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ABSTRACT

Introduction: Gonorrhea, caused by Neisseria
gonorrhoeae (NG), is the second most common
bacterial sexually transmitted infection (STI).
Rates of antimicrobial resistance to standard
care are increasing worldwide, with many
antibiotic classes now ineffective against NG.
Gepotidacin is a first-in-class, bactericidal,
triazaacenaphthylene antibiotic that inhibits
bacterial DNA replication by inhibition of two
enzymes, where a single target-specific mutation
does not significantly impact susceptibility.
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Gepotidacin confers activity against NG,
including most strains resistant to marketed
antibiotics. Here, we describe the design of a
phase 3 clinical trial (EAGLE-1; NCT04010539)
evaluating gepotidacin for the treatment of
uncomplicated urogenital gonorrhea.

Methods: This phase 3, randomized, multicenter,
sponsor-blinded, noninferiority study across
six countries is comparing the efficacy of
gepotidacin with ceftriaxone plus azithromycin
in 400 patients with uncomplicated urogenital
gonorrhea  (microbiological intent-to-treat
population) and assessing the safety of gepoti-
dacin in approximately 600 patients (intent-to-
treat population). Eligible participants 12 years of
age or older with clinical suspicion of urogenital
gonococcal infection and a NG-positive
urogenital sample and/or purulent discharge are
randomized 1:1 to receive oral gepotidacin
(2 x 3000mg 10-12h apart) or ceftriaxone
(500 mg, intramuscular) plus azithromycin
(1g, oral). The primary endpoint is culture-
confirmed bacterial eradication of NG from the
urogenital site at the test-of-cure (days 4-8)
visit.

Planned Outcomes: This trial was designed
in accordance with US Food and Drug
Administration (2015) and European Medicines
Agency (2011) guidance, particularly the primary
endpoint and microbiological evaluability
requirements. This study will help characterize
the risk-benefit profile of gepotidacin for
treating uncomplicated urogenital gonorrhea.
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Gepotidacin is an important potential treatment
for gonorrhea to help address the urgent unmet
need of multidrug resistance and the increas-
ingly limited number of oral treatment options.
Trial Registration: ClinicalTrials.gov identifier,
NCT04010539.
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Antimicrobial resistance rates of Neisseria
gonorrhoeae are increasing worldwide.

There is an urgent unmet need for new
oral treatment options for patients with
uncomplicated urogenital gonorrhea.

We describe the design of a phase 3
clinical trial to evaluate gepotidacin for
the treatment of uncomplicated
urogenital gonorrhea in adolescent and
adult female and male participants.

This study will evaluate the risk-benefit
profile of gepotidacin as a novel oral
treatment option for uncomplicated
urogenital gonorrhea.

INTRODUCTION

Gonorrhea, caused by the Gram-negative
bacterium Neisseria gonorrhoeae (NG), is a
common sexually transmissible infection (STI).
Unless treated early, gonorrhea can lead to
reproductive tract complications such as pelvic
inflammatory disease, ectopic pregnancy, and
infertility, and can also facilitate the transmission
and acquisition of human immunodeficiency
virus [1, 2]. Gonorrhea is the second most
common bacterial STI, and the rate of infection
is rising rapidly worldwide. In the USA, the
Centers for Disease Control and Prevention
(CDC) reported that rates of gonorrhea
infection in 2018 had increased by 82.6% since

a historic low in 2009 [3]. The World Health
Organization (WHO) estimated that 82.4 mil-
lion people were newly infected with NG in
2020 [4]. Between 2013 and 2019, diagnoses of
gonorrhea in England rose by 128% to 70,922,
the largest annual number ever reported [5].
The increase in international travel in the
recent years may be contributing to the spread
of gonorrhea [6].

Gonorrhea is curable when treated with
antibiotics. However, antimicrobial resistance
(AMR) of NG has increased recently, rendering
many classes of antibiotics, including
fluoroquinolones and oral cephalosporins,
ineffective against drug-resistant strains [7]. NG
is now classed as a multidrug-resistant pathogen
(4, 8-10].

NG that is resistant to previously
recommended treatment options is rising [11].
In 2019, the CDC estimated that more
than 550,000 infections caused by
antibiotic-resistant NG occur in the USA each
year, and they have identified drug-resistant NG
as an urgent threat to public health, with an
increase of 124% each year in the number of
infections caused by drug-resistant NG [12]. Glo-
bal surveillance of NG by the WHO in 2017-2018,
which included data from 73 countries, showed
widespread AMR [13]. Specifically, ciprofloxacin
resistance was extremely high (present in all
reporting countries), resistance to azithromycin
was reported in 84% of countries and rapidly
increasing, and resistance to ceftriaxone and
cefixime was emerging (in 31% and 47% of
countries, respectively) [4, 13, 14]. Over
time, resistance to the above first-line therapies,
and other |historical treatments (e.g.,
fluoroquinolones, macrolides such as
azithromycin, and B-lactams such as penicillin
and tetracycline) has increased, and now the
CDC recommends S500mg intramuscular
ceftriaxone as the sole effective treatment for
gonorrhea [12, 15]. However, as shown by the
WHO surveillance study and more recent data,
there is an increasing chance that resistance to
this drug may be encountered in clinical
practice [16, 17]. The possibility of using older
antibiotics to treat patients with NG that is
resistant to ceftriaxone has been raised but
co-resistances are common in such strains [10]. It
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is of concern that dual-antimicrobial regimens
(e.g., mainly ceftriaxone and azithromycin)
might not be effective in the long term or an
affordable solution in resource-limited systems;
hence, this treatment recommendation has been
removed from some national guidelines [11, 18].
The WHO has warned that, without new treat-
ments, some gonorrhea infections could become
untreatable due to the high levels of AMR
[13, 16, 19].

Gepotidacin is a first-in-class, bactericidal,
triazaacenaphthylene antibiotic that inhibits
bacterial DNA replication by inhibition of two
enzymes, where a single target-specific mutation
does not significantly impact susceptibility
[20-22]. The activity of gepotidacin appears
specific to Dbacterial topoisomerases, by
interacting with the GyrA subunit of bacterial
DNA gyrase and the ParC subunit of bacterial
topoisomerase 1V in Escherichia coli, with
in vitro studies showing little effect on human
topoisomerase Ilo [20, 21]. The mechanism of
action of gepotidacin differs from other
novel antibiotics including zoliflodacin, a
spiropyrimidinetrione antimicrobial that blocks
DNA gyrase (GyrB) [23].

Here, we describe the rationale and design
for an ongoing randomized, comparator-
controlled, sponsor-blinded, phase 3 clinical
trial [Efficacy of Antibacterial Gepotidacin
Evaluated (EAGLE)-1; NCT04010539] of gepoti-
dacin versus intravenous (IV) ceftriaxone plus
oral azithromycin as control for the treatment
of uncomplicated urogenital infection caused
by NG in adolescent and adult female and male
participants.

GEPOTIDACIN

Preclinical Studies

In vitro studies demonstrated that gepotidacin
confers activity against most strains of target
pathogens, such as Escherichia coli, Staphylococcus
saprophyticus, and NG, including those resistant
to established antimicrobial classes [24-26].

Clinical Studies

Gepotidacin has been evaluated in phase 2
studies for the treatment of acute bacterial
skin and skin structure infections (IV
administration) [27], uncomplicated urogenital
gonorrhea (oral administration) [28], and
uncomplicated urinary tract infection (uUTI;
oral administration) [29]. A phase 3 study to
evaluate oral gepotidacin for the treatment of
uncomplicated urogenital gonorrhea
(NCT04010539) is currently ongoing, while one
phase 3 trial of oral gepotidacin for uUTI is
ongoing (NCT05630833) and two have recently
been completed (NCT04020341 and
NCT04187144) [30].

Dose Justification

In the current study, gepotidacin will be
administered as 2 x 3000 mg oral doses, with
the two doses administered 10-12h apart.
The safety and tolerability of oral gepotidacin
have been evaluated in phase 1 (healthy
volunteers) studies and a phase 2 (patients with
uncomplicated urogenital gonorrhea) study
[28, 30]. In the phase 2 study, single oral doses
of 1500 and 3000 mg gepotidacin were both
> 95% efficacious (bacterial eradication) against
urogenital NG, with no unexpected safety sig-
nals at either dose. However, three participants
failed therapy at the urogenital body site [all
with a baseline NG isolate with a gepotidacin
minimum inhibitory concentration (MIC) of
1 pg/mL and a pre-existing D86N substitution
in the parC gene] and resistance to gepotidacin
emerged in two isolates during this study,
indicating the need for a higher dose in the
phase 3 study. Bacterial eradication was 100%
when the ratio of the area under the unbound
plasma concentration-time curve over 24h
(fAUCy_24) to the MIC was > 48, and all
microbiological failures were associated with
fAUCp_24/MIC values of < 24 [28, 31, 32]. Due
to the limited number of isolates from the phase
2 study with the pre-existing single-step muta-
tion (D86N in parC), an in vitro hollow fiber
infection model was developed to determine
the level of gepotidacin exposure needed to
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prevent the development of resistance in NG.
Results showed that total daily doses of > 4500 mg
would be sufficient [32, 33]. Compared with
1 x 3000 mg dose used in the phase 2 study,
administration of 2 x 3000 mg oral doses was
expected to provide twofold higher systemic
exposures, thereby increasing efficacy against NG
isolates with higher gepotidacin MIC values and
reducing the risk of developing on-therapy
resistance [32]. In addition, the available clinical
data and population pharmacokinetics modeling
suggested that the proposed phase 3 dose would
have a similar safety profile to that of a single
3000 mg dose [34].

Safety

To date, oral and/or IV gepotidacin has been
investigated in 18 completed clinical studies
[27-30, 34-39], while two phase 3 studies are
ongoing: one a study in uUTI in Japan
(NCT05630833) and the other the study
described herein in urogenital gonorrhea.
Adverse events (AEs) in the published studies
were generally nonserious and mild to moderate
in intensity. Gastrointestinal (GI) effects,
including nausea, diarrhea, abdominal pain,
and flatulence, were the most common AEs
reported (data on file). In a study assessing
2 x 3000 mg doses of gepotidacin 12h apart
in healthy adult and 6h apart in healthy
adolescent volunteers, 77% of participants
experienced an AE, 62% experienced diarrhea,
and 31% had abdominal discomfort [34]. The
GI effects of gepotidacin appear dose related,
with reduced incidence at 1500 mg compared
with 3000 mg daily doses. The occurrence of
Gl-related AEs may also be reduced by taking
gepotidacin with food [34, 40].

Oral doses of gepotidacin up to 1500 mg
twice daily have been associated with only one
drug-related serious AE (SAE; dysarthria)
[27, 39]. Mild concentration-dependent QT
(QTc) prolongation has been observed with
gepotidacin, but has not translated into
medically significant changes or AEs
[28, 29, 37]. Gepotidacin has been shown
in vitro to be a rapidly reversible inhibitor of
acetylcholinesterase within the clinical plasma

concentration range [32, 37]. The selection of
gepotidacin doses with geometric mean peak
concentration (Cpax) < 14 pg/mlL, per the dose
selected for EAGLE-1, is expected to minimize
the likelihood of QT prolongation and
acetylcholinesterase inhibition. Overall, non-GI
AEs of gepotidacin have mostly been mild, and
associated with Cp,,x levels higher than those
that typically occur with the proposed phase 3
dosing.

Efficacy

The efficacy of gepotidacin was evaluated in a
phase 2, randomized, multicenter, open-label,
dose-ranging study in adults with uncomplicated
urogenital gonorrhea caused by NG [28, 31, 32].
Participants were stratified by gender and sexual
orientation and randomly assigned to receive a
single oral dose of gepotidacin, either 1500 mg or
3000 mg. Both doses were successful, with
urogenital NG eradication rates of 29/30 (97%)
and 37/39 (95%) for the 1500 mg and 3000 mg
gepotidacin doses, respectively. Three partici-
pants failed therapy and two developed resistance
to gepotidacin, as described earlier.

METHODS

EAGLE-1 is a phase 3, open-label (sponsor-
blinded), parallel-group, multicenter, comparator-
controlled, noninferiority study in adolescent
and adult participants (Fig. 1), with study sites
in Australia, Germany, Mexico, Spain, the UK,
and the USA. The study aims to compare the
efficacy and safety of oral gepotidacin with
intramuscular ceftriaxone plus oral
azithromycin for the treatment of uncomplicated
urogenital gonorrhea caused by NG. The
study design follows the US Food and Drug
Administration (FDA) Guidance for Industry for
developing drug treatments for uncomplicated
gonorrhea [41] and the European Medicines
Agency (EMA) Guideline on the Evaluation of
Medicinal Products indicated for treatment of
bacterial infections [42], with a noninferiority
margin of —10%.
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Study Populations

Participants must be > 12 years of age at the
time of signing the informed consent/assent
and have a body weight > 45kg. Eligible
participants must have a clinical suspicion of a
urogenital gonococcal infection (which can
include sexual contact within the past 14 days
with a partner who had a confirmed gonococcal
infection) with or without pharyngeal and/or
rectal gonococcal infection. Also required is one
of the following: (1) purulent yellow, green, or
white urethral discharge (male participants) or
abnormal cervical or vaginal mucopurulent
discharge upon physical examination (female
participants); (2) a positive culture for NG up to
5 days before screening (as long as the participant
has not received any treatment for this
infection); (3) a Gram (or equivalent) stain
(urogenital specimen) positive for intracellular
Gram-negative diplococci up to 5 days before

screening (as long as the participant has not
received any treatment for this infection); or (4)
a prior positive nucleic acid amplification test
(NAAT) assay for NG up to 7days before
screening (as long as the participant has not
received any treatment for this infection).
All participants must be willing to either
abstain from anal, oral, and vaginal sexual
intercourse or use condoms for all forms of
sexual intercourse from the baseline visit
through to the test-of-cure visit. Participants are
excluded if they have specific renal, urogenital,
cardiac, or hepatic medical conditions; are
immunocompromised; require medication that
may be impacted by inhibition of
acetylcholinesterase; have a body mass
index > 40kg/m*>  or > 35.0kg/m?  with
obesity-related health conditions; have any
condition that may interfere with the absorp-
tion, distribution, metabolism, or excretion of
gepotidacin; have received treatment with other

Baselinevisit (day 1) Oral 2000
ra m
gepotidacirf%
administeredatthe
study site during
Baselinevisit (day 1)
(dose1)®

Male and female

Oral 3000 mg
gepotidacin®
self-administered asan

outpatient10to 12
hours after first dose 1

(day1 to 2) (dose 2)¢

adolescentoradult
participants with
clinical suspicion ofa
urogenital gonococcal

Stratified by sexand
sexual orientation
combinationand age;
1:1 randomization®

Primary efficacy
Test-of-curevisit3to 7
days posttreatment
(day4 to 8)

Follow-up visit®
(day 14 to 21)

infection®

Intramuscular 500 mg
ceftriaxione plus oral
1 g azithromycin®
administered atthe
study site during
Baseline visit (day 1)

Fig. 1 Study design. “Refer to inclusion criteria (Supple-
mentary Material) for details regarding urogenital gono-
coccal infection eligibility requirements. *Stratification will
be performed before randomization to ensure that
treatment groups are balanced with regard to sex and
sexual orientation combination and age. “Study treatment
will be administered under open-label conditions. All doses
of oral study treatment should always be taken after food
consumption and with water. “Participants randomly
assigned to gepotidacin will self-administer their second
dose (3000 mg) as an outpatient 10-12 h after the first

dose; however, for participants who weigh < 50 kg or have
moderate renal impairment, the second dose should be
taken approximately 12 h after the first dose. “Participants
will return to the study site any time from days 14 to 21
for a follow-up visit. The investigator and/or study site
staff should make every effort to ensure a participant
returns for this visit. If it is determined that a participant is
unable to return to the study site, the follow-up visit
assessments may be completed via telephone, with the
exception of assessments requiring sample collection for
laboratory testing
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systemic antibiotics or antifungals within
1 week before study entry; were previously
enrolled in a gepotidacin study; or are pregnant.
For further details of the exclusion criteria,
please see the Supplementary Material.

Participants are stratified by sex and sexual
orientation: men who have sex with men or are
bisexual; men who have sex with women; and
women. Stratification by age (12-17 years;
> 18-65 years; > 65 years) is also  being
implemented.

Study Procedures

The schedule of activities is depicted in Table 1.
At baseline (study day 1), participants are
randomly assigned to receive gepotidacin or
ceftriaxone plus azithromycin. The first dose of
gepotidacin (3000 mg) is administered orally at
the study site during the baseline visit, and the
second dose (also 3000 mg, oral) is taken in an
outpatient setting 10-12 h later. For participants
who weigh < 50kg or have moderate renal
impairment [defined as creatinine clearance
of > 30-59 mL/min (per renal artery pressure)],
the second dose will be taken approximately 12 h
after the first dose. Ceftriaxone (1 x intramuscular
500 mg dose) plus azithromycin (1 x oral 1 gdose)
are administered at the study site during the
baseline visit.

Safety and microbiological assessments will
be conducted at the baseline visit, test-of-cure
visit (days 4-8) and follow-up visit (days 14-21)
as outlined in the schedule of activities. Per FDA
guidance, microbiological success is defined as
culture-confirmed eradication of NG at the
respective body site observed at the test-of-cure
visit (days 4-8).

Participants whose baseline NAAT results are
positive for Chlamydia trachomatis (CT) and/or
Mycoplasma  genitalium (MG) infection are
treated for these conditions according to local
standard of care at or after the test-of-cure visit
(once all the study procedures of this visit
have been completed). At study entry, any
participant suspected or confirmed to have a CT
infection will not be allowed to enroll in the
study if, per the investigator's judgment,

standard-of-care treatment for this infection
cannot be safely postponed until the test-of-
cure visit.

Measurements—Samples
for Microbiological Analysis

At the baseline visit, a pretreatment urogenital
swab specimen will be obtained from all
participants for Gram stain and bacteriological
culture for NG for local laboratory culture with
subsequent confirmation of identification at the
central laboratory. In addition, urine or swab
samples will be collected for central laboratory
and local laboratory NAATs for NG and CT as
well as MG (central laboratory only). Baseline
pretreatment pharyngeal and rectal swab
specimens will also be obtained from
participants consenting to these samples being
taken, for NG bacteriological local laboratory
culture and central laboratory NG and CT
NAATs. At the test-of-cure visit, specimens from
all body sites collected at baseline will be
collected with the exception of the MG NAAT.
Gram stain will only be conducted on urogeni-
tal specimens. At the follow-up visit, pharyngeal
specimens will be obtained for NG local
laboratory bacteriological culture and central
laboratory NAAT testing only if participants had
a positive central laboratory NAAT assay for
pharyngeal NG at both the baseline and
test-of-cure visits. If patients are positive
for MG by NAAT at the baseline visit from the
urogenital site, a urogenital specimen will be
collected at the follow-up visit for MG central
laboratory NAAT testing. NAAT outcomes are
exploratory endpoints and do not form the
primary or secondary endpoints. Local labora-
tories are utilized for NG bacterial culturing to
ensure that the culture is conducted within 24 h
of specimen collection from the patient; NG is
fastidious, and viability may be compromised
beyond 24 h of specimen collection. All of the
NG isolates recovered at the local laboratory will
be frozen and shipped to a central laboratory for
confirmation of identification, susceptibility
testing, and molecular analysis.
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Table 1 Schedule of activities

Visit"
Study day

Procedure

Early

withdrawal
NA

NA

Weritten informed consent/assent
IRT—screening module

Inclusion and exclusion criteria
Participant demography

Participant social and sexual history
Medical/surgical history

Diagnosis of presumptive uncomplicated urogenital

gonorrhea
Bacteriology samplcsd
NAAT assay samples®

Physical examination (including height
and weight at baseline only)"

12-Lead electrocardiogram

Vital sign measurements®

Hematology, chemistry, and urinalysis
Serology (hepatitis B and C and HIV)"
Urine pregnancy test’

Drug and alcohol screen
IRT—randomization schedule
Administer oral gepotidacin’
Administer IM ceftriaxone plus oral azithromycink
Sexual history since last visit

Serious adverse events'

Adverse events™

Concomitant medication review
Schedule TOC and follow-up visits

Treatment for CT and/or MG infection?

T T B I R

"X
=

T T IR

MR

ST T

=1

T TR B

<K o) X
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Table 1 continued

Visit" Baseline TOC®  Follow-up®  Early

withdrawal
Study day 1 4to8 14 to 21 NA
Procedure Predose  Postdose  NA NA NA
Genetic sample? X

AE adverse event, CT Chlamydia trachomatosis, HIV human immunodeficiency virus, IM intramuscular, IRT interactive

response technology, MG Mycoplasma genitalium, NA not applicable, NAAT nucleic acid amplification test, SAE serious

adverse event, 70OC test-of-cure

“For all study visits, e¢Consent may be utilized with remote collection of study-related data (only where local regulations

permit)

*TOC (day 4-8) visit: participants return to the study site within 37 days after study treatment administration (earlier in

event of AE)

“Participants return to the study site from day 14-21 for a follow-up visit. If unable to return to the study site, it may be

completed via telephone, with the exception of assessments requiring sample collection for laboratory testing

4A single urogenital swab specimen will be obtained for culture from all patients at baseline and TOC. Swab specimens for

culture will also be obtained from the rectal and/or pharyngeal sources at baseline and TOC for patients who provide

consent. The only specimen at the follow-up visit for culture is pharyngeal and only if both the baseline and TOC

pharyngeal NAATS are positive for NG

Pretreatment baseline urogenital specimens are obtained from all participants. At baseline, two separate samples are

obtained (one for the local laboratory and one for the central laboratory). At follow-up, a urogenital specimen will be

collected for the detection of MG only by NAAT from participants who have a positive NAAT assay for MG at baseline.

Baseline and TOC NAAT specimens are also collected from rectal and/or pharyngeal sources from patients who provided

consent. For patients that provided pharyngeal NAAT specimens that are positive at both the baseline and the TOC, a
haryngeal specimen will be obtained at the follow-up visit for NG NAAT testing

A complete physical examination is performed at the baseline visit, and a gonorrhea-focused examination is performed at

the TOC visit

8Measurement of temperature, blood pressure, and pulse rate

hrf serology testing performed within 3 months prior to the first dose was positive, testing at baseline is not required

‘A negative urine pregnancy test is sufficient for eligibility

'During the baseline visit, participants randomly assigned to gepotidacin will receive their first oral dose (3000 mg) at the

study site. Participants will self-administer their second dose (3000 mg) as an outpatient 10-12 h after the first dose;

however, for participants who weigh < 50 kg or have moderate renal impairment, the second dose should be taken

approximately 12 h after the first dose). Each dose should be taken after food consumption and with water to assist with

tolerability. Participants will be contacted to confirm that they took their second gepotidacin dose

“During the bascline visit, participants randomly assigned to ceftriaxone plus azithromycin will receive 1 x IM dose of

ceftriaxone (500 mg) plus 1 X oral dose of azithromycin (1 g). Azithromycin will be taken after food consumption and

with water

ISAEs should be recorded from the time of consent/assent

"AEs should be recorded from the time of the first dose of study treatment

"Return day/time for the TOC and follow-up visits should be confirmed

“Pre-visit reminder: study site staff will contact the participant 24 £ 4 h before the respectively scheduled baseline (if

applicable), TOC, or follow-up visit

PParticipants who tested positive for CT and/or MG per NAAT results at the baseline visit will be treated per local standard

of care at or after the TOC visit or at the follow-up visit (if treatment has not already been initiated), as required, after all

study procedures at the visit have been completed

9Sample to be collected only if the participant has a signed consent/assent specific for this purpose. The baseline visit is the

recommended time to collect the sample; however, it can be collected at any time during the study
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Planned Outcomes

The primary efficacy endpoint for this study is
culture-confirmed bacterial eradication of NG
from the urogenital body site (i.e., microbiological
success) at the test-of-cure visit. Secondary efficacy
endpoints include culture-confirmed bacterial
eradication of NG from the rectal and/or pharyn-
geal body sites (i.e., microbiological success) at the
test-of-cure visit. Details of safety endpoints,
including NAAT testing, can be found in the
Supplementary Material.

Adverse Events

All reported AEs and SAEs are coded using
Medical Dictionary for Regulatory Activities and
summarized by system organ class and preferred
terms. The severity of each AE is determined by
the investigator according to the US National
Institute of Allergy and Infectious Diseases
Division of Microbiology and Infectious
Diseases criteria for adult toxicity assessment
[43]. Predefined AEs of special interest for this
study are cardiovascular events, GI events,
Clostridioides difficile events, and AEs potentially
related to acetylcholinesterase inhibition.

Data Analysis

This study 1is designed to demonstrate
noninferiority of gepotidacin to ceftriaxone
plus azithromycin dual therapy for the primary
efficacy endpoint. Gepotidacin will be declared
noninferior to treatment with ceftriaxone plus
azithromycin if the lower limit of the two-sided
95% confidence interval (CI) for the difference
between the microbiological success rate of
gepotidacin and ceftriaxone plus azithromycin
at the test-of-cure visit is above the noninferiority
limit of —10.0% [44]. Superiority of gepotidacin
will be declared if the lower end of the CI is above
0%. The Miettinen and Nurminen [45] method
will be used for the primary analysis, stratified by
sex and sexual orientation (men who have sex
with men, men who have sex with women, or
females). The intent-to-treat (ITT) population is
defined as all participants randomly assigned to
study treatment. The primary analysis will be

conducted on the microbiological-ITT (micro-
ITT) population, which includes all participants
in the ITT population who receive at least one
dose of study treatment and have confirmed NG
isolated that is ceftriaxone-susceptible from
baseline culture of their urogenital specimen.

Approximately 620 participants will be
randomized to achieve approximately 400
participants (200 per treatment group) in the
micro-ITT population.

Assuming a 90% microbiological success rate
for both treatment groups, a sample size of 400
micro-ITT participants will provide approximately
91% power to demonstrate noninferiority of
gepotidacin to ceftriaxone plus azithromycin with
a 0.025 one-sided significance level and a —10%
noninferiority margin.

STRENGTHS AND LIMITATIONS

Given its unique mechanism of action,
gepotidacin may represent an important step
towards effective oral treatment for patients
with urogenital gonorrhea infections caused by
AMR NG [26]. The study described here (EAGLE-1)
will help characterize the risk-benefit profile of
gepotidacin in the treatment of uncomplicated
urogenital gonorrhea. The primary endpoint of
the study 1is culture-confirmed bacterial
eradication of NG at the test-of-cure visit,
which is consistent with previous studies in
uncomplicated gonorrhea and with FDA and
regulatory guidance [41, 42]. Results of NAATs
were included as exploratory endpoints as they
are the standard of care in clinical practice and
would be supportive of the culture results [15].
However, this study was not designed to analyze
efficacy on the basis of NAATs as nucleic acids
can remain viable up to 15 days post clearance
of the infection [46].

The EAGLE-1 study commenced in October
2019 and continued during the COVID-19
pandemic. This placed additional challenges on
data collection and study processes. Some of
these challenges were mitigated by protocol
amendments. Every effort was made to adhere
to protocol-specified procedures, including
follow-up assessments. However, there was a
need to minimize the amount of time patients
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spent in the clinic. Hence, where local regulations
permitted, electronic consent and remote
collection of study-related data were utilized. In
addition, additional study questions on sexual
history/behavior may have deterred some
potential participants from enrolling in the
study.

The comparator antibiotics (ceftriaxone and
azithromycin) were standard of care in many
countries at the time the study began enrolling.
However, treatment practices have since been
updated. For example, azithromycin is no
longer recommended in the UK or the USA due
to increased resistance rates [42, 47]. Treatment
with ceftriaxone and azithromycin is still
recommended in Australia, Spain, Germany,
and Mexico, where there are also EAGLE-1 sites,
although these countries recommend different
doses. It was decided to continue with 500 mg
ceftriaxone and 1g azithromycin as the
comparator regimen throughout this study.

In EAGLE-1, gepotidacin is administered as a
total dose of 6000 mg, split into two doses of
3000 mg, 10-12h apart. Compared with the
current standard of care for urogenital
gonorrhea of intramuscular ceftriaxone plus
azithromycin, gepotidacin may be more suit-
able for patients with a needle phobia, who
prefer oral administration, or who have an
allergy to cephalosporins, while an orally
administered treatment option will aid in
reducing patient waiting time in the healthcare
facility (time needed to wait for a nurse to
administer injection, and post-injection wait),
as well as clinician workload.

ETHICS

These studies are conducted in accordance with
the protocols and consensus ethical principles
derived from international guidelines including
the Declaration of Helsinki and Council for
International Organizations of Medical Sciences
International Ethical Guidelines, International
Council on Harmonization Good Clinical
Practice Guidelines, and applicable laws and
regulations. Protocol and amendments,
informed consent form/adolescent assent form/
eConsent (if applicable), investigator’s

brochure, and other relevant documents (e.g.,
advertisements) were submitted to an institu-
tional review board/independent ethics
committee (IRB/IEC) by the investigator and
reviewed and approved by the IRB/IEC before
the study was initiated. The master IRB was
Advarra Institutional Review Board (Columbia,
MD, USA), while study sites outside the USA
used their appropriate local IRB/IEC. Adolescent
patients will only be enrolled at study sites
where investigators have experience in this
population and if allowed per the study site’s
institutional ethics committees and local country/
national regulatory guidelines; enrollment will
be contingent upon such approvals.

DISSEMINATION

AMR is an increasing challenge among
patients with gonorrhea, with NG becoming
resistant to nearly all currently available
antibiotics recommended in guidelines for
treatment. The phase 3 trial presented here
will advance our understanding of the
potential for using the novel antibiotic
gepotidacin to treat uncomplicated urogeni-
tal gonorrhea. With its unique mechanism of
action, gepotidacin may help address the
urgent future unmet need for new and
effective oral treatment options for urogenital
gonorrhea infections caused by AMR NG.
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