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Etripamil Nasal Spray for Conversion

of Repeated Spontaneous Episodes of
Paroxysmal Supraventricular Tachycardia
During Long-Term Follow-Up: Results From
the NODE-302 Study

James E. Ip, MD; Benoit Coutu, MD; Matthew T. Bennett, MD; A. Shekhar Pandey 2, MD; Bruce S. Stambler, MD;
Philip Sager 2, MD; Michael Chen, PhD; Silvia Shardonofsky, MD; Francis Plat 2, MD; A. John Camm @, MD

BACKGROUND: Self-administration of investigational intranasal L-type calcium channel blocker etripamil during paroxysmal su-
praventricular tachycardia (PSVT) appeared safe and well-tolerated in the phase 3 NODE-301 (Multi-Centre, Randomized,
Double-Blind, Placebo-Controlled, Efficacy, and Safety Study of Etripamil Nasal Spray for the Termination of Spontaneous
Episodes of Paroxysmal Supraventricular Tachycardia) trial of adults with sustained atrioventricular nodal-dependent PSVT.
The NODE-302 open-label extension further characterized etripamil safety and efficacy.

METHODS AND RESULTS: Eligible patients were monitored via self-applied cardiac monitoring system for 5hours after etripamil self-
administration. The primary end point was time-to-conversion of positively adjudicated PSVT to sinus rhythm after etripamil treat-
ment. Probability of conversion to sinus rhythm was reported via Kaplan-Meier plot. Adverse events were based on self-reported
symptoms and clinical evaluations. Among 169 patients enrolled, 105 self-administered etripamil >1 time for perceived PSVT
(median [range], 232 [8-584] days’ follow-up). Probability of conversion within 30minutes of etripamil was 60.2% (median time to
conversion, 15.5minutes) among 188 PSVT episodes (92 patients) positively adjudicated as atrioventricular nodal dependent by in-
dependent ECG analysis. Among 40 patients who self-treated 2 episodes, 75% had a significantly consistent response by 30 min-
utes; 9 did not convert on either episode, and 21 converted on both episodes (x°=8.09; P=0.0045). Forty-five of 105 patients
(42.9%) had >1 treatment-emergent adverse event, generally transient and mild-to-moderate, including nasal congestion (14.3%),
nasal discomfort (14.3%), or rhinorrhea (12.4%). No serious cardiac safety events were observed within 24 hours of etripamil.

CONCLUSIONS: In this extension study, investigational etripamil nasal spray was well tolerated for self-treating recurrent epi-
sodes of PSVT without medical supervision.

REGISTRATION: URL: https://www.clinicaltrials.gov; Unique identifier: NCT03635996.
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cardia (PSVT) without direct medical supervision. these medications require intravenous administration
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CLINICAL PERSPECTIVE

What Is New?

e Self-administration of investigational intranasal
L-type calcium channel blocker etripamil dur-
ing paroxysmal supraventricular tachycardia
(PSVT) appeared effective in the NODE-302
(Multi-Centre, Open-Label, Safety Study of
Etripamil Nasal Spray in Spontaneous Episodes
of Paroxysmal Supraventricular Tachycardia)
open-label extension study.

e FEtripamil was well-tolerated, and most adverse
events were mild to moderate, local, and tran-
sient; no patients experienced any serious ad-
verse events related to the study drug for up to
11 repeated doses.

e Similar to the NODE-301 study, etripamil was as-
sociated with 60% conversion of PSVT to sinus
rhythm within 30 minutes (75% within 60 minutes),
with a median of 15.5minutes to conversion.

What Are the Clinical Implications?

e FEtripamil may be a potential therapeutic option
for patients to self-treat recurrent episodes of
PSVT without medical supervision.

e This intranasal medication with rapid onset
of action could be an alternative to pill-in-the-
pocket strategies for PSVT.

e Use of etripamil could potentially reduce emer-
gency medical service use for treating vagal
maneuver-resistant PSVT episodes.

Nonstandard Abbreviations and Acronyms

AE adverse event

BB -blocker

CMS cardiac monitoring system
PIP pill-in-the-pocket

SR sinus rhythm

SVT supraventricular tachycardia
TEAE treatment-emergent adverse event
VM vagal maneuver

for rapid termination, because their oral formulations
have a delayed onset of action due to their inconsistent
and prolonged rates of absorption and first-pass me-
tabolism."-® Although some patients may acutely self-
administer oral BBs or CCBs to manage their recurrent
PSVT episodes, limited evidence supports the efficacy
and safety of this pill-in-the-pocket (PIP) approach for
symptomatic, sustained PSVT."4-6

Etripamil is a nondihydropyridine, L-type CCB de-
veloped to enable patients to rapidly self-terminate
their atrioventricular nodal-dependent PSVT episodes
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via nasal spray. In the first-in-human, single-ascending
dose, phase 1 study, 72 healthy adults received etri-
pamil at doses of 3.5, 7, 14, 30, 60, 105, and 140mg.
In the phase 2, a randomized, double-blind NODE-1
(Multi-Center,  Placebo-Controlled, Dose-Ranging
Phase 2 Electrophysiological Study of Intranasal
Administration of MSP-2017 for the Conversion of
Induced Paroxysmal Supraventricular Tachycardia to
Sinus Rhythm) study (NCT02296190), 104 patients
were randomly chosen to receive placebo or etripamil
(with doses ranging from 35 to 140mg) during PSVT
episodes induced in an electrophysiology laboratory.”
Findings from the phase 1 and phase 2 studies sug-
gested that etripamil nasal spray was rapidly absorbed
across the nasal mucosa with a dose-dependent,
time-to-maximum concentration of 5 to 8.5minutes at
doses >14mg. Treatment with etripamil appeared to
be well-tolerated, and most adverse events (AEs) were
associated with the nasal route of administration (eg,
nasal congestion, lacrimation, nasal discomfort, and
rhinorrhea). Based on results from the phase 1 and
2 studies, the etripamil 70-mg nasal spray dose was
chosen for further evaluation in the phase 3 study.
The randomized, double-blind, placebo-controlled,
phase 3, multicenter NODE-301 (Multi-Centre, Ran-
domized, Double-Blind, Placebo-Controlled, Efficacy,
and Safety Study of Etripamil Nasal Spray for the
Termination of Spontaneous Episodes of Paroxysmal
Supraventricular Tachycardia) study (NCT03464019)
evaluated the efficacy and safety of etripamil 70-mg
nasal spray, self-administered by patients for the termi-
nation of a single episode of spontaneous, symptomatic
PSVT in a medically unsupervised setting.2 The NODE-
302 (Multi-Centre, Open-Label, Safety Study of Etripamil
Nasal Spray in Spontaneous Episodes of Paroxysmal
Supraventricular Tachycardia) study (NCT038635996)
described here was an open-label extension of NODE-
301. The primary objective for NODE-302 was to eval-
uate the safety of etripamil 70-mg nasal spray for the
treatment of multiple, spontaneous episodes of PSVT
over long-term follow-up. Efficacy outcomes included
the probability of conversion of PSVT to sinus rhythm
(SR) within 30minutes after etripamil nasal spray admin-
istration and the median time to conversion of PSVT epi-
sodes over 5hours of ECG-recorded observation.

METHODS

Data Availability Statement

Data sharing requests for studies with products/uses
approved may be submitted 12 months after marketing
authorization in all planned regions. Qualified research-
ers from an appropriate institution may request access
to individual participant data that underlie the results
reported in this article, after deidentification. Upon
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approval of a data sharing request, information neces-
sary to address the research question will be provided
under the terms of a signed data sharing agreement.
Requests should be submitted to: datasharing@mile-
stonepharma.com.

Study Design

NODE-302 was an open-label extension of the phase
3, multicenter, double-blind, placebo-controlled NODE-
301 Part 1 study, which evaluated the efficacy and safety
of etripamil 70-mg nasal spray administered outside the
medically supervised setting in patients with sympto-
matic, sustained PSVT.8 Details of the NODE-301 Part 1
study design and patient population have been reported
previously. Patients who were randomly assigned and
completed a single treatment of spontaneous perceived
PSVT in NODE-301 with etripamil or placebo, either
negatively or positively adjudicated, could transition to
the NODE-302 safety extension study if they continued
to meet the inclusion criteria and lacked exclusion crite-
ria (the full inclusion and exclusion criteria are in Data S1).
The study was conducted at 65 centers in the United
States and Canada (the list of participating centers and
investigators is shown in Table S1). After each treated
episode of PSVT, patients who did not meet any of the
withdrawal criteria had the option to continue in the
NODE-302 study and self-treat subsequent episodes of
perceived PSVT with etripamil 70-mg nasal spray, for
up to 11 episodes. The schedule of procedures is pre-
sented in Table S2.

Patients included in the study received training on
steps to follow during suspected spontaneous PSVT
(eg, how to apply the cardiac monitoring system [CMS;
BodyGuardian Heart; Preventice], perform a vagal ma-
neuver [VM], and self-administer the study drug while
marking the time that the drug was taken using the
patient-event marker of the CMS). Patients received a
study kit that included the study drug, a patient diary,
and a CMS paired with a smartphone for data transfer
to an independent adjudication committee. The ad-
judication committee consisted of at least 5 cardiac
electrophysiologists who adjudicated the presence
of an atrioventricular nodal-dependent PSVT as well
as termination due to VM if PSVT was present. They
were also responsible for confirming the conversion
of positively adjudicated episodes of supraventric-
ular tachycardia to SR for at least 30seconds after
etripamil administration and observing any pauses,
nonsustained ventricular tachycardia, atrioventricular
block, or bradycardia. Non-PSVT episodes, including
but not limited to SR, sinus tachycardia, atrial tachy-
cardia, atrial fibrillation, and atrial flutter, were consid-
ered negatively adjudicated and were not included in
the efficacy analysis, nor were episodes without ECG
recordings because of technical problems (Figure 1).
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Patients who received medical intervention or in whom
PSVT did not convert within the 5-hour observation
period were censored at the end of the observation
period, and patients in whom PSVT converted before
study drug administration were censored at the begin-
ning time point (ie, 0 minutes).

Outcomes

The primary end point for this study was safety. Safety
variables were based on patient self-reports and cli-
nician assessments after each dose of etripamil and
included frequencies of AEs, serious AEs, treatment-
emergent AEs (TEAEs; defined as AEs occurring within
24 hours of a study dose), and etripamil-related TEAEs.
Other safety variables included vital signs (blood pres-
sure and heart rate), results of laboratory tests (hema-
tology, blood chemistry, and urinalysis), arrhythmias,
and conduction disorders detected on surface ECGs
or CMS recordings. Efficacy was also assessed. The
primary efficacy end point for NODE-302 was defined
as conversion of a positively adjudicated episode of
atrioventricular nodal-dependent PSVT to SR for at
least 30 seconds.

Statistical Analysis

The primary efficacy variable was calculated for pa-
tients in the efficacy population (all patients who used
etripamil to treat a positively adjudicated episode of
PSVT). Kaplan-Meier estimates of time to conversion
were also calculated. All safety analyses were per-
formed on the safety population (all patients who took
etripamil for at least a single dose), and data were sum-
marized with descriptive statistics. Continuous safety
data were presented with the number of patients,
minimum, maximum, median, mean, and SD; discrete
safety data were summarized with frequency counts
and percentages. Summary statistics were reported for
demographic characteristics (eg, age, sex, race, and
ethnicity) and for baseline disease variables (eg, age at
enrollment, demonstrated history of sustained PSVT,
number of PSVT episodes in the past year, number of
previous lifetime visits to the emergency department,
and atrioventricular nodal-blocking medications).

Ethics

The NODE-302 study was conducted in accord-
ance with the Declaration of Helsinki, the International
Council for Harmonization Good Clinical Practice
guideline, and applicable local regulatory require-
ments. Institutional review board approval was ob-
tained at each participating center, and all patients
underwent an informed consent process that included
signing an informed consent form before the conduct
of any study-specific procedures.
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RESULTS

Patient Characteristics

In total, 169 patients transitioned into the NODE-302
extension study (Figure 1). Among those who transi-
tioned to NODE-302, 105 patients (62.1%) used etri-
pamil 70-mg nasal spray for 1 or more perceived
episodes of PSVT (median of 232days of follow-up)
and were therefore included in the safety population.
Patients in the safety population had a mean+SD age
of 58.0£13.75years (range, 21-90years) (Table 1).
Most patients were women (65 [61.9%]) and White
(87 [82.9%]), and most reported an ethnicity of non-
Hispanic or non-Latino (100 [95.2%)]). The mean+SD
age at PSVT diagnosis was 57.2+13.79years, and the
mean+SD duration since diagnosis was 1.3+1.73years.
The mean number of PSVT episodes per patient in the
year before enrollment in the NODE-301 study was 9.7,
and patients had a mean of 2.7 lifetime emergency de-
partment visits for PSVT.

Etripamil for Supraventricular Tachycardia

Disposition and Treated Episode
Characteristics

There were 235 episodes treated with etripamil in
the extension study overall; 97% were treated with 2
sprays (100uL in each nostril, 70mg total), and 3%
were treated with 1 spray (35mg total), most likely be-
cause of user error. In total, 188 episodes were adju-
dicated as positive episodes, 33 were adjudicated as
negative episodes, and 14 were unable to be adjudi-
cated because of missing ECG data. Most negatively
adjudicated episodes (20 [60.6%)]) were SR, and 6, 3,
3, and 1 episode were negatively adjudicated as sinus
tachycardia, atrial fibrillation, atrial tachycardia, and
junctional rhythm, respectively. Furthermore, 29 of 188
positively adjudicated PSVT episodes were censored;
7 of 188 (3.7%) were censored at the beginning period
because PSVT converted to SR before etripamil ad-
ministration, 6 of 188 (3.2%) were censored at the end
of the 5-hour observation period because PSVT did not
convert to SR, and 16 of 188 (8.5%) required additional

N=169

Patients enrolled in
NODE-302

I

Safety population
N=105 patients

Patients withdrawn from

the study after meeting

exclusion criteria

Efficacy population
N=92 patients

n=6

Treated episodes

N=235

No adjudication due
to lack of ECG data

Negatively adjudicated
PSVT episodes
N=33

Sinus rhythm, n=20 (60.6%)

n=14 episodes

Positively adjudicated

Sinus tachycardia, n=6 (18.2%)
Atrial fibrillation, n=3 (9.1%)
Atrial tachycardia, n=3 (9.1%)
Junctional rhythm, n=1 (3.0%)

PSVT episodes
N=188

Episodes requiring medical intervention, N=16

Intravenous adenosine, n=12
Physician-initiated vagal maneuver, n=2
Oral self-administered rescue medication (ie, PIP), n=2

Figure 1. Patient disposition.

PIP indicates pill-in-the-pocket; and PSVT, paroxysmal supraventricular tachycardia. NODE-302: Multi-Centre, Open-Label, Safety
Study of Etripamil Nasal Spray in Spontaneous Episodes of Paroxysmal Supraventricular Tachycardia.
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Table 2. PSVT Episodes, Etripamil Nasal Spray Exposure,

Duration of Study

Table 1. Demographics and Patient Characteristics
Safety Efficacy
population population

Category (N=105) (N=92)
Age at informed consent, mean 58.0 (13.75) 58.4 (13.12)
(SD), y
Median (range) 61.0 (21-90) 61.0 (21-90)
Female sex, n (%) 65 (61.9) 53 (57.6)
Race, n (%)
White 87 (82.9) 75 (81.5)
Black 8(7.6) 8(8.7)
Asian 3(2.9) 3(3.3)
Native Hawaiian or Pacific 2(1.9) 1(1.1)
Islander
Other 5(4.8) 5 (5.4)
Ethnicity, n (%)
Hispanic or Latino 1(1.0) 1(1.1)
Non-Hispanic or non-Latino 100 (95.2) 87 (94.6)
Not reported 3(2.9) 3(3.9)
Unknown 1(1.0) 1019
Age at confirmation of PSVT, 57.2 (13.79) 57.6 (13.04)
mean (SD), y
Median (range) 60.0 (21-87) 60.2 (21-87)
PSVT confirmation duration, 1.3(1.73) 1.3(1.71)
mean (SD), y
Median (range) 0.6 (0-12) 0.6 (0-12)
PSVT episodes in the year 9.7 (11.79) 9.4 (12.06)
before NODE-301, mean (SD)
Median (range) 6.0 (1-60) 6.0 (1-60)
Emergency department visits N=103 N=90
for PSVT in a lifetime
Mean (SD) 2.7 (2.74) 2.6 (2.77)
Median (range) 2.0 (0-13) 2.0 (0-13)
Selective BB, n (%) 37 (35.2)
Nonselective BB, n (%) 4 (3.8
DHP CCB, n (%) 9(8.6)
Non-DHP CCB, n (%) 22 (20.9)
BB indicates f-blocker; CCB, calcium channel blocker; DHP,

dihydropyridine; and PSVT, paroxysmal supraventricular tachycardia.
NODE-301: Multi-Centre, Randomized, Double-Blind, Placebo-Controlled,

Efficacy, and Safety Study of Etripamil Nasal Spray for the Termination of

Spontaneous Episodes of Paroxysmal Supraventricular Tachycardia.

medical intervention within the observation period. Of
the 16 positively adjudicated PSVT events in 12 of 92
(13%) patients who required additional intervention, 12
(6.4%) episodes were treated with intravenous adeno-
sine, 2 (1.1%) were treated with physician-assisted VM,
and 2 (1.1%) were treated with oral self-administered
rescue medication or PIP (Table S3; Figure S1).
Among 105 patients who self-administered etri-
pamil for a perceived PSVT event, 92 (87.6%) had a
positively adjudicated PSVT episode (efficacy popula-
tion). Most patients (76 [72.4%)]) had 1 (52 [49.5%)]) or 2
(24 [22.9%)]) perceived PSVT episodes treated with etri-
pamil; however, 29 (27.6%) patients had >3 episodes,

J Am Heart Assoc. 2023;12:028227. DOI: 10.1161/JAHA.122.028227

Safety population
Category (N=105)
Calculated no. of treated episodes per year, 6.0 (7.84)
mean (SD), events/y*

Median (range) 3.7 (1-46)
Calculated number of positive PSVT episodes 4.4 (6.11)
per year, mean (SD), events/y*

Median (range) 2.6 (0-41)
Enroliment to first etripamil-treated positively N=92
adjudicated PSVT episode, df

Mean (SD) 89.8 (112.79)

Median (range) 46.5 (3-518)
Enroliment to second etripamil-treated N=40
positively adjudicated PSVT episode, df

Mean (SD) 119.5 (88.69)

Median (range) 93.5 (18-290)
Enroliment to third etripamil-treated positively N=25
adjudicated PSVT episode, df

Mean (SD) 156.1 (107.97)

Median (range) 121 (28-402)
Patients with >1 perceived PSVT episodes N=105
treated with etripamil, n (%)

1 52 (49.5)

2 24 (22.9)

3 12 (11.4)

4 8 (7.6)

5 2(1.9)

>6 7(6.7)
Patients with >1 adjudicated PSVT episodes N=92
treated with etripamil, n (%)

1 52 (56.5)

2 15 (16.3)

3 14 (15.2)

4 4(4.3)

5 1(1.1)

>6 6 (6.5)

PSVT indicates paroxysmal supraventricular tachycardia.
*Events per y=([number of events]+[days in study])x365.
TExcluding patients with O episodes.

including 2 patients who self-administered etripamil for
a total of 11 perceived episodes (Table 2).

Two of 169 patients (1.2%) reached study comple-
tion, defined as meeting the maximum of 11 episodes of
perceived PSVT self-treated with etripamil 70-mg nasal
spray and completing treatment. Among the remain-
ing patients, 6 (3.6%) experienced an AE that met an
exclusion criterion, 20 (12%) withdrew voluntarily, and
94 (566.3%) continued in the trial until the sponsor termi-
nated the study in October 2020. No patients withdrew
from the study because of etripamil-related AEs.

A total of 188 positively adjudicated PSVT epi-
sodes occurred in 92 patients. The median (range)
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time in the study was 223 days (1-584 days). The me-
dian (range) duration from patient enroliment to the
second positively adjudicated PSVT episode treated
with etripamil was 93.5days (18-290days), with a
median (range) duration of 121days (28-402days)
until the third positively adjudicated PSVT episode
treated with etripamil. The calculated median (range)
number of treated episodes per year and positively
adjudicated PSVT episodes per year were 3.7 (1-46)
and 2.6 (0—41), respectively.

Safety Outcomes

In the safety population, 67 of 105 patients (63.8%)
reported >1 AE and 45 (42.9%) reported >1 TEAE
(defined as an AE occurring within 24hours of a
study dose; Table 3). The most common TEAEs (by
preferred term) were nasal discomfort (15 patients
[14.3%]), nasal congestion (15 [14.3%]), and rhinor-
rhea (13 [12.4%)]) and were generally mild (36 [34.3%))
or moderate (7 [6.7%]). TEAEs localized to the drug
administration site, including nasal discomfort, throat
irritation, and lacrimation, significantly decreased in
frequency with repeated administrations over the
time from the NODE-301 feeder study to the same
patients’” administrations in this NODE-302 extension
study (Figure S1). Severe TEAEs were reported in only
2 patients (1.9%) (epistaxis [n=1] and rhinorrhea and
epistaxis [n=1]). However, only 34 patients (32.4%)
had a TEAE that the investigator considered to be re-
lated to the study drug.

Overall, 8 patients (7.6%) experienced at least 1
serious AE, none of which appeared to be etripamil-
related or treatment emergent (ie, none occurred
within 24 hours of etripamil administration). The most
frequently reported serious AE was supraventricu-
lar tachycardia (3 patients [2.9%)]); all other serious
AEs were reported by 1 patient (1.0%) each: brady-
cardia (occurring 112 days after etripamil administra-
tion), syncope (50 days after etripamil administration),
ataxia (63 days after etripamil administration), pancre-
atitis (7 days after etripamil administration), and tro-
ponin elevation (1 day after etripamil administration).
Six patients (5.7%) experienced an AE that met an
exclusion criterion and thus led to study withdrawal;
3 patients (2.9%) experienced atrial fibrillation, and
1 patient each (1.0%) experienced syncope, brady-
cardia, and ataxia. A complete summary of TEAEs
is presented in Table S4. There were no clinically
significant changes in laboratory blood test results
during the study. There were no reported cases of
syncope or symptoms of hypotension following etri-
pamil administration during PSVT. Moreover, there
were no episodes of atrioventricular block, bradycar-
dia, or pauses after PSVT conversion with etripamil
recorded by the CMS.

J Am Heart Assoc. 2023;12:028227. DOI: 10.1161/JAHA.122.028227
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Table 3. Summary of AEs and TEAEs*

Category Safety population (N=105)
Patients with any AE, n (%) 67 (63.8)
Patients with any SAE, n (%)" 8 (7.6)
Patients with any AE leading to death, | 0 (0.0)

n (%)

Patients with any TEAE, n (%) 45 (42.9)
Mild 36 (34.3)
Moderate 76.7)
Severe®s 2 (1.9

Patients with any TEAE related to 34 (32.4)

etripamil, n (%)

Nasal discomfort 15 (14.3)
Nasal congestion 15 (14.3)
Rhinorrhea 13 (12.4)
Epistaxis 5(4.8)
Sneezing 4(3.8)
Cough 2(1.9)
Throat pain 2(1.9)
Headache 2(1.9)
Lacrimation increased 2(1.9)

TEAE severity, n (%) 34 (32.4)
Mild 28 (26.7)
Moderate 4(3.8)
Severet (epistaxis [2 episodes], 2(1.9)
runny nose)

Patients with any TEAE after patient’s 38 (36.2)

first episode of etripamil, n (%)

Patients with any TEAE after patient’s 15 (28.3)

second episode of etripamil, n (%)$

AE indicates adverse event; SAE, serious adverse event; and TEAE,
treatment-emergent adverse event.

*Defined as an AE occurring within 24 hours of etripamil administration.

None of the SAEs were considered by an investigator to be etripamil
related.

#Local irritation included epistaxis and rhinorrhea (n=1) and epistaxis (n=1).

SN=53 was used as the denominator for second episodes.

Efficacy Outcomes

In the efficacy population (188 positively adjudicated
PSVT episodes in 92 patients), among all, first, and
second positively adjudicated PSVT episodes, 7, 4, and
2 episodes, respectively, were censored at the begin-
ning time point (Ominutes) owing to PSVT conversion
recorded before drug administration. Overall, 109 of
181 (60.2%) converted to SR by 30 minutes (Figure 2A),
and the median time to conversion was 15.5minutes
(Table 4). During the patients’ first positively adju-
dicated PSVT episodes, PSVT converted to SR by
30minutes in 47 of 88 patients (63.4%) (Figure 2B),
with a median time to conversion of 21.1 minutes. In
patients with a second positively adjudicated PSVT
episode, PSVT converted to SR within 30minutes in
24 of 38 (63.2%) (Figure 2C), with a median time to
conversion of 13.7 minutes.
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A 100

Kaplan-Meier
Probability of Conversion (%)

0 5 10 15 20 25 30 35 40 45 50 55 60

Time Since Etripamil Administration (Minutes)
188 106 82 71 59 53 45

Number at risk
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Figure 2. Kaplan-Meier plot of conversion up to 60 minutes in all (A), first (B), and second (C) positively adjudicated PSVT
episodes in the efficacy population.

Among all, first, and second positively adjudicated PSVT episodes, 7, 4, and 2 episodes, respectively, were censored at the beginning
time point (Ominutes) owing to PSVT conversion to SR before etripamil administration. PSVT indicates paroxysmal supraventricular
tachycardia; and SR, sinus rhythm.
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Table 4. Summary of Adjudicated PSVT to SR
Conversions: All Events, First Episodes, Second Episodes,
and Third Episodes

Efficacy population
Characteristic (N=92)
All events
No. of episodes 188~
Episodes converted to SR by 30min, n (%) 109 (60.2)
Kaplan-Meier estimate, median (95% Cl), 156.5 (11.3-22.1)
min
First episode
No. of patients 92*
Episodes converted to SR by 30min, n (%) 47 (563.4)
Kaplan-Meier estimate, median (95% Cl), 211 (11.6-35.5)
min
Second episode
No. of patients 40*
Episodes converted to SR by 30min, n (%) 24 (63.2)
Kaplan-Meier estimate, median (95% Cl), 13.7 (6.6-32.3)
min
Third episode
No. of patients 25
Episodes converted to SR by 30min, n (%) 19 (76.0)
Kaplan-Meier estimate, median (95% Cl), 8.2 (5.5-15.8)
min

PSVT indicates paroxysmal supraventricular tachycardia; and SR, sinus
rhythm.

*Among all, first, and second positively adjudicated PSVT episodes, 7,
4, and 2 episodes, respectively, were censored at the beginning time point
(Omin) owing to PSVT conversion to SR before etripamil administration.

Patient responses on their first PSVT episode ap-
peared to be predictive of responses on their second
episode (Table 5). Seventy-five percent of patients (30
of 40) had a consistent response (ie, responded for
both episodes or did not respond for either episode).
Among patients in whom PSVT was successfully ter-
minated with etripamil during their first episode, 21
of 26 (81%) also had successful termination of PSVT
with etripamil during their second episode. A logistic
regression model suggested a statistically significant
relationship between a patient’s first and second ep-
isodes for conversion to SR at 30minutes (x°=8.09;
P=0.0045). This relationship was even stronger when

Table 5. Consistency of Conversion at 30 Minutes
Between the First and Second Adjudicated PSVT Episodes
(N=40)*

No response on Response on first
Variable first episode episode
No response on second 9 (22.5%) 5 (12.5%)
episode, n (%)
Response on second 5 (12.5%) 21 (562.5%)
episode, n (%)

*PSVT indicates paroxysmal supraventricular tachycardia. x? test of
the comparison indicates a statistically significant relationship between
responses during a patient’s first and second episodes (x°=8.09; P=0.0045).
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the response was defined as conversion to SR at
15minutes (x°=15.1; P=0.0001).

DISCUSSION

This is the first long-term follow-up study evaluating
the safety and efficacy of self-administered etripamil
70-mg nasal spray for repeated symptomatic PSVT
episodes that are unresponsive to VMs. Over clinically
separate episodes, the safety and tolerability of repeat
self-administration of etripamil, without medical super-
vision, appeared to be maintained during this study,
with no reported cases of syncope, hypotension, or
ECG recordings of atrioventricular block, bradycardia,
or conversion pauses after etripamil administration.
Moreover, the data suggest that etripamil was well-
tolerated, and most AEs were mild to moderate, local,
and transient, likely because of the intranasal delivery
and acidic solution of the study drug. No patients ex-
perienced any serious AEs related to the study drug.
One patient experienced atrial fibrillation before study
drug administration. These findings further indicate that
self-administered etripamil has the potential to be safe
and effective for treatment of atrioventricular nodal-
dependent supraventricular tachycardia in a medically
unsupervised setting over long-term follow-up.
Etripamil was associated with conversion of posi-
tively adjudicated PSVT to SR within 30 minutes of self-
administration in most episodes (109 of 181 [60.2%)]),
with a median of 15.5minutes to conversion. It is note-
worthy that the median time to conversion is consistent
with the pharmacological profile of etripamil, and the
PSVT termination rates are consistent with results from
the NODE-301 trial, which reported a 54% conversion
rate at 30minutes, compared with 35% for placebo.?
Responses to etripamil appeared to be consistent
across repeated episodes of PSVT, with responses to
the first PSVT episode being predictive of responses
during a second episode; 21 of 26 patients (81%) who
had a first PSVT episode terminated with etripamil had
a second PSVT episode terminated with etripamil.
Interestingly, in 5 of 14 patients (35.7%) in whom PSVT
did not terminate in response to etripamil during the first
episode, PSVT still converted during the second epi-
sode. These findings suggest that etripamil maintains
persistent efficacy for conversion of PSVT over subse-
quent episodes and should still be tried for subsequent
episodes even when ineffective for an initial episode.
Atrioventricular nodal-dependent PSVT can recur
without warning, sometimes with increasing frequency
or high burden. It is estimated that in the United States,
there are >140000 emergency department visits for
PSVT annually, with a prevalence of >1.3million pa-
tients.® Among patients who had an ECG-adjudicated
PSVT event in NODE-301, and subsequently transi-
tioned into the NODE-302 described here, patients
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had a median of 6.0 PSVT episodes in the year before
enrollment in the trial. Furthermore, over a median of
232 days after NODE-302 enrollment, >60% of patients
developed recurrent, symptomatic PSVT episodes,
which the patient deemed to require self-treatment
with etripamil after VMs were ineffective. Notably, pa-
tients in NODE-302 had a calculated median (range) of
3.7 (1-46) treated PSVT episodes per year. This high
arrhythmia burden occurred although 63 patients were
prescribed chronic concomitant oral therapy for PSVT,
including BBs or CCBs.

Current recommendations for outpatient treatments
to manage recurrent PSVT episodes that are refractory
to VMs include oral BBs or CCBs, which are prescribed
as daily therapy or as needed during PSVT episodes.
However, there is limited clinical evidence to support the
efficacy and safety of this latter PIP strategy. In a small
(N=33) clinical trial of crushed flecainide versus crushed
diltiazem-+propranolol for induced PSVT, conversion to
SR occurred within 2hours in 52%, 61%, and 94% of
patients following treatment with placebo, flecainide,
and diltiazem-+propranolol, respectively (P<0.001). The
mean+SD time to conversion was 32+22 minutes with
diltiazem+propranolol, 74+37minutes with flecainide,
and 77+42minutes with placebo (P<0.001).° In com-
parison, the rates of conversion 30 and 60minutes after
self-administration of investigational etripamil in our study
were 60.2% and 75.1%, respectively.

Furthermore, our data suggest the continued safety
of etripamil for both single and recurrent supraventric-
ular tachycardia episodes. By contrast, 4 of 33 patients
(12%) developed hypotension requiring electrical termi-
nation of PSVT after receiving placebo (1 patient), fle-
cainide (2 patients), or diltiazem-+propranolol (1 patient)
in the small aforementioned trial; during that study’s
17+12months (range, 4-48 months) of follow-up, AEs
during supraventricular tachycardia episodes were
reported in 11 of 31 patients (35%) and included as-
thenia (6 patients), nausea (1 patient), vomiting (2 pa-
tients), cephalea (1 patient), and syncope with trauma
(1 patient).®

In previous studies, outpatient follow-up of PIP
treatments for PSVT involved self-reported efficacy
without any ECG verification of PSVT or termination.
In contrast, in the NODE-302 study described here,
PSVT episodes and terminations were independently
adjudicated using ECG monitoring, and no treatment-
related atrioventricular block, pauses, or bradycardia
were observed after conversion.

Because of the limited evidence for PIP strate-
gies, the most recent (2019) European supraventric-
ular tachycardia guidelines omitted their use, despite
their inclusion in the prior 2003 guidelines.! Self-
administered oral BB, diltiazem, and verapamil carry
a class IIB indication in the latest US guidelines for
the ongoing management of patients with infrequent,
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well-tolerated episodes of atrioventricular nodal-
reentrant tachycardia.'”® The latter guidelines highlight
overall safety concerns with PIP BBs/CCBs for PSVT
treatment because of the potential risks of syncope,
hypotension during supraventricular tachycardia, and
bradycardia following conversion observed in previous
studies using this approach.

STUDY LIMITATIONS AND FUTURE
DIRECTIONS

The open-label design of NODE-302 has inherent limi-
tations. All patients in this study received etripamil, and
as such, efficacy measurements cannot be compared
with placebo, as in the preceding NODE-301 study.
It is also possible that patients who had a negative
experience (either safety or efficacy related) with the
study drug in NODE-301 would be less likely to enroll
in the open-label NODE-302 study. Nevertheless, re-
sults from this study demonstrate the consistent safety
of etripamil 70-mg nasal spray, self-administered for
symptomatic PSVT treatment without medical super-
vision. No patients withdrew from this trial because of
etripamil-related AEs.

Another important limitation of the NODE-302
study was that patients were permitted to use, and
were provided with, only a single dose of etripamil
70-mg for each PSVT episode. Similar to the use of
intravenous adenosine for termination of atrioventric-
ular nodal-dependent PSVT, the response to etripamil
is likely dose dependent. Therefore, optimal dosing of
etripamil for improved efficacy and persistent safety
continues to be actively investigated. The ongoing
phase 3, randomized, placebo-controlled RAPID
(Multi-Centre, Ranomized, Double-Blind, Placebo-
Controlled, Efficacy, and Safety Study of Etripamil
Nasal Spray for the Termination of Spontaneous
Episodes of Paroxysmal Supraventricular Tachycardia)
trial (NODE-301 Part 2) includes an option for patients
to self-administer a second dose of the study drug
10minutes after the first dose if symptoms persist
during spontaneous PSVT. Following their first treated
PSVT event in the RAPID trial, an open-label treatment
phase and subsequent enrollment in the NODE-X
study will allow patients to treat subsequent PSVT ep-
isodes with etripamil, using up to two 70-mg doses,
over continued long-term follow-up. These studies will
provide valuable insight on the efficacy and safety of
the new dose regimen for the long-term management
of recurrent symptomatic PSVT episodes. The study
design, which did not specify a time when etripamil
must be taken after PSVT initiation, and unobserved
patient behaviors (to verify proper drug administration),
could have influenced the conversion rate and the time
to PSVT conversion. However, the NODE-302 study
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was designed to reflect the anticipated real-world use
of etripamil. Although patients were instructed on how
to use etripamil beforehand, were observed using a
test dose during the NODE-301 study, and were pro-
vided access to written instructions and a telephone
coach, the NODE-302 study described here did not
involve direct observation of etripamil use during a
PSVT event. Study personnel verified that returned
spray devices were used after each event, and 3% of
episodes were treated with only half of the dispensed
dose. Finally, some PSVT episodes (n=14, 6%) could
not be adjudicated because of missing ECG data and
were not included in the efficacy analysis.

The results from the NODE-302 study suggest that
investigational etripamil is a safe and effective self-
administered treatment for treating spontaneous, VM-
refractory PSVT without medical supervision. There
were no signals of new safety concerns or AEs during
this long-term follow-up of repeat drug administration
for up to 11 episodes. This therapeutic approach could
potentially reduce emergency medical service use for
treating VM-resistant PSVT episodes. Pending studies
of a second dose of intranasal etripamil during ongo-
ing PSVT without medical supervision will provide ad-
ditional safety and efficacy data to assess its potential
therapeutic application.
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