of ICrH, acute
major bleeding was defined as the presence of blood anywhere
within the intracranial vault (including intracerebral [within brain
parenchyma], intraventricular [within brain ventricles], subdural,
and subarachnoid bleeding)."?

Patients were excluded if they were scheduled to undergo
surgery within 12 hours after andexanet administration or if they
had a Glasgow Coma Scale (GCS) score of <7 or an intracerebral
hematoma volume >60 cc. There was no minimum volume exclu-
sion criterion. Other exclusion criteria included expected survival
of <1 month; thrombotic event within 2 weeks of enrollment; and
use of vitamin K antagonists, dabigatran, prothrombin complex
concentrates, recombinant factor VII, whole blood, or plasma
within the preceding 7 days. Patients with advanced directives
or do-not-resuscitate orders were not excluded.'? Between July
2016 and August 2017, following a recommendation from the
US Food and Drug Administration, enrollment was restricted to
patients with ICrH to enrich the study population for these bleeds.

Either the patient or their medical proxy (as governed by
local institutional practices and laws) provided written informed
consent before screening. The study was conducted in accor-
dance with the principles of the Declaration of Helsinki and
the International Conference on Harmonization Good Clinical
Practice guidelines. The protocol, consent forms, and ancillary
materials were approved by institutional review boards or ethics
committees at each center.'?

Study Design

ANNEXA-4 was a prospective, open-label, single-arm study.
Upon enroliment, andexanet was administered to all patients,
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with a low or high dose depending on the identity, amount,
and timing of the last dose of FXa inhibitor. For patients with
ICrH, a computed tomography or magnetic resonance imag-
ing scan was obtained within 2 hours before andexanet was
initiated, and then at 1 hour and 12 hours after the end of
treatment.'? Anatomic analysis of the hemorrhage (eg, volume,
thickness, midline shift) using Quantomo software (Cybertrials,
Inc, Calgary, Canada)'® was performed at a dedicated imaging
core lab to support the assessment of hemostatic efficacy.

Blood samples were taken to measure anti-FXa activity
and thrombin generation before and through 12 hours after
andexanet administration.'? Analysis of blood samples (particu-
larly with anti-FXa assays, which require specific methodology
to properly analyze in the presence of andexanet™) has been
reported previously."

Outcomes
The coprimary end points of the study were (1) the percent
change from baseline to the lowest level in anti-FXa activity
measured between the start of andexanet treatment and 10
minutes after the end of the infusion (change from baseline to
nadir) and (2) the proportion of patients who achieved excellent
or good hemostatic efficacy at 12 hours after treatment, based
on criteria established in Sarode et al'® (detailed in Table | in the
Data Supplement) and assessed by an independent Endpoint
Adjudication Committee. These criteria were used in the origi-
nal trial because they facilitated the assessment of hemostasis
of a variety of bleed types into a single metric. For patients
with ICrH, a <20% increase in hematoma volume at both 1 and
12 hours after the end of andexanet treatment versus baseline
was considered excellent hemostasis, whereas good hemosta-
sis was defined as an increase of >20% and <35% in hema-
toma volume at 12 hours compared with baseline. Patients
with a >35% increase in volume relative to baseline had poor/
none hemostasis. Safety outcomes included mortality and
occurrence of thrombotic events adjudicated by the Endpoint
Adjudication Committee over 30 days.'

National Institutes of Health Stroke Scale (NIHSS), GCS,
and modified Rankin Scale scores were assessed at baseline, 1
hour, 12 hours, and 30 days postandexanet treatment.

Statistical Analysis
For this substudy, the safety population consisted of all patients
receiving any dose of andexanet. Patients were included in the
efficacy population if they had a baseline anti-FXa activity of
>75 ng/mL (=0.25 IU/mL for enoxaparin) and had confirmed
major bleeding at presentation, as determined by the adjudica-
tion committee. If the baseline anti-FXa activity was missing,
the patient was excluded from the efficacy analysis. Percent
change in anti-FXa activity was evaluated using a distribution-
free 2-sided 95% ClI for the median. Percentages of patients
with excellent/good hemostasis were presented as 95% Cls
calculated with the exact binomial test. In the subpopulation of
patients with intracerebral/intraventricular bleeds, hemostasis
and hematoma volume expansion were evaluated in the safety
population to maximize sample size.

For the primary hemostatic efficacy analysis, missing val-
ues due to nonadministrative reasons were imputed as treat-
ment failure, whereas those missing due to administrative
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reasons were excluded from the analysis. For postbaseline
anti-FXa activity assessments, if either the end-of-bolus and
end-of-infusion assessments were missing, nadir was set to
the one available; if both were missing, the maximum change
from baseline to nadir was replaced with zero. For the NIHSS,
patients were only included in the 12-hour NIHSS evaluation
if data were available at baseline and post-treatment (at 1 hour
or 12 hours). If the 12-hour NIHSS was missing, the value
was imputed with the 1-hour post-treatment NIHSS score, if
available. If no postbaseline NIHSS score was available, the
NIHSS score was treated as missing at 12 hours. For post-
baseline GCS and modified Rankin Scale score, missing val-
ues were not imputed.

RESULTS

Two hundred twenty-seven patients with ICrH were
included in ANNEXA-4 and constitute the safety
cohort for this analysis (Figure 1). The efficacy popula-
tion included 171 patients, including 99 patients with
spontaneous ICrH and 72 patients with traumatic ICrH.
Three patients (1 in the spontaneous ICrH group and
2 in the trauma ICrH group) were excluded from the
population evaluable for hemostatic efficacy for admin-
istrative reasons.

All 227 patients in the safety population received at
least a partial dose of andexanet. Three patients were
redosed with andexanet, 3 received a coagulation fac-
tor concentrate, and 2 received an antifibrinolytic (eg,
tranexamic acid).

Baseline Characteristics

In the overall safety population, the mean age was 79.3
years, 117 (51.5%) patients were male, and 193 (85.0%)
patients were receiving FXa inhibitor therapy for atrial
fibrillation (Table 1). Most patients had received either
apixaban (140 [61.7%]) or rivaroxaban (69 [30.4%])
before andexanet. Bleeding was spontaneous in 128
patients and the result of trauma in 99 patients. The
median (IQR) time from onset of symptoms or trauma
to baseline scan was 3.3 (1.4-6.8) hours, whereas the
median (IOR) time from baseline scan to initiation of
andexanet was 2.0 (1.3—3.3) hours (Table 1).

In patients with spontaneous ICrH (n=128), the
compartment of bleeding was intracerebral or intraven-
tricular in 99 patients (77.3%), subdural in 14 patients
(10.9%), subarachnoid in 5 patients (3.9%; Table 2). Mul-
ticompartmental bleeding was observed in 10 patients
(78%; intracerebral+subdural hemorrhages [n=4] and
intracerebral+subarachnoid hemorrhages [n=6]). The
median (IQR) hematoma volume in patients with intra-
cerebral/intraventricular bleeding (n=99) was 9.5 (3.9-
21.3) mL. In total, 27.3% and 18.2% of intracerebral/
intraventricular bleeds were greater than 20 mL and
30 mL, respectively. In patients with traumatic ICrH
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Total safety ANNEXA-4
cohort
(N=352)

A 4

Nonintracranial bleeding (n=125)

ICrH safety population
(n=227)

¢ Spontaneous (n=128)

¢ Traumatic (n=99)

Excluded from efficacy population (n=56)

¢ Baseline anti-FXa below efficacy threshold
(<75 ng/mL [0.5 IU/mL]), n=46
* Baseline anti-FXa level missing, n=7

Efficacy population
(n=171)

A4 A4

Spontaneous Traumatic
intracranial bleed intracranial bleed
(n=99) (n=72)

A4 A 4

Evaluable* for Evaluable* for
hemostatic efficacy hemostatic efficacy
(n=98) (n=70)

* Adjudicated as not meeting bleeding entry
criteria, n=1

* Adjudicated as not meeting bleeding entry
criteria and baseline anti-FXa below
efficacy threshold, n=2

Figure 1. Flow chart.

ANNEXA-4 indicates Andexanet Alfa, a Novel Antidote to the Anticoagulation Effects of FXa Inhibitors; and anti-FXa, anti-factor Xa activity.
*Patients not evaluable due to administrative reasons were excluded: n=1 for the spontaneous intracranial hemorrhage (ICrH) population; n=2 for

the traumatic ICrH population.

(n=99), the compartment of bleeding was intracerebral
or intraventricular in 14 patients (14.1%), subdural in 33
patients (33.3%), subarachnoid in 20 patients (20.2%;
Table 2). Multicompartmental bleeding was observed in
32 patients (32.3%).

Median (IQR) GCS, modified Rankin Scale score, and
NIHSS were 14.0 ([13.0-15.0]; n=122), 4.0 [(2.0-4.0];
n=127), and 6.0 ([2.0-12.0]; n=53) in patients with spon-
taneous ICrH (n=128), respectively, and 15.0 ([14.0-
15.0]; n=98), 3.0 ([1.0-4.0]; n=98), and 1.0 ([0.0-4.0];
n=42) in patients with traumatic ICrH (n=99), respectively
(detailed in Table Il in the Data Supplement).

Anti-FXa Levels for ICrH

Median baseline anti-FXa levels for patients with ICrH in
the efficacy analysis receiving apixaban (n=99), rivaroxa-
ban (n=59), and enoxaparin (n=11) were 144.2 ng/mL,
198.1 ng/mL, and 0.5 IU/mL, respectively (2 patients
received edoxaban; Figure | in the Data Supplement).

Stroke. 2021;52:2096-2105. DOI: 10.1161/STROKEAHA.120.030565

Median of percent change in anti-FXa from baseline
to nadir showed a decrease of 93.8% for apixaban-
treated patients and by 92.6% for rivaroxaban-treated
patients. Over time, the anti-FXa activity remained sup-
pressed throughout andexanet administration, increased
to a level lower than baseline following the completion of
treatment, then gradually decreased, presumably coinci-
dent with the elimination of the FXa inhibitor. This pattern
is consistent with prior studies of andexanet in healthy
volunteers' and bleeding patients.’

Efficacy in Spontaneous ICrH Cohort

Of the 98 evaluable patients with spontaneous ICrH, 77
(78.6% [95% ClI, 69.1%-86.2%]) were adjudicated to
have excellent (n=70) or good (n=7) hemostasis at 12
hours following andexanet. Subgroup analyses showed
a consistent effect of andexanet treatment according to
the type of FXa inhibitor received and bleeding compart-
ment (Figure 2A).
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Table 1. Baseline and Demographic Characteristics

Andexanet in Intracranial Hemorrhage

Safety population

Efficacy population

Overall Overall Spontaneous ICrH | Traumatic ICrH
(n=227) (n=171) (n=99) (n=72)

Age, y, meantSD 79.318.8 78.719.2 775+9.7 80.418.3

Male, n (%) 117 (51.5%) 85 (49.7%) 52 (52.5%) 33 (45.8%)

Indication of FXa inhibition, n (%)*

Atrial fibrillation

193 (85.0%)

142 (83.0%)

79 (79.8%)

63 (87.5%)

Venous thromboembolic disease

29 (12.8%)

25 (14.6%)

17 (17.2%)

8 (11.1%)

Other

9 (4.0%)

8 (4.7%)

4 (4%)

4 (5.6%)

FXa inhibitor therapy, n (%)

Rivaroxaban

69 (30.4%)

59 (34.5%)

40 (40.4%)

19 (26.4%)

Apixaban 140 (61.7%) 99 (57.9%) 50 (50.5%) 49 (68.1%)

Edoxaban 7 (8.1%) 2 (1.2%) 2 (2%) 0 (0%)

Enoxaparin 11 (4.8%) 11 (6.4%) 7 (7.1%) 4 (5.6%)
Hours from onset of symptoms to 3.3 (1.4-6.8) 2.8 (1.4-6.5) 2.6 (1.0-5.5) 3.4 (1.5-6.7)
baseline scan, median (IQR)
Hours from baseline scan to andexanet | 2.0 (1.3-3.3) 2.0 (1.4-3.2) 1.8 (1.3-2.7) 2.4 (1.5-3.6)
treatment, median (IQR)
Glasgow Coma Scale score

N 220 167 95 72

Median (IQR) 15.0 (14.0-15.0) 15.0 (14.0-15.0) 14.0 (13.0-15.0) 15.0 (14.0-15.0)
NIHSS score

Nt 95 70 39 31

Median (IQR) 3.0 (1.0-9.0) 3.0 (1.0-8.0) 5.0 (2.0-10.0) 1.0 (0.0-3.0)
Modified Rankin Scale score¥

N 225 169 98 71

Median (IQR) 3.0 (1.0-4.0) 3.0 (1.0-4.0) 4.0 (1.0-4.0) 3.0 (1.0-4.0)

FXa indicates factor Xa; ICrH, intracranial hemorrhage; IOR, interquartile range; and NIHSS, National Institutes of Health Stroke Scale.

*Patients may have multiple indications for FXa inhibition.
tNIHSS implemented midway through study.

$For the modified Rankin Scale score, baseline was first defined as 3 h before the start of bolus. After protocol amendment, it was

assessed 15 min before bolus.

Among the 91 patients who presented with a single-
compartment intracerebral/intraventricular hemorrhage
(safety population-data missing for 8 patients), intracere-
bral/intraventricular hematoma volume expansion <35%
between baseline and 1 hour was apparent in 75 (82.4%)
patients; 73 (97.3%) of these patients maintained this sta-
tus at the 12-hour scan, suggesting durability of hemostasis
despite the completion of andexanet before full clearance
of the FXa inhibitor (Figure Il in the Data Supplement).

Median hematoma volume did not change notice-
ably between baseline and 12 hours in patients with
single-compartment intracerebral/intraventricular bleeds
(Table 2). In patients with subdural or subarachnoid
bleeding, median hematoma thickness at 12 hours was
modestly lower than at baseline, although the number of
patients with these bleed types was limited.

Median (IOR) GCS and NIHSS scores at 12 hours in
the efficacy population were 15.0 ([12.5-15.0]; n=40)
and 5.5 ([1.0-15.0]; n=38), respectively, and the median
(IOR) modified Rankin Scale score at 30 days was 4.0
([1.0-5.0]; n=33).

2100  June 2021

Efficacy in Traumatic ICrH Cohort

Of the 70 evaluable patients with traumatic ICrH at 12
hours following andexanet, 58 (83% [95% CI, 72%-
91%]) were adjudicated to have excellent (n=47) or
good (n=11) hemostasis. As with spontaneous bleeds,
subgroup analyses showed a consistent effect of andex-
anet treatment according to the FXa inhibitor agent and
bleeding compartment (Figure 2B).

In patients with traumatic single-compartment intra-
cerebral/intraventricular bleeding (efficacy population),
median hematoma volume remained constant between
baseline and 12 hours (Table 2). In patients with subdural
and subarachnoid bleeding, median hematoma thickness
was modestly lower at 12 hours compared with baseline,
similar to patients with spontaneous ICrH.

Median (IOR) GCS and NIHSS scores at 12 hours in
the efficacy population were 15.0 ([14.0-15.0]; n=29)
and 1.0 ([0.0-3.5]; n=32), respectively; and the modi-
fied Rankin Scale score at 30 days was 1.0 ([0.0-4.0];
n=31).

Stroke. 2021;52:2096-2105. DOI: 10.1161/STROKEAHA.120.030565
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Table 2. Change in Hematoma Characteristics*

Andexanet in Intracranial Hemorrhage

Spontaneous ICrH

Traumatic ICrH

Safety population
(n=128)

Efficacy population
(n=99)

Safety population
(n=99)

Efficacy population
(n=72)

Intracerebral/I[VH only, n (%)

99 (77.3%)

76 (76.8%)

14 (14.1%)

8 (11.1%)

Baseline volume, mL, median (IQR)

9.5(3.910 21.3)

9.4 (3.3 10 20.8)

0.5 (0.1 to 5.6)

0.3 (0.1100.8)

12-h volume, mL, median (IQR)

10.1 (4.4 to 24.7)

9.5 (4.3 t0 23.3)

0.4 (0.1 to 12.5)

0.3 (0.1to0 1.1)

Absolute change from baseline to 12 h, mL, median (IQR)

0.0 (—0.5t0 1.9)

0.1 (—0.4 to 2.0)

—0.0 (—0.1 t0 0.4)

0.0 (—0.0to0 0.4)

Percentage change from baseline to 12 h, %, median (IQR)

1.0 (-6.9t0 16.8)

1.0 (5.7 to 16.8)

—0.1 (-18.2 t0 32.3)

0.0 (—12.9 to 38.1)

SDH only, n (%)

14 (10.9%)

12 (12.1%)

33 (33.3%)

25 (34.7%)

Baseline thickness, mm, median (IQR)

14.9 (12.3 t0 18.7)

14.9 (12.7 to 17.5)

7.7 (6.0 to 12.2)

8.2 (4910 12.2)

12-h thickness, mm, median (IQR)

(
11.4 (8810 19.7)

(
11.4 (9.3 t0 17.6)

6.6 (4.0 to 12.3)

6.6 (4.0 to 11.5)

Absolute change from baseline to 12 h, mm, median (IQR)

—1.3(—2.5t00.1)

—1.6 (—2.6 to —0.1)

—0.5 (-1.310 0.3)

—0.5 (-1.1 10 0.3)

Percentage change from baseline to 12 h, %, median (IQR)

—6.3 (—19.0 to 0.4)

—8.7 (—19.4 to —1.5)

—5.0 (—18.3 10 5.9)

—5.0 (—15.7 t0 5.9)

SAH only, n (%) 5 (3.9%) 3 (3.0%) 20 (20.2%) 14 (19.4%)
Baseline thickness, mm, median (IQR) 16.4 (12.9 to 16.9) 16.90 (NA)t 4.4 (2.0 to 6.0) 5.0 (2.4 to 7.4)
12-h thickness, mm, median (IQR) 12.0 (11.5t0 15.7) 15.70 (NA)t+ 3.1 (2.1 10 6.0) 3.4 (2.21t0 7.2)
Absolute change from baseline to 12 h, mm, median (IQR) —4.1 (—4.4 to —1.4) —4.07 (NA)t —0.5 (—1.2t0 —0.3) —0.5 (—1.2 t0 0.0)
Percentage change from baseline to 12 h, %, median (IQR) | —13.2 (—26.8 to —10.9) | —13.18 (NA)t —17.3 (—30.4 to —3.4) | —10.2 (—30.4 t0 0.3)

ICrH indicates intracranial hemorrhage; IQR, interquartile range; IVH, intraventricular hemorrhage; NA, not applicable; SAH, subarachnoid hemorrhage; and SDH,

subdural hemorrhage.

“Numbers of patients in the top row include all patients in the corresponding population. However, the table does not summarize patients with multicompartment
bleeds: 10 and 8 patients with multicompartment spontaneous ICrH in the safety and efficacy populations, respectively, and 32 and 25 patients with multicompartment

traumatic ICrH in the safety and efficacy populations, respectively.
t1QR not reported due to small sample size.

Safety

A thrombotic event occurred in 21 of 227 (9.3%)
patients in the safety population within 30 days
(Table 3 and Table Ill in the Data Supplement). Events
included deep vein thrombosis (9 patients), stroke (11
patients), myocardial infarction (2 patients), and pul-
monary embolism (1 patient). No patients had a tran-
sient ischemic attack or a systemic arterial embolism.
Median time to first thrombotic event was 11 days;
most occurred >6 days after andexanet treatment
(14 of 21 patients; 66.7%). A total of 34 (15.0%)
patients died within 30 days, most (28 patients) due
to cardiovascular causes. A majority of deaths (26 of
34 patients; 76.5%) occurred >6 days after andexanet
administration. In patients with excellent/good hemo-
static efficacy, mortality was 12.7%, whereas patients
with poor/none hemostatic efficacy had a mortality
rate of 26.3%. Mortality rates in patients with sponta-
neous and traumatic ICrH were 18.8% (24 out of 128)
and 10.1% (10 out of 99), respectively. In patients with
spontaneous intracerebral/intraventricular bleeding,
the mortality rate in patients at the highest quartile of
baseline hematoma volumes (b of 24; 20.8%) was not
dissimilar to the overall mortality rate (16 of 99; 16.2%;
Figure IIl in the Data Supplement).

A total of 141 patients (62.1%) in the overall safety
population resumed anticoagulation of any kind (any
dose of intravenous or oral) after andexanet treatment, at

Stroke. 2021;52:2096-2105. DOI: 10.1161/STROKEAHA.120.030565

a median of 3 days (Table 3). Of these 141 patients, 41
(29.1%) patients restarted oral anticoagulation therapy.
No thrombotic events occurred after the initiation of oral
anticoagulation.

DISCUSSION

The present analysis describes the efficacy and safety
of andexanet in ANNEXA-4 patients with ICrH, the most
serious complication of anticoagulation. Consistent with
results from the overall population, andexanet rapidly
and potently decreased anti-FXa activity and resulted in
effective hemostasis in 79% of patients with spontane-
ous ICrH and in 83% of patients with traumatic ICrH.
These findings were in concert with observations that
hematoma volumes and thicknesses were largely pre-
served over the 12 hours following andexanet treatment.
Finally, the safety of andexanet, as exemplified by the
30-day rates of thrombotic events (9%) and mortality
(15%), appears consistent with the bleed severity and
acuteness of the study population.

Importantly, the interpretation of these data should be
tempered by the study’s single-arm, uncontrolled design.
One cannot evaluate the clinical benefit of andexanet
in the absence of a comparator. That said, a controlled
clinical trial in patients with ICrH is ongoing and will pro-
vide additional insight (ANNEXA-I study; https://www.
clinicaltrials.gov; Unique identifier: NCT03661528).
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20
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—
-+
&+

&+

——

T 1

Percent with
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Hemostasis (95% CI)

79 (69-86)

78 (62-89)
78 (64-88)
83 (36-100)

88 (47-100)
86 (67-96)
74 (62-84)

77 (66-86)
75 (43-95)
100 (29-100)
75 (19-99)
100 (40-100)

79 (69-88)
75 (51-91)

Percent with
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Hemostasis (95% Cl)

83 (72-91)

79 (54-94)
85 (72-94)
75 (19-99)

67 (9-99)
88 (62-98)
82 (69-92)

88 (47-100)
96 (78-100)
86 (57-98)
68 (46-85)

85 (73-93)
70 (35-93)

Furthermore, although all symptomatic ICrH bleeding
(spontaneous or traumatic) is considered major bleed-
ing by the International Society on Thrombosis and
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Figure 2. Subgroup analysis of patients
achieving excellent or good hemostasis
12 h after andexanet treatment.
Spontaneous (A) and traumatic (B) ICrH
populations reported separately. *Evaluable
patients. In A, 1 patient from the efficacy
cohort of 99 patients was not evaluable. In

B, 2 patients from the efficacy cohort of 72
patients were not evaluable. Sizes of squares
indicate relative numbers of patients. ICH
indicates intracerebral hemorrhage; ICrH,
intracranial hemorrhage; IVH, intraventricular
hemorrhage; SAH, subarachnoid hemorrhage;
and SDH, subdural hemorrhage.

Haemostasis, the trial enrollment favored smaller hem-
orrhages especially in trauma patients. Patients sched-
uled for surgery (involving any part of the body) within 12

Stroke. 2021;52:2096-2105. DOI: 10.1161/STROKEAHA.120.030565
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Table 3. Safety Results

Safety
population
(N=227)
Median (IQR) hospital length of stay, d
Total 71 (4.1-13.8)
Intensive care 3.0 (2.0-6.0)
Thrombotic events, n* 21
Stroke, n* (%) 11 (4.8%)
Deep vein thrombosis, n* (%) 9 (4.0%)
Myocardial infarction, n* (%) 2 (0.9%)
Pulmonary embolism, n* (%) 1 (0.4%)
Median (IQR) days to thrombotic event 11.0 (6.0-18.0)
Reanticoagulation
Any anticoagulation, n (%) 141 (62.1%)
Median (IQR) days to any anticoagulation 3.0 (2.0-5.0)
Patients with thrombotic events before any 5
anticoagulation, n
Patients with thrombotic events after any 7
anticoagulation, n
Oral anticoagulation, n (%) 41 (18.1%)
Median days to any oral anticoagulation 15
Patients with thrombotic events before oral 3
anticoagulation, n
Patients with thrombotic events after oral 0
anticoagulation, n
Mortality, n (%)
Total 34 (15.0%)
Cardiovascular 28 (12.3%)
Noncardiovascular 6 (2.6%)
In hospital 25 (11.0%)
Median (IQR) days to death 12.5 (8.0-18.0)

IOR indicates interquartile range.
“Number of patients. Some patients had >1 thrombotic event.

hours were excluded from the study as surgery limits the
ability to assess for hemostatic efficacy. Nevertheless,
this analysis demonstrates that the efficacy and safety
findings in patients with ICrH are similar to results for
the overall population (including patients without ICrH)
reported in the primary ANNEXA-4 article.'

Because of the recent adoption of direct FXa inhibi-
tors, the literature describing the natural history of ICrH in
patients treated with this class of anticoagulants remains
modest. In @ mainly nonanticoagulated population, the risk
of hematoma expansion of an intracerebral bleed has been
reported to be 12% to 32%, depending on definition.’8?
Treatment with a vitamin K antagonist markedly augments
this risk, with as much as a 60% incidence of hematoma
expansion at 24 hours in a population of patients with
intracerebral bleeding.'® In patients taking FXa inhibitors,
the risk of expansion is less well characterized. However,
preliminary reports have indicated a risk of 25% to 40%
in patients with intracerebral hemorrhage.'®2" In patients
with traumatic brain injury, the risk of hematoma expansion

Stroke. 2021;52:2096-2105. DOI: 10.1161/STROKEAHA.120.030565
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is reported to be 16% to 42%.2%72* It is difficult, however,
to interpret these findings given differences in the defi-
nition, nature (contusion versus bleed), involved compart-
ments, and assessment of injury in the traumatic setting.
In the ANNEXA-4 efficacy population, using poor/none
hemostatic efficacy as a surrogate for hematoma expan-
sion, the risk of expansion was 21% and 17% in patients
with spontaneous and traumatic ICrH, respectively. These
results should be considered within the context of the rela-
tive severity of bleeding in the respective study cohorts; in
particular, differences between the respective studies for
various parameters (eg, age, hematoma size, intraventricu-
lar involvement, GCS, time of symptom onset) could have
resulted in differences in expansion rates. Any meaningful
comparison between andexanet and usual care must take
these factors into account.

Given that the anticoagulant reversal effect of andex-
anet begins to wane once treatment is completed, the
prospect of rebleeding presents a potential concern,
especially in patients with higher baseline anti-FXa activ-
ity. Although it is appreciated that the risk of hematoma
expansion decreases over time, the presence of thera-
peutic FXa inhibition likely prolongs the duration of this
risk (though the magnitude of the effect is not precisely
known). Nevertheless, the observation that volume
expansion occurred in only 2 of 90 patients after the
1-hour postandexanet scan is reassuring.

The frequency of thrombotic events among all ICrH was
similar to the 30-day thrombotic rate observed in the over-
all ANNEXA-4 population as well as in recent studies of
bleeding occurring during FXa inhibitor treatment?>2" The
observed rate is not unexpected given the abrupt reversal
of chronic anticoagulation, the high background thrombotic
risk, and the physical immobility resulting from a substantial
neurological insult. Many patients received reanticoagula-
tion, with a median time to initiation of any anticoagulant of
3 days. Our data suggest that early resumption of antico-
agulation to prevent thrombotic events may be performed
safely in this population, albeit in selected patients.

In our study, mortality within 30 days was 18.8% in
patients with spontaneous ICrH, 10.1% in traumatic ICrH,
and 15.0% overall. In pivotal stroke prevention studies of
oral FXa inhibitors in patients with nonvalvular atrial fibril-
lation, 30-day mortality rates of 27% to 48% in patients
with ICrH have been reported, although the patients
in these studies were unselected and ANNEXA-4
excluded patients with the most severe bleeds.5?82° |n
patients with traumatic ICrH, the mortality rate (10.1%)
is not inconsistent with existing literature.233%3! That said,
the patients evaluated in these analyses consisted of all-
comers populations, with few selection criteria around
baseline characteristics, extent of FXa inhibition, and
severity. As with hemostatic efficacy, a properly con-
trolled evaluation of andexanet that accounts for these
factors would likely yield a meaningful understanding of
mortality in this population.
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Before the development of andexanet, providers were
left with few options to manage bleeding patients tak-
ing FXa inhibitors. Therapeutic strategies have included
supportive care, antifibrinolytic agents (aminocaproic acid,
tranexamic acid), and coagulation factor therapies (pro-
thrombin complex concentrates, plasma, factor VIII inhibi-
tor bypassing activity). Recent reports have described the
use of these agents in patients with ICrH,25263233 glthough
the mechanistic basis for their effectiveness is controver-
sial.3* Furthermore, their efficacy may be restricted in the
presence of higher anti-FXa levels,?® and the reports pro-
vide limited or no information regarding baseline anti-FXa
activity. Relative to previously available therapies, andex-
anet represents a therapeutic advance given its specific,
rapid, and biologically relevant mechanism of action.

In summary, results of this subgroup analysis of
ANNEXA-4 provide support that andexanet provides
effective and safe reduction of FXa anticoagulant activity
for up to 12 hours after treatment in patients with intra-
cranial bleeding. Given its unique and specific mecha-
nism of action in reversing the anticoagulant effects of
FXa inhibitors, andexanet may confer a benefit for this
severely ill and highly vulnerable population.
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