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ABSTRACT

Skin and soft tissue infections (SSTI) and community-
acquired pneumonia (CAP) are major public health prob-
lems that are commonly encountered in the primary care
setting. Establishing the severity of disease is an impor-
tant step in the diagnosis of SSTI and CAP, because this
can affect decisions about optimal management, includ-
ing level of care. Due to antibiotic resistance, allergies,
and adverse effect profiles of current therapies, there
is a need for new treatment options for both SSTI and
CAP. Improved utilization of oral outpatient antibiotic
treatments can also minimize the risk of serious adverse
effects or nosocomial infections, leading to better patient
outcomes. As these infections are mostly treated in out-
patient settings, primary care clinicians are best suited to
implement changes such as use of oral antibiotics, where
appropriate, to reduce hospitalization, with its associated
costs and risks to the patient.

INTRODUCTION

Skin and soft tissue infections (SSTI), including acute bac-
terial skin and skin structure infections (ABSSSI),"” and
community-acquired pneumonia (CAP) are major pub-
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lic health problems. They are associated with significant
morbidity and mortality and place a substantial burden
on the healthcare system.?”

Despite many advances in the management of SSTI
and CAD, significant challenges persist. Commonly pre-
scribed antibiotic treatment regimens may be ineffective
due to antibiotic resistance. There are also safety concerns
with certain antibiotics used to treat SSTI or CAP, includ-
ing drug allergies and other adverse events such as QT
prolongation and Clostridioides difficile infection (CDI).*™*
Here we consider the management of these common
community-acquired infections from a primary care
viewpoint, including epidemiology and bacterial patho-
gens, diagnosis and risk stratification, treatment, chal-
lenges, and unmet needs.

OVERVIEW OF EPIDEMIOLOGY AND BACTERIAL
ETIOLOGY

SSTI

The incidence of SSTI is estimated at 48.5 per 1000 person-
years, with >14 million physician office visits and 750,000
hospitalizations each year in the United States.>'>®
Patients with SSTI frequently seek medical care at an
emergency department (ED), and 15% of these patients
are admitted to the hospital.'"”'® Patients with underlying
comorbidities or certain risk factors—including diabetes,
vascular disease, obesity, and intravenous drug use—are
at increased risk for developing SSTL.%"!519 Cellulitis and
erysipelas are the most common non-purulent SSTI and
are caused in most cases by streptococci. In contrast,
purulent infections, including abscesses and wounds,
are commonly caused by Staphylococcus aureus, often
methicillin resistant (MRSA).** Wound infections can

*ABSSSI include a subset of SSTI defined by the US Food and Drug
Administration (FDA) for the purpose of registration trials as bacterial
infections of the skin with a lesion size area of >75 cm?. ABSSSI include
major cutaneous abscesses, wound infections, or cellulitis/erysipelas.
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also be caused by Gram-negative or anaerobic bacteria.®*
Community-acquired MRSA has been identified in 59% of
patients presenting to the ED with SSTI.*!

CAP

CAP affects approximately 4.9 million patients annually in
the United States,? and together with influenza, pneumo-
nia was the ninth leading cause of death in 2020.° In the
United States, there are ~4.5 million ambulatory visits per
year for CAP,* and ~60% of patients who present to an ED
with CAP are treated as outpatients.”® The percentage of
patients with CAP who are admitted to hospital varies by
country; in the United States, the annual incidence of CAP
requiring hospitalization is estimated to be 24.8 cases per
10,000 adults.>* However, the rate is higher in older adults
and patients with comorbidities, such as chronic obstruc-
tive pulmonary disease (COPD), congestive heart failure,
and diabetes.*

The most common bacterial pathogen associated
with CAP is Streptococcus pneumoniae.*** Other bac-
terial pathogens in adults with CAP include S aureus,
Haemophilus influenzae, and atypical pathogens (eg,
Legionella pneumophila, Mycoplasma pneumoniae, and
Chlamydophila pneumoniae).**

MANAGEMENT OF SSTI AND CAP

IN THE OUTPATIENT SETTING

Diagnosis and risk stratification

An important step in the optimal management of patients
with SSTI or CAP is establishing the severity of disease. An
accurate assessment of disease severity can guide the cli-
nician’s choice of antibiotics, including route of delivery
and preferred site of care. Risk stratification tools may also
help clinicians avoid unnecessary hospital admissions,
thereby reducing treatment costs and the risk of hospital-
associated complications.?*%

SSTI

Robust outcomes data that would inform hospital
admission decisions have not been reported for patients
with SSTI; however, it is known that the mortality rate of
patients hospitalized with SSTI is low (~0.5%).>* In the
absence of validated risk assessment tools, clinicians
make decisions about the optimal site of care based on
markers of disease severity and an assessment of social
factors that may compromise outpatient treatment.?”
Infectious Diseases Society of America (IDSA) SSTI
guidelines from 2014 recommend outpatient therapy
for patients without systemic signs and symptoms of
infection (ie, systemic inflammatory response syndrome

[SIRS], altered mental status, or hemodynamic instabil-
ity).?” Hospitalization is recommended when there is
concern about a deeper or necrotizing infection, or for
patients who have failed outpatient therapy, have poor
adherence, or are severely immunocompromised.?

CAP

The IDSA/American Thoracic Society (ATS) CAP guide-
lines recommend that clinicians use a validated clinical
prediction rule for prognosis, in addition to clinical judg-
ment, to determine the need for hospitalization.® The
most frequently used scoring systems for predicting prog-
nosis and the potential need for hospital treatment are
the Pneumonia Severity Index (PSI) and CURB-65 (see
BOX),?** with PSI being preferred over CURB-65 in current
CAP guidelines.”® However, in the primary care setting,
CURB-65 is considered more practical given the need
for only 5 clinical data elements commonly collected for
patients presenting with signs and symptoms of CAP.?6#30

Treatment

SSTI

Empiric antibiotic treatment is recommended in all
patients with cellulitis or wound infection.”” Uncom-
plicated abscesses are primarily managed with incision

BOX. Commonly used scoring systems
for pneumonia

Pneumonia Severity Index (PSI)

e PSlis composed of 20 items, including age,
coexisting ilinesses (neoplastic disease, liver disease,
congestive heart failure, cerebrovascular disease, and
renal disease), physical examination findings, and
laboratory and radiographic findings. It classifies
patients into 5 categories of severity that are
associated with the risk of mortality.?®

e PSlrisk classes |, Il, and Il represent 69% of CAP
patients, who are at sufficiently low risk for death
and other adverse medical outcomes that physicians
can consider outpatient treatment or an abbreviated
course of inpatient care.?®

CURB-65

e CURB-65 scoring system uses 5 items (Confusion,
Urea level >20 mg/dL, Respiratory rate >30 breaths/
minute, Blood pressure systolic <90 mm Hg or
diastolic <60 mm Hg, and age >65 years) but does
not account for comorbidities.*°

¢ Patients with CURB-65 scores of 0 to 1 have a low
mortality risk and may be considered for management
as outpatients.®
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and drainage and topical antisepsis measures. The 2014
IDSA SSTI guidelines recommend that patients who
present with a cutaneous abscess and systemic signs of
infection should also receive antibiotics.?” More recent
studies in patients with uncomplicated cutaneous
abscess suggest that antibiotic treatment is associated
with modest reductions in the rates of treatment failure
and 30-day recurrence.* The choice of antibiotic is influ-
enced by infection type and likely pathogens, local resis-
tance patterns, and patient characteristics.”” Guideline-
concordant oral antibiotics for the empirical treatment
of non-purulent SSTI (eg, cellulitis, erysipelas) include
penicillin V potassium, cephalosporins, dicloxacillin,
and clindamycin.” For the empirical treatment of puru-
lent infections (eg, cutaneous abscesses), guidelines
recommend oral agents with MRSA activity including
sulfamethoxazole/trimethoprim, a tetracycline (doxycy-
cline or minocycline), clindamycin, and linezolid.*

CAP

Empiric antibiotic treatment is recommended for all
patients with bacterial CAP, including outpatients.?
Antibiotic selection should take into consideration up-
to-date local guidelines for microorganism prevalence
and susceptibility patterns when available. The IDSA/
ATS CAP guidelines recommend that outpatients with-
out comorbidities be treated with amoxicillin, doxycy-
cline, or a macrolide (only in areas where pneumococ-
cal resistance to macrolides is <25%).%® For outpatients
with CAP who have comorbidities, the guidelines rec-
ommend broader-spectrum coverage, not only because
patients with comorbidities are at higher risk for anti-
biotic resistance through increased contact with the
healthcare system, but also because they are more vul-
nerable to poor outcomes if the initial empiric antibi-
otic regimen is inadequate. In addition to targeting S
pneumoniae and atypical bacteria, treatment regimens
for patients with comorbidities should also provide cov-
erage for H influenzae, S aureus, and Gram-negative
bacilli; thus, recommendations are to use a combina-
tion of amoxicillin/clavulanate or an oral cephalosporin
plus a macrolide or doxycycline, or monotherapy with a
respiratory fluoroquinolone.?

CHALLENGES AND UNMET NEEDS

IN THE MANAGEMENT OF SSTI AND CAP

SSTIand CAP in the primary care setting can be challeng-
ing diseases to manage (patient, disease, and treatment
factors that can influence treatment outcomes are illus-
trated in the FIGURE).

FIGURE. Infectious diseases and factors
influencing their outcomes

Drug safety profile (drug
allergies/hypersensitivities,
drug-drug interactions,

Clostridioides difficile infection)
Antimicrobial
therapy

Empiric therapy
Timely administration

Patient
characteristics

Outcomes

Comorbidities and risk
factors (e.g., age,
obesity, diabetes,

renal disease, COPD,

heart disease)

Causative
pathogen(s) and
local/regional
resistance patterns

Disease severity,
signs and symptoms,
site of care decision

Disease state
(SSTI, CAP)

CAP, community-acquired pneumonia; COPD, chronic obstructive pulmonary
disease; SSTI, skin and soft tissue infection.

For SSTI, treatment challenges include the emer-
gence of antibiotic-resistant pathogens such as commu-
nity-acquired MRSA and beta-hemolytic Streptococcus.
Clinicians are forced to rely on older, repurposed oral
antibiotics to treat MRSA SSTI in the community. These
agents have only been rigorously studied in uncom-
plicated SSTI; their efficacy in more complicated SSTI,
including infections in patients with complicating comor-
bidities,* has not been established. This is important, as
patients with SSTI often have comorbidities such as dia-
betes and obesity that are known to adversely affect treat-
ment outcomes.**

In CAP, a definitive microbiological etiology is rarely
established, and clinicians may not have access to local
antibiotic susceptibility data that would help inform their
choice of empiric antibiotics.>*?%%* Uncertainty around the
etiology of CAP, coupled with current rates of resistance to
commonly prescribed antibiotics in key pathogens such
as S pneumoniae, puts patients at risk for receiving inade-
quate treatment, contributing to poor outcomes. Patients
with underlying comorbidities are at greater risk for infec-
tions caused by antibiotic-resistant pathogens and poor
treatment outcomes. In this setting, clinicians may opt
to prescribe a respiratory fluoroquinolone that has more
reliable activity but a less favorable safety profile.?563¢
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Antibiotic resistance: an increasing

problem worldwide

As aresult of antibiotic resistance, antibiotics may become
less effective (or ineffective), allowing infections to per-
sist and thereby increasing morbidity, mortality, and the
risk of spreading infection to others.*”** A recent estimate
has suggested that over 186,000 people die annually in
North America due to antibiotic-resistant infections.* The
majority of United States antibiotic prescriptions originate
in outpatient settings, and a number of studies provide
strong evidence of an association at the individual patient
level between antibiotic prescribing rates in primary care
and antimicrobial resistance in bacteria at different ana-
tomic sites, including the skin and respiratory tract.***
This may present an opportunity to ensure that the right
drug, dose, and duration are selected to help combat the
problem of antibiotic resistance.”

S aureus and S pneumoniae —leading causes of SSTI
and pneumonia, respectively—have developed resistance
to many clinically relevant antibiotics.*® S aureus, includ-
ing MRSA, has been classified by the Centers for Disease
Control and Prevention (CDC) as an urgent threat and
has developed resistance to many first-line oral antibiot-
ics such as beta-lactams and clindamycin.*® In a United
States-based study of 471,550 episodes of SSTI, S aureus
was isolated in 81% of pathogen-positive specimens, of
which 46% were MRSA.® Clindamycin resistance has
been reported in 17% to 20% of isolates of S aureus from
outpatient and inpatient settings at a hospital in the
United States. In a global antimicrobial surveillance
program (SENTRY) from 1997 to 2016, rates of clindamy-
cin resistance were consistently higher in MRSA than in
methicillin-susceptible S aureus (MSSA).*

Drug-resistant S pneumoniae has been classified by the
CDC as a serious threat based on current rates of resistance
to commonly used antibiotics,® including azithromycin,
doxycycline, and oral penicillin. In 2018 to 2019, macrolide
resistance was found in ~40% of S pneumoniaeisolates from
adult ambulatory and inpatient settings in >300 United
States hospitals. S pneumoniae macrolide resistance
exceeded the CAP guideline threshold of >25% in most
United States regions.*® Therefore, considering macrolide
alternatives is now a necessity nationwide. However, cur-
rent alternatives, such as doxycycline, are also significantly
affected by resistance, with ~20% of S pneumoniae strains in
the United States being doxycycline resistant.** S pyogenes
and other B-hemolytic streptococci are sensitive to peni-
cillin, but nonsusceptibility to alternative oral antibiotics
such as macrolides, clindamycin, and tetracycline has been
described in 23%, 8%, and 23% of isolates, respectively.*

Few novel oral antibiotics have been developed in the
last 2 decades to address the issue of resistant pathogens
in the community, which may contribute to treatment
failure.’’* Antibiotic resistance has shifted prescribing
patterns toward higher risk antibiotics, with increasing
reports of community-onset CDI. A surveillance study
performed in 8 United States found that >80% of patients
with community-associated CDI had recent outpatient
healthcare exposure, and 64% had received outpatient
antibiotics within 12 weeks of infection.® SSTT and respi-
ratory tract infections were among the most commonly
reported reasons for these patients receiving antibiotics.*

Antibiotic safety concerns

Despite the availability of multiple antibiotic therapies,
current guideline-recommended antibiotics used to treat
SSTI and CAP are limited by potentially severe adverse
events, including allergies, boxed warnings, and increased
risk of CDI. Moreover, many patients with SSTT and CAP
have comorbidities and are older, which affects drug
pharmacokinetics, potentially necessitating dose adjust-
ments for end-organ dysfunction and increasing the risk
for potential drug-drug interactions.*%

Patients with proven and serious allergies to beta-lac-
tam, sulfonamide, or macrolide antibiotics have limited
alternative options, which may also be less efficacious.?'?
Certain antibiotic classes are associated with serious
safety concerns for adults that are noted in the FDA pre-
scribing information, including:

e Warnings and precautions—eg, QT prolongation
with macrolides, such as azithromycin'"'% photosensi-
tivity with tetracyclines®; myelosuppression, peripheral
neuropathy, and serotonin syndrome with the oxazolidi-
nones, such as linezolid®

¢ Boxed warnings—eg, tendon rupture and central
nervous system effects with fluoroquinolones, such as
levofloxacin and moxifloxacin®®

Two CDC-sponsored studies have found that adverse
events associated with antibiotics are a common cause of
ED visits by adults.®® Penicillins (eg, amoxicillin), sulfon-
amides (eg, trimethoprim-sulfamethoxazole), cephalo-
sporins, and quinolones were the antibiotic classes with
the highest risk of adverse events leading to ED visits,**%
and quinolones were associated with the highest rate of
visits resulting in hospitalization.*

Antibiotic use is the most important risk factor for
CD], specifically the number of antibiotics used, the dura-
tion of antibiotic use, and the use of high-risk antibiot-
ics.’*6162 Although nearly all antibiotic classes have been
associated with CDI, antibiotics considered to harbor the
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TABLE. Clinical considerations for oral antibiotics commonly used in the outpatient
treatment of SSTI or CAP

Oral antibiotic

Pathogen coverage

Considerations

Amoxicillin™ e Good activity against S pneumoniae e Caution in patients with penicillin or beta-lactam
e Approximately 1/3 of H influenzae are resistant® allergy
* No coverage of atypical pathogens

Macrolides e Good activity against H influenzae and atypical e Macrolide allergy

Azithromycin'

pathogens

® S pneumoniae resistance rates >25% in most
United States regions?®

Risk of QT prolongation

Tetracyclines
Doxycycline™" 7

e Broad spectrum of activity against S pneumoniae,
S aureus (MSSA), H influenzae, and atypical
pathogens

Resistance in S pneumoniae approaches 20%
® S pyogenes resistance approaches 20%

¢ Not recommended during second and third trimester
of pregnancy and in children up to the age of 8 years

Cephalosporins
Cefpodoxime™
Amoxicillin/Clavulanate™

* Broad spectrum of activity including
S pneumoniae, S aureus (MSSA), and H influenzae

* No coverage of atypical pathogens

Increased risk of C difficile—associated infection
compared with other antibiotics™

Caution in patients with penicillin or beta-lactam allergy

Fluoroquinolones
Levofloxacin®®

¢ Broad spectrum of activity including
S pneumoniae, S aureus (MSSA), H influenzae,

Increased risk of C difficile—associated infection
compared with other antibiotics'®

and atypical pathogens

Risk of QT prolongation and aortic aneurysm; boxed
warnings (tendon rupture, peripheral neuropathy,
CNS reactions)

Clindamycin27576

Resistance to MRSA >25%

Activity against S aureus and S pyogenes

Increased risk of C difficile—associated infections
compared with other agents'®

Sulfamethoxazole/
Trimethoprim™®7"

* May not provide reliable coverage against

Activity against Staphylococcus and MRSA ¢ Not recommended in pregnant women in the third

trimester, or in infants aged <2 months

S pyogenes e Patients at risk for hyperkalemia (elderly, renal
insufficiency, concurrent inhibitors of the
renin-angiotensin system)

Oxazolidinone o Activity against S aureus including MRSA, * Has been associated with myelosuppression,

S pyogenes, and S agalactiae
* No Gram-negative activity

Linezolid¢7®

neuropathy, and lactic acidosis during prolonged
therapy

e Patients at risk for serotonin syndrome

FDA, Food and Drug Administration; MRSA, methicillin-resistant S aureus; MSSA, methicillin-susceptible S aureus; SSTI, skin and soft tissue infection.

greatest risk are clindamycin, third-generation cephalo-
sporins (eg, cefixime and cefuroxime), and fluoroquino-
lones (eg, moxifloxacin and levofloxacin).! Tetracycline-
class antibiotics have been associated with a low risk
of CDIL.'%

Key clinical considerations for oral antibiotics that are
commonly used in the outpatient treatment of SSTI and
CAP are summarized in the TABLE.

Treatment failure

Multiple factors play into treatment failure in patients with
SSTI and CAP, including antimicrobial resistance, inap-
propriate antibiotic therapy, severity of disease, patient
age, and comorbidities.

SSTI

For SSTI, treatment failure ranges from 10% to 24%, and
their management is often complicated by underly-
ing comorbidities, especially in elderly patients, some
of whom have impairment in multiple organs, or diabe-
tes.®% Predictors of treatment failure in outpatients with
SSTI include obesity, diabetes, heart failure, and larger
lesion size (>75 cm?).*%% Among patients who require
hospitalization for skin infections, an apparent failure of
outpatient treatment is common (up to 34%).> However,
in patients with skin abscesses, an apparent lack of clini-
cal response could be due to inadequate drainage of the
abscess (the mainstay of treatment) rather than true fail-
ure of antibiotic therapy.® Further research is needed to
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investigate the underlying reasons for the apparent lack of
clinical response to outpatient treatment.*

CAP

Literature describing outcomes of CAP in the outpatient
setting is sparse, but treatment failure is known to be com-
mon and to contribute to the economic and humanistic
burdens of CAP by increasing morbidity, mortality, and
healthcare costs.®*® A large retrospective claims analysis
concluded that 1 in 5 adults with CAP who were treated
in the outpatient setting with a guideline-concordant anti-
biotic (fluoroquinolone, macrolides, beta-lactam, or tet-
racycline) experienced treatment failure.® Patients who
experienced treatment failure had 4 times greater 30-day
mortality (18.1%); these outcomes were more pronounced
in patients aged >65 years.®

SUMMARY OF UNMET NEEDS

For both SSTI and CAP, there is an opportunity for
improved antibiotic prescribing to overcome increasing
antibiotic resistance. Improved utilization of oral out-
patient antibiotic treatments may result in better patient
outcomes and minimize the risk of serious adverse
events.'*?%! As most of these infections are treated in out-
patient settings, primary care clinicians are best equipped
to implement changes, such as optimizing use of oral
antibiotics to reduce the need for hospitalization, with its
associated costs and risks to the patient.?**”%! New antibi-
otic therapies, with activity against common pathogens
including drug-resistant strains, could help address some
of the unmet needs in SSTI and CAP. ®
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ABSTRACT

Given the growing prevalence of antibiotic resistance glob-
ally, there is an urgent need for new therapy options that
are effective and well tolerated for treatment of common
infections such as bacterial skin infections and pneumo-
nia. Here, we summarize the findings of 3 phase 3 clinical
trials of omadacycline, a novel tetracycline-derived ami-
nomethylcycline, in patients with acute bacterial skin and
skin structure infections (ABSSSI; OASIS-1 [NCT02378480]
and OASIS-2 [NCT02877927]) or community-acquired
bacterial pneumonia (CABP; OPTIC [NCT02531438]). The
primary endpoint in all studies was early clinical response
(early response) at 2 to 3 days (skin studies) or 3 to 5 days
(pneumonia study) after the first dose. Other endpoints
included post-treatment evaluation (late response) and
safety evaluations. Early and late responses were similar for
omadacycline (85% to 88%) and linezolid (83% to 86%) in
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the skin infection studies. Similarly in the pneumonia study,
early and late responses were similar for omadacycline and
moxifloxacin: 81% and 88% vs 83% and 85%, respectively.
No differences were observed in subgroup analyses, and
high rates of clinical response were seen for all treatments
against common pathogens. The most frequent adverse
event reported was nausea, which was mostly associated
with the loading dose in the oral-only regimen in OASIS-2.
Overall, omadacycline was well tolerated and showed high
rates of clinical response in patients with skin infections and
pneumonia, including in those with comorbidities.

INTRODUCTION

Bacterial skin infections and pneumonia both cause a
substantial burden to patients and healthcare systems.!"
With the increasing incidence of antibiotic resistance
worldwide, there is an urgent unmet need for new treat-
ment options for patients that maximize clinical response
while being used effectively and safely within antibiotic
stewardship programs.

Omadacycline, a first-in-class, tetracycline-derived
aminomethylcycline, has been approved in the United
States in intravenous (IV) and oral formulations for the treat-
ment of adults with acute bacterial skin and skin structure
infections (ABSSSI) or community-acquired bacterial pneu-
monia (CABP).* Omadacycline has the potential to address
some of the current unmet treatment needs in ABSSSI and
CABP, such as increasing antimicrobial resistance, manage-
ment of patients with comorbidities, and safety concerns for
select antibiotics, particularly for patients in the outpatient
setting (see earlier article in this supplement, “Current Chal-
lenges in the Management of Skin and Soft Tissue Infections
and Community-Acquired Pneumonia”).

Omadacycline has a proven efficacy profile in both
diseases,”” and potent in vitro activity against the most
common pathogens, including those resistant to other
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antibiotic classes and earlier-generation tetracyclines.?
The safety profile of omadacycline is consistent with
other tetracycline-class drugs but materially different
from other antibiotic classes, as omadacycline does not
require dose adjustments for end-organ dysfunction, has
no clinically relevant QTc prolongation, minimal drug-
drug interactions (DDIs), and a low potential for precipi-
tating Clostridioides difficile infection (CDI)."'* Initially
prescribing appropriate and safe antibiotics provides an
opportunity to improve clinical outcomes, reduce unin-
tended consequences, and even reduce costs by avoiding
and/or reducing the duration of a hospital stay.

To date, omadacycline has been evaluated in pre-
clinical and phase 1 to 3 clinical studies.’®"® This article
provides an overview of the clinical evidence for the use of
omadacycline in skin infections (ABSSSI) and pneumonia
(CABP) from the phase 3 clinical trial program.

METHODS

Study designs and participants

Two phase 3 studies in patients with ABSSSI (OASIS-1
[NCT02378480] and OASIS-2 [NCT02877927]) and
one phase 3 study in patients with CABP (OPTIC
[NCT02531438]) are included in this summary. Study
designs for all 3 studies, including full inclusion and exclu-
sion criteria, have been published previously.>” All 3 stud-
ies were conducted in accordance with the Declaration
of Helsinki and the principles of Good Clinical Practice.

FIGURE 1. Study design

Written informed consent was obtained from all par-
ticipants prior to enrollment, and the protocols, amend-
ments, and informed consent forms were approved by
the institutional review board or ethics committee at each
participating site prior to study start. In brief, patients were
eligible for enrollment in the skin infection studies if they
were aged >18 years and had a wound infection, cellulitis,
erysipelas, or major abscess (capped at <30% of patients)
with a contiguous surface area of >75 cm? (approximately
the size of the palm of a hand) and showed clear evi-
dence of erythema, edema, or induration; and evidence
of inflammatory response.”” Patients were eligible for
enrollment in the pneumonia study if they were aged >18
years with >3 symptoms of: cough, purulent sputum pro-
duction, dyspnea, and pleuritic chest pain; >2 abnormal
vital signs; >1 clinical sign or laboratory finding associ-
ated with CABP; radiologically confirmed pneumonia,
and disease severity characterized as Pneumonia Severity
Index (PSI) risk class IT (capped at <15% of patients), III, or
IV These risk classes correspond to patients suitable for
outpatient treatment (risk class II); brief inpatient obser-
vation could be considered (risk class III); and patients
requiring hospitalization (risk class IV) (see earlier article
in this supplement).

In the bacterial skin infection studies, patients were
randomly assigned 1:1 to receive omadacycline or line-
zolid regimens (FIGURE 1). Randomization in the pneu-
monia study was also 1:1 to receive IV omadacycline

Day 1* Day 4 Day 7-14
! End of treatment
Early } | Late
response, response
(2-3 days), (7-14 days
after last
treatment
OASISs-1 day)
N=655
Randomized
Day 1* Day 7-14
End of treatment
Early | Late
response | response
(2-3 days) | (7-14 days
> after last
ad i t2 dos r treatment
OASIS-2 ral day)
N=735
Randomized Linezolid 600 mg oral
qi2h
)

Day 1* Day 4 Day 7-14
! ] End of treatment
} Early response Late
| (3-5 days) response
| i (5-10 days
after last

treatment
day)

" . o I
N=774 i
Randomized Moxifloxacin 400 mg IV l Moxifloxacin 400 mg IV or oral
q24h } q24h

IV, intravenous; q12h, every 12 hours; q24h, every 24 hours.
*Blood was collected at baseline and at PTE for assessment of bacterial pathogens.

Definitions of clinical success: Skin infection studies (OASIS-1 and -2)—Early response (ECR) was defined as survival with a reduction in lesion size of >20% at
48 to 72 hours after the first dose without rescue antibacterial therapy; late response (PTE) was defined as survival with resolution or improvement in signs and
symptoms of infection to the extent that further antibacterial therapy was unnecessary.

Pneumonia study (OPTIC)—Early response (ECR) was defined as survival with improvement of >1 level (eg, from moderate to mild) relative to baseline in >2
symptoms of community-acquired bacterial pneumonia (cough, sputum production, pleuritic chest pain, and dyspnea) and no worsening of >1 levels in other
symptoms of community-acquired bacterial pneumonia, without receipt of rescue antibacterial therapy; late response (PTE) was defined as survival with
resolution or improvement in signs and symptoms of infection to the extent that further antibacterial therapy was unnecessary.
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or moxifloxacin. In OASIS-1 and OPTIC, patients had the
option to transition to an oral formulation of the drug after
>3 days of IV treatment (on Day 4), whereas all recipients in
OASIS-2 received oral formulations throughout the study.
The total study treatment was 7 to 14 days for all 3 studies.

Primary and secondary endpoints

In the skin infection studies, the primary endpoint was
early clinical response (ECR; early response), at 48 to 72
hours after first dose, defined as survival with a reduc-
tion in lesion area >20% from baseline, without rescue
antibiotic therapy. A co-primary endpoint in OASIS-2
and secondary endpoint in OASIS-1 was investigator-
assessed clinical response at the post-treatment evalua-
tion (PTE; late response), 7 to 14 days after the last dose,
with clinical response defined as survival with resolution
or improvement such that no further antibiotic therapy
was needed.

In the pneumonia study, the primary endpoint was
early response at 72 to 120 hours after the first dose,
defined as survival with improvement in >2 symptoms
(cough, sputum production, dyspnea, and pleuritic chest
pain) and no worsening of other symptoms, without the
need of rescue antibiotic therapy. Late response (survival
with resolution or improvement such that no further anti-
biotic therapy was needed) 5 to 10 days after the last dose
was a secondary study endpoint.

All 3 studies evaluated safety of the drugs in
terms of serious adverse events, treatment-emergent
adverse events (TEAEs), and TEAEs leading to treat-
ment discontinuation.

Statistical analysis

All 3 studies assessed the non-inferiority of omadacy-
cline compared with the comparator antibiotic (linezolid
for skin infections, moxifloxacin for pneumonia) for the
primary endpoint. Non-inferiority was concluded if the
lower bound of the 95% confidence interval for the differ-
ence in clinical response between treatments was greater
than —-10%. In the skin infection studies, analysis was per-
formed in the modified intent-to-treat population (mITT),
which included all randomized patients who did not have
a sole Gram-negative causative pathogen at baseline. For
the pneumonia study, the intent-to-treat (ITT) popula-
tion was used, which included all randomized patients.
Early and late responses were also assessed across stud-
ies for subgroups (skin infections: people who inject drugs
[PWID], body mass index [BMI], diabetes history, renal
function, and formulation; pneumonia: age group, bio-
logical sex, disease severity [PSI risk class], BMI, diabetes
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history, renal function, and categorically for patients with
>1 comorbidity).

RESULTS

Skin infection studies (ABSSSI)

Baseline characteristics

Baseline characteristics were broadly similar in the 2 skin
infection studies (TABLE 1). Across the studies, the median
lesion area was 294 to 322 cm? approximately the size of
a tablet device. Differences in infection type were seen
across the 2 studies, with more patients in OASIS-2 with
wound infection (58% to 59%) compared with OASIS-1
(32% to 33%), and fewer with major abscess (17% to 18%
vs 29%) or cellulitis/erysipelas (23% to 24% vs 38% to
39%). Additionally, there were higher rates of skin infec-
tions due to injection drug use in OASIS-2 (70% to 73%
across treatments vs 52% to 54% in OASIS-1).

Efficacy

Early and late responses were similar for omadacycline
(85% to 88%) and linezolid (81% to 86%), and as the lower
bound of the 95% confidence interval of the difference
between treatments was greater than —~10%, omadacycline
was considered non-inferior to linezolid (FIGURE 2). Addi-
tional analyses for infection and patient types were con-
ducted, which were consistent with the primary analysis
demonstrating similar and high rates for early response
that was then maintained through the late response
assessment. For this review, only the late response is illus-
trated, to demonstrate the durability of the response.

For the individual infection types, late response rates
were similar between treatments: 82% to 90% for omadacy-
cline and 78% to 88% for linezolid (FIGURE 3). No efficacy dif-
ferences were observed by baseline lesion size for either treat-
ment, although sample sizes were small for the larger lesions.

Similar findings were seen when late responses were
assessed for common skin pathogens (TABLE 2). High
rates of clinical response were observed in both groups
against methicillin-resistant and -susceptible Staphylo-
coccus aureus (81% to 85% across treatments) and van-
comycin-susceptible Enterococcus faecalis (94% in oma-
dacycline group, 84% in linezolid group), with responses
against Streptococcus spp. varying from 70% to 81% and
subject to smaller sample sizes.

Late response was also assessed for each treatment
for patient types, with no differences in response evident
between the treatments in any of the subgroups (injec-
tion drug use, BMI category, diabetes history, or renal
function) (FIGURE 4).%2 Additionally, assessment of late
response by use of an IV- vs oral-omadacycline initiation
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TABLE 1. Baseline characteristics in the bacterial skin infection studies (safety and

mITT populations)*>”

OASIS-1 (IV to oral)

OASIS-2 (oral only)

Characteristic Omadacycline (n=323) | Linezolid (n=322) | Omadacycline (n=368) | Linezolid (n=367)
Age, median (range), y 48 (19-88) 46 (18-90) 41 (32-53) 46 (33-53)
Sex
Female 37 (120) 34 (109) 34 (126) 40 (147)
Male 63 (203) 66 (213) 66 (242) 60 (220)
Race
White 91 (294) 93 (300) 89 (327) 93 (341)
Black/African American 5(16) 2(8) 6 (22) 4(13)
American Indian/Alaska Native 2(7) 2 (5) 2(7) 1@
Other 2 (6) 3(9 3(12) 3(10)
Body mass index, mean (range), kg/m? 28 (17-54) 28 (16-55) 28 (16-71) 28 (17-54)
mITT population? n=316 n=311 n=360 n=360
Past medical history
Injection drug use 54 (174) 52 (169) 73 (268) 70 (258)
Hepatitis C 29 (94) 28 (90) 32 (116) 35 (129)
Hypertension 20 (66) 25 (81) 16 (58) 16 (59)
Anxiety 20 (63) 21 (69) 21 (76) 21 (78)
Depression 15 (50) 15 (49) 19 (69) 17 (62)
Median lesion area (range), cm? 299.5 (77-4100) 315.0 (88-6739) 322 (198-495) 294 (190-462)
Infection type
Wound infection 32 (102) 33 (104) 58 (210) 59 (214)
Cellulitis or erysipelas 39 (123) 38 (118) 24 (86) 23 (84)
Major abscess 29 (91) 29 (89) 18 (64) 17 (62)
Primary infection site
Leg 40.5 (128) 39.9 (124) 36.4 (131) 32.8 (118)
Arm 26.3 (83) 28.0 (87) 33.1 (119) 34.7 (125)
Buttock 7.3 (23) 7.1 (22) 9.2 (33) 10.3 37)
Other® 33.9 (107) 30.2 (94) 21.7 (78) 225 (81)
Patients with inflammatory response within
24 hours of randomization
Lymphadenopathy proximal to primary 75 (236) 74 (231) 87 (314) 81 (293)
lesion
Lymphangitis proximal to primary lesion 22 (70) 20 (61) 19 (67) 19 (69)
Leukocytosis or leukopenia,® % (n/N) 45 (141/313) 44 (136/310) 32 (113/360) 38 (133/360)
Feverd 19 (59) 22 (67) 4 (16) 3(10)

IV, intravenous; mITT, modified intent-to-treat population. Data are shown as % (n) unless otherwise indicated.
2Modified intent-to-treat population, ie, all randomized patients without a sole Gram-negative causative pathogen at baseline.
®Includes hand, shoulder, abdomen, axillary, foot, chest, back, neck, elbow, face, knee, groin, and scalp; >1 site of infection was recorded if infection covered multiple sites.
°Defined as white blood cell count >10,000 or <4000 cells/uL.

9Body temperature >38°C.
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FIGURE 2. Clinical early (ECR) and late responses (PTE) in the skin infection and
pneumonia studies for the overall study population (mITT/ITT population)>”
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FIGURE 3. Late responses (PTE) by lesion size and infection type pooled across the bacterial

skin infection studies (mITT population)'®

Linezolid Omadacycline
n=671 n=676 % point difference (95% CI)

Lesion size

<300 cm? 81.6 (271/332) 90.1 (290/322) —e— 8.4 (3.1, 13.8)

>300 to 600 cm? 84.9 (186/219) 80.2 (178/222) —e— -4.8 (-11.9,2.4)

>600 to 1000 cm? 81.4 (57/70) 80.5 (70/87) p—e— -1.0(-13.2,11.9)

>1000 cm? 74.0 (37/50) 82.2 (37/45) ' ® { 8.2(-8.9,24.8)
Infection type

Wound infection 78.0 (248/318) 82.1 (256/312) H—e— 41(-2.2,10.93)

Cellulitis/erysipelas  88.1 (178/202) 90.0 (188/209) —e—— 1.8(-4.3,8.1)

Major abscess 82.8 (125/151) 84.5 (131/155) ——e— 1.7 (-6.6,10.2)

T T T T T T T T 1
-50 -40 -30 -20 -10 0 10 20 30 40

Favors omadacycline

A 4

Favors linezolid <€

Cl, confidence interval; mITT, modified intent-to-treat; PTE, post-treatment evaluation.
Data are presented as % (n/N).

showed similar outcomes, including for patients with risk
factors for failure—specifically those with inflammatory
response, lesion sizes >300 cm?, obesity (BMI >30 kg/m?),
or skin infection due to injection drug use (FIGURE 5).

S14

Pneumonia study (CABP)

Baseline characteristics

Overall, baseline characteristics were similar across the 2
treatment groups: most patients were white (92%), with a
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median age of 61 to 63 years across groups (TABLE 3). The
majority of patients (54% in both groups) had CURB score
1 (low mortality risk) at baseline; none had CURB score >4

(high mortality risk). Symptomatic asthma with wheezing
was reported by 5% of patients in each group, and 13% to
15% had mild-to-moderate chronic obstructive pulmo-
nary disease (COPD).

TABLE 2. Late response (PTE) by pathogen in

bacterial skin infection studies
(micro-mITT populations)'®

Efficacy
Omadacycline showed a non-inferior early and late

- - - response compared with those treated with moxifloxa-
Omadacycline | Linezolid . .

(n=504) (n=514) cin. Early response was seen in 82% to 83% of the overall
Gram positive, % (n/N) patient population, and 85% to 88% had chmcal. su.ccess
at the late response (FIGURE 2). Similar to the skin infec-

Staphylococcus aureus 83.0 (312/376) 81.3 (312/384) . . .. . .
tion studies, additional analyses for disease severity and
HEER sz iy || seiileey) infection and patient types were conducted, which were
MRSA 84.4 (146/173) | 81.5(128/157) consistent with the primary analysis demonstrating simi-
Staphylococcus lugdunensis | 90.9 (10/11) 66.7 (2/3) lar and high rates for early response that was then main-
Streptococcus anginosus 80.8 (84/104) 72.0 (59/82) tained through the late response assessment. For this
group? review, only the late response is illustrated, to demon-

Streptococcus pyogenes 70.0 (28/40) 73.5 (25/34) strate the durability of the response.

ubgroup analysis showed similar outcomes for the

Enterococcus faecalis 94.4 (17/18) 84.0 (21/25) Subgroup analy W war e ,
2 treatments across age group, biological sex, disease

i 9 . . . .

Gram negative, % (VN) severity (PSI risk classes), diabetes history, BMI, and
Enterobacter cloacae 87.5 (7/8) 100.0 (7/7) renal function (FIGURE 6). In addition, for patients with
Klebsiella pneumoniae 72.7 (8/11) 54.5 (6/11) >1 comorbidity and eligible for treatment as an outpa-

micro-mITT, microbiological modified intent-to-treat; MRSA, methicillin-resistant S
aureus; MSSA, methicillin-susceptible S aureus; PTE, post-treatment evaluation.
Microbiological modified intent-to-treat population included all patients in the
modified intent-to-treat population (randomized patients without solely Gram-
negative ABSSSI pathogens at baseline) who had a causative pathogen or
pathogens identified at baseline from culture of a respiratory specimen or blood or
with the use of a culture-independent method.

2 S anginosus group includes S anginosus, S intermedius, and S constellatus.

tient (based on PSI score), similar outcomes were also
observed (FIGURE 7).

When evaluated by pathogen, both treatments
showed high rates of late response against common
pneumonia pathogens and atypical pathogens, including
resistant strains (TABLE 4). Late response against resistant

FIGURE 4. Late response (PTE) by subgroups pooled across the bacterial skin infection

studies (mITT populations)?°-22

Linezolid Omadacycline

Subgroup n=671 n=676 % point difference (95% CI)
Intravenous drug use

PWID 80.0 (325/406) 80.7 (334/414) —— 0.6 (-5.0,6.0)

Non-PWID 85.3 (226/265) 92.0 (241/262) H—e— 6.7 (-1.1,12.1)
BMI

Healthy weight 81.8 (184/225) 82.7 (205/248) —— 0.9 (-6.0,7.9)

Overweight 82.2 (198/241) 84.3 (183/217) —ro— 2.2(-4.8,9.0

Obese 83.2 (158/190) 88.2 (179/203) H—e—— 5.0 (-1.9,12.1)
Diabetes

With diabetes history 86.9 (53/61) 100.0 (33/33) ——— 13.1 (2.1, 23.9)

No diabetes history 81.6 (498/610) 84.3 (542/643) H-o—i 2.7(-1.5,6.8)
Renal function

Normal 81.7 (487/596) 84.4 (502/595) H-o— 2.7(-1.6,6.9

Mild impairment 86.3 (44/51) 89.8 (53/59) —1—— 3.6 (-9.0, 17.0)

Moderate impairment 84.2 (16/19) 94.7 (18/19) L 2 10.5 (-11.8, 33.7)

T T T T T T T T 1
-50 -40 -30 -20 -10 0 10 20 30 40
Favors linezolid <€ » Favors omadacycline

BMI, body mass index.

BMI categories were defined as healthy weight: BMI 18.5-24.9 kg/m?, overweight: 25.0-29.9 kg/m?, obese: >30 kg/m?. Renal function categories were defined as
normal: >89 mL/min, mild impairment: >60-89 mL/min, moderate impairment: >30-60 mL/min. Data are presented as % (n/N).
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FIGURE 5. Late response (PTE) for IV-to-oral and oral-only formulations of omadacycline by
subgroups in bacterial skin infection studies (mITT population)?'

Subgroup v Oral

% point difference (95% CI)

Overall response

Lesion size <300 cm?

Lesion size >300 cm?

Inflammatory response
Leukopenia or leukocytosis

86.1 (272/316) 84.2 (303/360)
90.0 (144/160) 90.1 (146/162)
82.1 (128/156) 79.3 (157/198)

81.6 (115/141) 77.9(88/113)

Fever >38°C or hypothermia <36°C  98.3 (59/60) 90.5 (19/21)
Select past medical history

Obesity 91.5(86/94)  85.3 (93/109)

Liver disease 80.4 (74/92)  87.7 (100/114)

PWID 78.1(125/160) 82.3 (209/254)

-1.9(-7.3,35)
0.1 (6.6, 6.9)
-2.8(-10.9, 5.7)

-3.7 (-13.9, 6.2)
-7.9(-27.6,1.6)

-6.2 (-15.2, 3.0)
7.3(-2.7,17.9)

—@

e
o]
—e—
—o0—
'_

— 4.2 (-3.6,12.4)

—
—
—
—

|
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———
—e—

T

f T
-50 -40

T T T 1
-30 -20  -10 0 10 20 30 40

Favors IV <€

9 Favors Oral

Cl, confidence interval; IV, intravenous; mITT, modified intent-to-treat; PTE, post-treatment evaluation; PWID, person who injects drugs.

Obesity was defined as body mass index >30 kg/m?. Leukopenia/leukocytosis was defined as white blood cell count <4000 or >10,000 cells/pL. Liver disease was defined
as a medical history of any hepatitis B, any hepatitis C, hepatic steatosis, alcoholic liver disease, hepatic cirrhosis, non-alcoholic steatohepatitis, or hepatic failure. Data are

presented as % (n/N).

S pneumoniae strains ranged from 86% to 100% for oma-
dacycline, and from 77% to 100% for moxifloxacin. Over-
all, 92% of omadacycline and moxifloxacin recipients
achieved late response against atypical bacteria, including
Mycoplasma pneumoniae, Legionella pneumophila, and
Chlamydophila pneumoniae.

Safety

The most frequently reported adverse event across the 2
indications was nausea, occurring in 2% to 22% of oma-
dacycline recipients vs 5% to 9% of comparator (line-
zolid/moxifloxacin) recipients (TABLE 5). Higher rates of
vomiting were also seen in the omadacycline group (3%
to 11%) than the comparator group (2% to 4%). The nau-
sea and vomiting in the omadacycline group were pre-
dominantly associated with the 450 mg loading in the
first 2 days of the oral-only OASIS-2 study, with similar
nausea and vomiting rates to comparators seen in the
OASIS-1 and OPTIC studies (IV start). Very few patients
discontinued due to gastrointestinal adverse events
(<2 patients per treatment group in any of the studies).
Overall study discontinuation rates were 1.7% and 1.5%
for omadacycline and linezolid, respectively, in the skin
infection studies, and 5.5% and 7.0% for omadacycline
and moxifloxacin, respectively, in the pneumonia study.
Death occurred in 1 (0.1%) omadacycline-treated patient
and 3 (0.4%) linezolid-treated patients in the pooled skin
trials, and 8 (2%) omadacycline-treated patients and 4
(1%) moxifloxacin-treated patients in the pneumonia
study. No cases of CDI were reported in the omadacy-
cline or linezolid groups in any of the studies, whereas

S16

8 (2%) cases were reported in the moxifloxacin group in
the pneumonia study.

DISCUSSION

All 3 phase 3 studies demonstrated non-inferiority of
omadacycline compared with linezolid and moxifloxacin
in patients with skin infections and pneumonia, respec-
tively. High rates of early and late response were seen
across a range of comorbidities, sex, age groups, disease
severity, and renal function levels, indicating consis-
tency of outcomes across all patient types examined. At
the pathogen level, omadacycline demonstrated efficacy
against common causative pathogens of skin infections
and pneumonia, as well as resistant strains and atypical
pathogens.

An important finding of these studies was the high
rates of early response, including in patients with comor-
bidities. This early response shows high concordance with
late response findings for omadacycline," providing a key
time point at 2 to 3 days after therapy start by which clini-
cians can expect to see signs of a positive clinical outcome
in most patients. The oral-only formulation of omadacy-
cline provides the option of outpatient treatment where
appropriate. Many patients with comorbidities, particu-
larly older patients, have limited treatment options for
bacterial infections and require dose adjustments for
other antibiotics, which may alter treatment effective-
ness.?* Furthermore, these patients often take multiple
medications, increasing the potential for DDIs. Omada-
cycline has few DDIs, and this, coupled with the fact that
no omadacycline dose reductions are needed in patients

JUNE 2022 | Vol 71, No 5 | Supplement to The Journal of Family Practice



OMADACYCLINE IN SKIN INFECTIONS AND PNEUMONIA

TABLE 3. Baseline characteristics in the pneumonia with comorbidities and obesity,”'"*"* indi-
study (ITT population)® cates that omadacycline could be particu-
Omadacycline | Moxifloxacin larly suitable for older adults and those with
Characteristic (n=386) (n=388) multiple comorbidities, who may presently
Age, median (range), y 61 (19-97) 63 (19-94) have limited treatment options available for
Se5years 39.4 (152) 443 (172) skin infection or pneumonia. Additionally,
75 years 194 (75 21489 tl}e or}ce-daﬂy dosing regimen (TABLI? 6) can
: aid with treatment adherence, particularly
Body mass index, mean (range), kg/m? 27 (16-51) 27 (13-55) in patient groups who often have poor ther-
S apy adherence or who have to manage mul-
Female 46.1 (178) 43.6 (169) tiple medication dosing schedules.? Finally,
Male 53.9 (208) 56.4 (219) the clinical efficacy against a broad range of
Race pathogens indicates the suitability of oma-
White 92.2 (356) 91.5 (355) dacycline as a monotherapy, thus contrib-
Black 28 (1) 1807) uting to antibiotic stewardship by reducing
: the use of multiple antibiotics and potential
Asian 4.4 (17) 4.6 (18) .
for development of drug resistance.*
Qi v =1 Omadacycline was well tolerated in
PSI risk class® clinical studies, with gastrointestinal side
I 14.2 (55) 13.9 (54) effects generally associated with the oral
I 58.8 (227) 55.7 (216) loading dose and mostly tolerable: only
Y, 26.4 (102) 29.6 (115) one patient in each trial stopped treatment
CURB score because of nausea.and v.omiting side effects.
. 326 (126) 312(121) Given that galistromtestlnal advers.e effects
were lower with the IV vs oral loading dose,
! 536 207) 541210 preferential use of an IV loading dose might
2 13.5 (52) 18.7 59) mitigate nausea or vomiting. An additional
3 0.3 (1) 1.0(4) potential benefit of omadacycline is the low
Past medical history risk of CDI observed in the studies com-
Mild-to-moderate COPD 14.8 (57) 13.1 (51) pared with other drug classes commonly
Symptomatic asthma with wheezing 4.7 (18) 5.2 (20) u.sed to .treat skin infe(‘:tions or Pneumo-
Mild renal impairment (>50 to 80 mL/min) 33.2 (128) 30.7 (119) nia, particularly for patients at higher risk
Moderate renal impairment (>30 to 50 mL/min)® | 18.4 (71) 16.0 (62) fo_r CDI, Suf:h as.patlents >65 yea.lrs or thqse
with renal impairment.?** Multiple studies
DlEleE s el U3 B have indicated that tetracycline-class drugs
Hypertension 49.5 (191) 50.3 (195) in general are associated with a low risk
Atrial fibrillation 10.1 (39) 9.0 (35) of developing CDI, and therefore should
Coronary artery disease 9.1 (35) 8.5 (33) be considered as an option for patients at
Smoking history higher risk for developing CDI.!!-1*3°
Current smoker 272 (105) 211 (82) The main strengths of these studies
were the extensive testing for pathogens
Past smoker 19.7 (76) 20.4 (79) .
and consistent results across subgroups of
Multilobar infiltrates 24.1 (93) 29.1 (113) patients, including patients with large lesion
Pleural effusion 15.5 (60) 16.8 (65) sizes (skin infection studies), increased
Bacteremia 3.9 (15) 4.6 (18) disease severity (pneumonia study), and

aPatients with PS risk class | and V were excluded from the study. PSI risk classes are calculated based comorbidities including renal impairment,

on a multi-point assessment of physical findings, laboratory findings, comorbidities, and age factors. . . e
In brief, PSI Il indicates patient suitable for outpatient treatment; Il indicates brief inpatient observation dlabetes, and ObeSItY' In add1t10n, although

should be considered; and IV indicates the patient requires hospitalization. OPTIC enrolled inpatients with pneumonia’
°Includes 1 patient in the omadacycline group who had severe renal impairment (<30 mL/min). Per . . .

study protocols, patients with severe impairment were excluded from participation. IDSA/ATS gUIdellneS note that the evidence
Data presented as % (n) unless otherwise indicated. from inpatients with pneumonia covers
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FIGURE 6. Late response (PTE) in the overall population and by subgroups in the bacterial
pneumonia study (ITT population)®20222532

Moxifloxacin  Omadacycline
Subgroup n=388 n=386 % point difference (95% CI)
Overall 85.1(330/388)  87.6 (338/386) —-o— 2.5(-2.4,7.4)
Age
<65 years 85.9 (176/205)  88.3 (197/223) —ro— 2.5(-3.9,9.0)
>65 years 84.2 (154/183)  86.5 (141/163) —1o—1 2.4 (-5.3,9.9)
>75 years 81.8 (72/88) 89.4 (76/85) ————— 7.6(-3.1,18.4)
Sex
Female 89.9 (152/169)  84.3 (150/178) —e—H -5.7 (-12.9, 1.5)
Male 81.3(178/219)  90.4 (188/208) —e— 9.1 (2.5, 15.8)
Past medical history
Asthma/COPD 84.8 (56) 81.1(60) —— -3.8(-16.4,9.2)
Diabetes 87.3 (62/71) 88.5 (53/62) —e— -1.8(-14.4,10.1)
Heart disease 93.0 (80/86) 91.4 (85/93) —er— -1.6(-10.1,6.9)
BMI
Healthy weight 88.6 (124/140)  83.6 (117/140) —e— -5.0(-13.3,3.2)
Overweight 80.7 (109/135)  90.2 (120/133) —e— 9.5(1.1,18.1)
Obese 86.1(93/108) 88.5 (92/104) [ ® { 2.4 (-6.9,11.6)
Renal function
Normal 85.0 (176/207)  90.2 (185/205) H—eo— 5.2(-1.2,11.7)
Mild impairment 83.3 (85/102) 89.2 (83/93) ——e— 5.9 (-4.0, 15.8)
Moderate impairment  87.3 (69/79) 80.5 (70/87) 71— -6.9 (-18.2, 4.6)
Severity
CURB-65 score
<2 85.6 (220/257)  90.2 (248/275) H—e— 4.6 (-1.0,10.3)
>2 84.0 (110/131) 81.1(90/111) e -2.9(-12.8,6.7)
PSl risk class
Il 83.9 (47/56) 82.5 (47/57) —e—— -1.5(-15.7, 12.8)
] 88.0(190/216)  90.7 (206/227) —r— 2.8(-3.0,8.7)
\% 80.2 (93/116) 83.3 (85/102) —t— 3.2(-7.4,13.4)
f T T T T T T T 1
-50 -40 -30 -20 -10 0 10 20 30 40
Favors moxifloxacin <¢ » Favors omadacycline

PSI, Pneumonia Severity Index.

Heart disease was defined as a medical history of coronary artery disease, cardiomyopathy, hypertensive heart disease, left ventricular failure, left ventricular
hypertrophy, or myocardial fibrosis. BMI categories were defined as healthy weight: BMI 18.5-24.9 kg/m?, overweight: 25.0-29.9 kg/m?, obese: >30 kg/m?. Renal
function categories were defined as normal: >89 mL/min, mild impairment: >60-89 mL/min, moderate impairment: >30-60 mL/min. Includes 1 patient in the
omadacycline group who had severe renal impairment (<30 mL/min). Per study protocols, patients with severe impairment were excluded from participation. Data
are presented as % (n/N).

FIGURE 7. Late response (PTE) in patients with Pneumonia Severity Index risk class Il or ll,
and >1 comorbidity (ITT population)3?

Moxifloxacin Omadacycline
Subgroup n=222 n=237 % point difference (95% CI)
Patients with PSI II/lll and >1 comorbidity 87.4 (194/222) 89.1 (213/237) —ro— 1.7 (-4.2,7.8)
>2 comorbidities 90.4 (66/73) 93.2 (69/74) —T— 2.8 (-6.7,12.7)
Select past medical history
Chronic heart disease 94.9 (56/59) 93.0 (53/57) —e— -1.9 (-12.4, 8.0)
Diabetes 92.5 (37/40) 87.8 (36/41) S | -4.7 (-19.4, 9.6)
Asthma/COPD 88.6 (39/44) 88.3 (53/60) ————— -0.3 (-12.9, 13.9)
Renal Impairment
Overall 89.0 (89/100)  84.9 (90/106) —e—1 -4.1(-13.6, 5.4)
Mild 87.7 (57/65) 86.8 (59/68) ———— -0.9 (-12.8, 11.1)
Moderate 91.4 (32/35) 81.6 (31/38) [ ® { -9.8 (-26.5, 6.8)
T T T T T T T T 1
-50 -40 -30 -20 -10 0 10 20 30 40
Favors moxifloxacin <¢ 9 Favors omadacycline

COPD, chronic obstructive pulmonary disease; ITT, intent-to-treat; PTE, post-treatment evaluation.

Comorbidities included in the analysis were liver disease (any hepatitis B, any hepatitis C, hepatic steatosis, alcoholic liver disease, hepatic cirrhosis, non-alcoholic
steatohepatitis, or hepatic failure); heart disease (coronary artery disease, cardiomyopathy, hypertensive heart disease, left ventricular failure, left ventricular hypertrophy, or
myocardial fibrosis); renal impairment, creatinine clearance <89 mL/min (mild impairment: >60-89 mL/min, moderate impairment: >30-60 mL/min); asthma (bronchospasm
and obstruction, or emphysema); and any history of diabetes mellitus (type 1 or 2). Liver disease was not included on the graph due to small sample size (clinical success: 5/5
omadacycline, 4/6 moxifloxacin). Data are presented as % (n/N).
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TABLE 4. Late response (PTE) by
pathogen in the pneumonia study
(micro-mITT population)®

TABLE 5. Safety summary from phase 3 studies
adverse events occurring in >2% of patients treated
with omadacycline (safety populations)*

Baseline pathogen, | Omadacycline | Moxifloxacin Pooled OASIS studies in OPTIC study in

% (n/N) (n=204) (n=182) skin infection pneumonia

Gram-positive 85.2 (562/61) 87.5 (49/56) Patients

bacteria (aerobes) with adverse | Omadacycline | Linezolid | Omadacycline | Moxifloxacin
Streptococcus 86.0 (37/43) | 91.2 (31/34) event, % (n) | (n=691) (n=689) | (n=382) (n=388)
[PHSUTEIE Nausea® 21.9 (151) 8.7(60) |2.4(9) 5.4 (21)

Penicillin- 88.5 (23/26) 95.5 (21/22)

susceptible? Vomiting 11.4 (79) 3.9 (27) 2.6 (10) 1.5 (6)

Macrolide- 100 (10/10) 100 (5/5) Infusion-site

resistant? reactions® 5.2 (36) 3.6 (25) 1.0 (4) 0.8 (3)

Tetracycline- 87.5 (14/16) 76.5 (13/17) )

P ALT increased | 4.1 (28) 3.6 (25) 3.7 (14) 4.6 (18)
Staphylococcus 72.7 (8/11) 81.8 (9/11) AST increased | 3.6 (25) 35@24) |21 3.6 (14)
aureus®

Gram-negative 84.8 (67/79) 81.2 (56/69) Headache 3.3(23) 30@1) |21(9 1.3 ()
bacteria (aerobes)
- Diarrhea® 3.2 (22) 2.9 (20) 1.0 (4) 8.0 (31)
Haemophilus 81.3 (26/32) 100.0 (16/16)
influenzae Constipation | 1.0 (7) 0.7 (5) 2.4(9) 1.5 (6)
Haemophilus 83.3 (15/18) 76.5 (13/17)
parainfluenzae Hypertension | 0.9 (6) 0.7 (5) 3.4 (13) 2.8 (11)
Klebsiella 76.9 (10/13) 84.6 (11/13) GET
pneumoniae increased 0.7 (5) 1.2 (8) 2.6 (10) 2.1(8)
Atypical bacteria® 92.4 (109/118) | 91.5 (97/106) Insomnia 0.6 (4) 0.9 (6) 2.6 (10) 2.1()
Mycoplasma 94.3 (66/70) 87.7 (50/57) - - -
pneumoniae ALT, alanine aminotransferase; AST, aspartate aminotransferase; GGT, gamma-glutamyltransferase.
. @ Nausea and vomiting were more common with OASIS-2 (omadacycline: 30% [111], linezolid:
Legionella 94.6 (35/37) 97.3 (36/37) 17% [62]), compared with OASIS-1 (omadacycline: 12% [40], linezolid: 5% [17]). Nausea was
pneumophila mild to moderate and lasted a median of 2 days, aligning with receipt of the oral loading dose in
) OASIS-2. One patient in each trial discontinued treatment with omadacycline due to nausea and
Chlamydophila 89.3 (25/28) 89.3 (25/28) vomiting.
pneumoniae b Infusion-site extravasation, pain, erythema, swelling, inflammation, irritation, peripheral swelling,

micro-mITT, microbiological modified intent-to-treat.

Percentages were based on the number of patients with the
specified baseline pathogen.

Patients with the same pathogen isolated from multiple specimens
were counted only once for that pathogen. Patients were counted
only once in the overall tabulations for Gram-positive bacteria
(aerobes), Gram-negative bacteria (aerobes), and atypical bacteria if
they had >1 respective pathogen at baseline.

2 Resistance was defined in accordance with Clinical Laboratory
Standards Institute document M100-S25.

 Methicillin resistance was observed in only 1 S aureus isolate in the
moxifloxacin group.

¢ For identification by serology, considers an indeterminate or
positive convalescent serology result as positive. Mycoplasma
pneumoniae and Chlamydophila pneumoniae were identified by
serology only. Legionella pneumophila may have been identified by
culture, serology, or urinary antigen.

more severe disease and a broader range of pathogens
and therefore can be reasonably applied to outpatient
treatment as well. Limitations of the skin infection stud-
ies were the exclusion of certain groups of patients (eg,
those with chronic skin infections, based on regulatory
guidance), and the studies were not powered to assess
non-inferiority in subgroups. Limitations of the pneumo-
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and skin induration.

¢ Clostridioides difficile (reported as C difficile infection, C difficile colitis, or pseudomembranous
colitis) was reported in no omadacycline or linezolid patients and 2.1% (8) moxifloxacin patients.

nia study were exclusion of those with the most severe
pneumonia often necessitating care in the intensive care
unit (PSI risk class V), outpatient-treated patients, and
immunocompromised patients. The disproportionate
enrollment of white compared to non-white patients was
another limitation across all studies.

Overall, across the phase 3 clinical development pro-
gram, omadacycline demonstrated high rates of clini-
cal response and was well tolerated in patients with skin
infections or pneumonia, with a substantial proportion of
patients achieving early responses, within 2 to 3 days of
the first dose, that were durable through the late response
time point. Efficacy and safety were similar across sub-
groups of patients, including those with comorbidities, as
well as by biological sex, age group, BMI class, renal func-
tion, and disease severity. @
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OMADACYCLINE IN SKIN INFECTIONS AND PNEUMONIA

TABLE 6. Omadacycline dosing for adults with ABSSSI and CABP*

Infection Loading doses Maintenance dose
ABSSSI? Oral: Oral:
Day 1 and Day 2: 450 mg once daily 300 mg once daily
IV: IV:
200 mg over 60 minutes OR 100 mg over 30 minutes once daily
100 mg over 30 minutes twice
CABP® Oral: Oral:
Day 1: 300 mg twice® 300 mg once daily
IV: IV:
Day 1: 200 mg over 60 minutes OR 100 mg over 30 minutes once daily
100 mg over 30 minutes twice

2 Indicated for adults with acute bacterial skin and skin structure infections caused by Staphylococcus aureus (methicillin-susceptible and -resistant isolates),
Staphylococcus lugdunensis, Streptococcus pyogenes, Streptococcus anginosus grp. (includes S anginosus, S intermedius, and S constellatus), Enterococcus faecalis,
Enterobacter cloacae, and Klebsiella pneumoniae.
® Indicated for adults with community-acquired bacterial pneumonia caused by Streptococcus pneumoniae, S aureus (methicillin-susceptible isolates), Haemophilus
influenzae, H parainfluenzae, Klebsiella pneumoniae, Legionella pneumophila, Mycoplasma pneumoniae, and Chlamydophila pneumoniae.

¢ Oral-only CABP regimen was approved outside of the Phase 3 pivotal trials.
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Plain Language Summary

Omadacycline: An oral antibiotic for the treatment of bacterial skin infections and pneumonia in an era of

unmet clinical need

This plain language summary reviews Omadacycline in Acute Bacterial Skin and Skin Structure Infections Study (OASIS)-1 and
is intended for healthcare professionals working in a family practice setting. It is based on a supplement to The Journal of Family
Practice and the linked article, below. Clinicians may wish to share and discuss this information with patients, as appropriate.

Linked article: O'Riordan W, Green S, Overcash JS, =
et al. Omadacycline for acute bacterial skin and

skin-structure infections (OASIS-1). N Engl J Med.
2019;380:528-538. doi: 10.1056/NEJM0al800170 &

The once-daily intravenous (IV) and oral tetracycline
antibiotic omadacycline is similar in efficacy to linezolid,
an approved treatment twice daily, for treating acute
bacterial skin infections in adults.

Acute bacterial skin and skin structure infections (ABSSSI) include abcesses,
cellulitis, erysipelas, and infected wounds. These infections place a huge
burden on patients and are estimated to cause over 800,000 hospitalizations
each year in the United States.!

Use of effective oral antibiotics could help more patients to be treated at home
by reducing the need for hospitalization for administration of IV antibiotics.??

Why was this study done?

OASIS-1 looked at whether IV-to-oral omadacycline was similar in efficacy
and safety to linezolid for treating acute bacterial skin infections in adults.
This is a standard way to establish safety and efficacy of a drug. OASIS-1
was not designed to show which antibiotic was the best. In this study patients
could switch from IV to oral omadacycline or oral linezolid after 3 days, and
the total duration of treatment was 7-14 days.

Study sites Study duration m

June 2015 to 655 adults with
May 2016 s.ml, acute bacterial

skin infections .l
What care did patients get?

Patients received either omadacycline or linezolid . .
(all treatment doses looked identical to
doctors and patients).

2

Omadacycline is a treatment for
acute bacterial skin infections

in adults, including those

caused by methicillin-resistant
Staphylococcus aureus (MRSA).*
Omadacycline is now FDA approved
for use either orally or by IV
infusion.* At the time of the study, it

was only being used in clinical trials.

Linezolid is being used to treat
acute bacterial skin infections
(including those caused by MRSA).
Linezolid was FDA approved at the
time of the study. This made it a
good comparator to omadacycline.

All patients received study treatment for 7-14 days.

Patients on omadacycline received

100 mg IV every 12 hours for two
doses, then 100 mg IV every

day; at 3+ days, patients could

be switched to oral

&)
omadacycline 300 mg 5
once daily.? "

Patients on linezolid received 600 mg
IV every 12 hours; at 3+ days,
patients could be switched to oral
linezolid 600 mg twice daily.

@)
(600 mg [IV or oral]
r s

twice daily is the
standard adult dosage
for linezolid)

. All patients had regular follow-up. In particular, doctors

ion (late resp )

\

looked at early clinical response (early response) and
m post-treatment e

aWhen taking omadacycline tablets, patients should not eat or drink (except water) for at least
4 hours and then take the tablets with water. After oral dosing, no food or drink (except water) is
to be consumed for 2 hours and no dairy products, antacids, or multivitamins for 4 hours.

Key results of 0ASIS-1, a study comparing
omadacyecline and linezolid treatment in adults
with acute bacterial skin infections

Minimum infection size for the study =
75 cm?

Median infection size in omadacycline group =
300 cm?

Median infection size in linezolid group =
315 cm?

Who took part?
Omadacycline group Linezolid group
Adults with wound .
323 infection, cellulitis, 322
erysipelas, or abscess
[
48 Median age, years ﬁ) 46
63% Male d 66%
°
80 Median weight, kg Pﬂﬁ 79
Patients with data for .
316 early response and 311
late response ‘

What were patients’ signs and symptoms of infection?

Omadacycline group Linezolid group

% 66%

Staphylococcus aureus
68% was the most common
bacteria found...

a2n
o ..including some 08, 0
30% MRSA infections 'é 2%
§§
19% Fever [ ] i 22%
A

White blood

0,
= cell counts

44%

| K2
There were roughly equal proportions of wounds,
cellulitis/erysipelas, and abscesses

Nearly 33% of —————
infections were
wounds

Nearly 29% of
infections were
major abscesses

More than 38% of
infections were
cellulitis/

erysipelas ——

Omadacycline can work on certain bacteria that are resistant to other tetracycline antibiotics.® Antibiotic resistance can limit the use of .
older antibiotics for treating acute bacterial skin infections.®

Other studies have shown that omadacycline is a good antibiotic option for adults with community-acquired bacterial pneumonia and acute m
bacterial skin infections.”® Of these, OASIS-2 demonstrated efficacy of oral-only omadacycline for acute bacterial skin infectons.?
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What did the study show?

Patients with acute bacterial skin infections treated with omadacycline had similar efficacy to patients treated with linezolid
Overall clinical success and success by infection type

N
o

100
9 Y 86% 9
85% 85% 84% 79% 84%
80
g
= 60
5
s 40
o

o

Overall response

Early response Late response Early response

Cellulitis/erysipelas

91% goo,

89% 89%
81% 81%

Wound infection
Early response Late response

88% g49 85% 85%

Major abscess
Early response Late response

Late response

B Omadacycline group M Linezolid group

Early response was measured 2-3 days after first dose of study drug and late response 7-14 days after last dose of study drug.

In both treatment groups, the size of the skin

infections was reduced by approximately
50% on Day 3 and by approximately 99% at
the end of treatment

300-315 cm?
Baseline

Both treatment groups

99% smaller
End of therapy

Safety

Nausea and infusion-site extravasation were the most
frequent adverse events after treatment in both groups.

¢ There was no Clostridioides difficile infection in either
treatment group

* Nausea occurred in 12% of patients on omadacycline and
10% of patients on linezolid

* Serious adverse events occurred in 12 (3.7%) patients
treated with omadacycline and 8 (2.5%) patients treated
with linezolid

¢ There was 1 death (0.3%) reported in omadacycline-
treated patients and 2 deaths (0.6%) reported in
linezolid-treated patients

Take-away findings from OASIS-1

Omadacycline is a safe and effective option for the treatment of adult patients
with acute bacterial skin infections caused by susceptible pathogens.

Potential benefits of omadacycline treatment include:
» Similar efficacy compared to linezolid
* Rapid improvement in skin infection

Omadacycline eliminated
83% of MRSA
infections

omadeeveine - o omedacyelne - o
Hezet _ T ezl _ o

50 60 70 80 90 100 50 60 70 80 90 100
Late response (%) Late response (%)

Omadacycline eliminated
73% of S pyogenes
infections

Adverse events in 24% of patients in either treatment group

Omadacycline group Linezolid group
(n=323) (n=322)

Nausea 12% (40) 10% (32)
Infusion-site extravasation? 9% (28) 6% (19)
Subcutaneous abscess 5% (17) 6% (19)
Vomiting 5% (17) 5% (16)
Cellulitis 5% (15) 5% (15)
Headache 3% (10) 4% (13)
Alanine aminotransferase increased 3% (9) 4% (14)
Aspartate aminotransferase increased 3% (8) 4% (12)

“Events were reported as IV site infiltration and were typically caused by difficulty in finding reliable venous access sites in
patients who injected drugs.

« Safety profile consistent with the tetracycline class of antibiotics:
— A low risk of Clostridioides difficile infection
— The most frequent adverse event was nausea

¢ Omadacycline may be given orally (tablets) or by IV infusion, and no
dose adjustments are needed in any patients, including patients =65
years of age, or in patients with impaired hepatic or renal function*

5)

Please see Full Prescribing Information for NUZYRA® (omadacycline).
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Plain Language Summary
Omadacycline: An oral antibiotic for the treatment of bacterial skin infections and pneumonia in an era of
unmet clinical need

This plain language summary reviews Omadacycline in Acute Bacterial Skin and Skin Structure Infections Study (OASIS)-2 and
is intended for healthcare professionals working in a family practice setting. Itis based on a supplement to The Journal of Family
Practice and the linked article, below. Clinicians may wish to share and discuss this information with patients, as appropriate.

Linked article: O'Riordan W, Cardenas C, Shin E, et al.
Once-daily oral omadacycline versus twice-daily oral
linezolid for acute bacterial skin and skin structure
infections (OASIS-2): a phase 3, double-blind,

Key results of OASIS-2, a study comparing oral
omadacycline and linezolid treatment in adults
with acute bacterial skin infections

multicentre, randomised, controlled, non-inferiority
trial. Lancet Infect Dis. 2019;19:1080-1090.
0.1016/S1473-3099(19)30275-0

Minimum infection size for the study:
75 cm?

The once-daily oral tetracycline antibiotic omadacycline

is similar in efficacy to linezolid, an approved treatment twice
daily, for treating acute bacterial skin infections in adults.
Increasing numbers of patients are seeking care for acute bacterial skin and
skin-structure infections (which include abscesses, cellulitis, erysipelas, and
infected wounds) in outpatient settings, and hospital admissions for treatment
of these infections are also increasing.*

Average infection size in linezolid group:
294 cm?

Average infection size in omadacycline group:

322 cm?

Use of effective oral antibiotics could help more patients to be treated at home by
reducing the need for hospitalization for administration of intravenous (IV) antibiotics.

Why was this study done?

Who took part?

Omadacycline group Linezolid group

Adults with wound

OASIS-2 looked at whether once-daily oral omadacycline was similar in efficacy 368 infection, cellulitis, A 367
and safety to twice-daily oral linezolid for treating acute bacterial skin infections. erysipelas, or abscess
This is a standard way to establish safety and efficacy of a drug. OASIS-2 s
was not designed to show which antibiotic was the best. 41 Mean age, years ﬁ 46
66% Male d 60%
August 11, 2016 to 735 adults with
June 6, 2017 acute bacterial 79 Median weight, kg ) 76
i skin infections . = E
I - Patients with data for early .
360 response and late . 360

response

What care did patients get?

Patients received either omadacycline or linezolid. .

All tablets and doses looked identical to ‘“‘

What were patients’ signs and symptoms of infection?

Omadacycline group Linezolid group

doctors and patients.

Omadacycline is a treatment for

Linezolid is being used to treat

b ial skin infecti b ial skin infecti Staphylococcus aureus
f'-lcute ac?erla s in infections _acute_ acterial skin infections, 80% asihelnocteommon 81%
in adults, including those including those caused by MRSA. .
db hicilli . bacteria found...
caused by methicillin-resistant Linezolid was FDA approved at the <
Staphylococcus aureus (MRSA). time of the study. This made it a ~.including some 98,

o : 38% L) B 37%
Omadacycline is now good comparator to omadacycline. MRSA infections OIS
FDA-approved for use either orally
or by intravenous infusion.? At the 4% Fever 3%
time of the study, it was only being
used in clinical trials. 1% White blood a6

" All patients in this trial were treated for 7 to 14 days.

On Days 1 and 2, patients on
omadacycline took 450 mg; the
remaining doses were 300 mg daily.?
Patients on omadacycline took

2 doses each day, but 1 dose was
a placebo.

Patients on linezolid took 600-mg
doses, twice daily.

This is standard treatment.

cell counts

Over half the infections were wounds; nearly one-quarter

About 17% of —————

infections were
major abscesses

were cellulitis/erysipelas

. All patients had regular follow-up. In particular, doctors —— Nearly 59% of
looked at early clinical response (early response, 2—3 days infections were
°A after the first dose was taken), and post-treatment evaluation wounds
Nearly 24% of ——
(late response, 7-14 days after the last dose was taken). . .

infections were
“When taking omadacycline tablets, patients should not eat or drink (except water) for at least cellulitis/
4 hours and then take the tablets with water. After oral dosing, no food or drink (except water) is to erysipelas

be consumed for 2 hours and no dairy products, antacids, or multivitamins for 4 hours.

Omadacycline can work on certain bacteria that are resistant to other tetracycline antibiotics.® Antibiotic resistance can limit the use of
older antibiotics for treating acute bacterial skin infections.*

Some other studies showed that omadacycline is a good antibiotic option for adults with acute bacterial skin infections treated in

o

hospitals.® OASIS-2 was the first study of oral-only omadacycline.
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What did the study show?

Omadacycline showed similar efficacy to linezolid at treating acute bacterial skin infections

Overall clinical success and success by infection type Omadacycline
100 93% 94% eliminated 86% of
88% 88% 89% 89% P :
w“ 83%  84% gyo 79% 775 83%  82% ., 84% g0, MRSA infections
S
< 60
% Omadacycline _ 86%
S
B 40
[N
20
Overall response Cellulitis/erysipelas Wound infection Major abscess

Early response Late response Early response Late response Early response Late response Early response Late response

B Omadacycline group M Linezolid group

Early response was measured 2-3 days after first dose of study drug; late response was measured 7-14 days after last dose of study drug.

Infections were 66% smaller by Day 3, and 98% smaller at the end of the study

with omadacycline

Omadacycline group

110.0 cm?
Day 3

6.0 cm?
End of study

Average infection size at baseline: 322 cm?
66% smaller by Day 3 (110.0 cm?)

Linezolid group

108.0 cm?
Day 3

7.0 cm?
End of study

Average infection size at baseline: 294 cm?
63% smaller by Day 3 (108.0 cm?)

40 50 60 70 80 90 100
Late response (%)

Omadacycline
eliminated 69% of
S pyogenes infections

Omadacycline - 69%
Linezolid - 56%

89% smaller by Day 7 (34.1 cm?)
98% smaller by end of study (6.0 cm?)

Safety

Nausea, vomiting, wound infection, and increased liver
enzymes were the most frequent adverse events after
treatment in both groups.

88% smaller by Day 7 (34.5 cm?)
98% smaller by end of study (7.0 cm?)

Adverse events in 24% of patients in either treatment group

Omadacycline group Linezolid group
(n=368) (n=367)

40 50 60 70 80 90 100
Late response (%)

a 0, 0,
» Nausea occurred in 30% of patients on omadacycline and Naus.e.a 30/f (LLL) BOA (28)
8% of patients on linezolid Vomltlng - L2152 & (1))
 Nausea usually happened on the first 2 days, when patients Wound infection 6% (22) 5% (17)
were taking higher doses of omadacycline, and rarely Alanine aminotransferase increased 5% (19) 3% (11)
caused patients to stop taking omadacycline (1 person) Aspartate aminotransferase increased 5% (17) 3% (12)
 Serious adverse events occurred in 5 (1%) patients treated Diarrhea® 4% (15) 3% (10)
with omadacycline and 5 (1%) patients treated with linezolid Headache 4% (13) 2% (8)

¢ There were no deaths reported in omadacycline-treated patients
and 1 death (<1%) reported in linezolid-treated patients

Take-away findings from OASIS-2

« Safety profile consistent with the tetracycline class of antibiotics: A
—

20Omadacycline, 75% mild, 25% moderate; linezolid, 86% mild, 14% moderate.
"No reports of Clostridioides difficile infection in either treatment group.

Omadacycline expands oral treatment options for acute bacterial skin
infections caused by susceptible pathogens. Potential benefits include:
» Similar efficacy compared to linezolid

¢ Once-daily oral dosing, with no dose adjustments?

* Rapid improvement in skin infection

— A low risk of Clostridioides difficile infection
— The most frequent adverse event was nausea

¢ Omadacycline may be given orally (tablets) or by IV infusion, and no
dose adjustments are needed in any patients, including patients
>65 years of age, or in patients with impaired hepatic or renal function?

Please see Full Prescribing Information for NUZYRA® (omadacycline).
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Plain Language Summary
Omadacycline: An oral antibiotic for the treatment of bacterial skin infections and pneumonia in an era of
unmet clinical need

This plain language summary reviews Omadacycline for Pneumonia Treatment In the Community (OPTIC) and is intended
for healthcare professionals working in a family practice setting. It is based on a supplement to The Journal of Family Practice
and the linked article, below. Clinicians may wish to share and discuss this information with patients, as appropriate.

Linked article: Stets R, Popescu M, Gonong JR, et al.
Omadacycline for community-acquired bacterial

Key results of OPTIC, a study comparing
omadacycline and moxifloxacin treatment
in adults with community-acquired
bacterial pneumonia

pneumonia (OPTIC). N Engl J Med. 2019;380:517-527.
doi: 10.1056/NEJM0al800201.

The once-daily tetracycline antibiotic omadacycline is similar
in efficacy to moxifloxacin, an approved once-daily treatment,
for treating community-acquired bacterial pneumonia in adults.
Community-acquired pneumonia carries a heavy burden in the United States, Who took
with more than 1.5 million adults hospitalized each year,! and more than

10 million physician visits attributed to community-acquired pneumonia.? i i i
CABP refers to an acute bacterial infection of the lung (pulmonary Omadacycline group Moxifloxacin group
parenchyma) and is acquired outside of the hospital.

Using effective oral antibiotics could help more patients be treated at home i
by reducing the need for hospitalization for administration of intravenous Adults W_'th . .
(IV) antibiotics. 386 community-acquired 388
bacterial pneumonia
Why was this study done?
OPTIC looked at whether IV-to-oral omadacycline was similar in efficacy [
and safety to moxifloxacin for treating CABP in adults. This is a standard way -
to establish safety and efficacy of a drug. OPTIC was not designed to show el ESETIEL T e
which antibiotic was the best. In this study, patients could switch from IV to
oral treatment with omadacycline or moxifloxacin after 3 days, and the total
duration of treatment was 7-14 days.
| Study sites | Studyduration | Patients_____| Se%  Male d s6%
- ., November 2015 to 774 adults with
February 2017 community-acquired

. bacterial . ®

- neumonia

(=] ° A 76 Median weight, kg 78

=Ml

What clinical characteristics were seen in these

What care did patients get?

Patients received either omadacycline or .
moxifloxacin (all treatment doses looked
identical to doctors and patients).

— . — patients?
Omadacycline is a treatment for Moxifloxacin is used to treat
adult patients with community- community-acquired pneumonia
acquired bacterial pneumonia (including cases caused by multi- Omadacycline group Moxifloxacin group
caused by bacteria including drug resistant S pneumoniae). (n=386) (n=388)
Streptococcus pneumoniae.® Moxifloxacin was FDA approved at
Omadacycline is now FDA approved the time of the study. This made it a gy
for use either orally or by IV good comparator to omadacycline. 27% / 20% Current / past smoker . 21% / 20%

infusion.® At the time of the study, it
was only being used in clinical trials.

All patients received study treatment for 7-14 days.

Patients on omadacycline received  Patients on moxifloxacin received . . . .

100 mg IV every 12 hours for 2 400 mg IV every day; after 3+ days, 12% Previous lung infection

doses, then 100 mg IV every day; patients could be switched to oral

after 3+ days, patients moxifloxacin 400 mg once daily.

could be switched to Q (400 mg once daily

oral omadacycline orally or IV] is the

300 mg once daily. " E itan o a dL]nt e " 15% Mild-to-moderate COPD 13%
of moxifloxacin)

10%

All patients had regular follow-up. In particular, doctors looked
at early clinical response (early response, 3-5 days after Severe pneumonia CO
O - - ’
m the first dose was taken) and post-treatment evaluation 12% according to modified 14%
(late response, 5-10 days after the last dose was taken). ATS criteria —\-

aWhen taking omadacycline tablets patients should not eat or drink (except water) for at least 4
hours and then take the tablets with water. After oral dosing, no food or drink (except water) is to be
consumed for 2 hours and no dairy products, antacids, or multivitamins for 4 hours. ATS, American Thoracic Society; COPD, chronic obstructive pulmonary disease.

Omadacycline can work on certain bacteria that are resistant to other tetracycline antibiotics.® Resistance to commonly used antibiotics
has complicated the treatment of many bacterial infections, including pneumonia.*®

Other studies have shown that omadacycline is a good antibiotic option for adults with acute bacterial skin infections treated in the m
community and in hospitals.®” Of these, OASIS-2 was the first study of oral-only omadacycline.”
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What did the study show? Patients with normalized vital signs

at early response

Omadacycline had similar A rapid and sustained response was seen
efficacy to moxifloxacin in >80% of patients on omadacycline .
Omadacycline group
100 The response seen with omadacycline was consistent
8% across subgroups of patients categorized as being at
83% ’ 85% lower/higher risk of death (Pneumonia Severity Index
80 81% _ risk class II, ITI, or IV) and with pneumonia caused 82%  Heartrate 78%
by different types of microorganisms (Gram-positive,
Gram-negative, and atypical bacteria).
S 60
; Streptococcus pneumoniae 86% 97% Temperature 96%
é Omadacycline
© Haemophilus influenzae/
& 40 H parainfluenzae 82%
Respiratory
2 " o rate i
Moxifloxacin
88%
0 g
Early response Late response 50 60 70 80 90 100 92% Oxygen. 94%
B Omadacycline group B Moxifloxacin group Late response, % saturation
Early response was measured 3-5 days after first dose of study drug; late response was measured 5-10 days after last dose of study
drug. Success at early response meant patients were living and had improvement in at least 2 symptoms and no worsening of symptoms,
without rescue antibiotics. Success at late response meant patients infection was resolved or improved enough that further antibiotics Data represent the subset of patients who had abnormal vital signs
weren't needed. at baseline.
Safety Adverse events in 22% of patients in either treatment group
Thg mos?l: frequen‘t adverse eyents observed in omada_cycline Omadacycline group | Moxifloxacin group
patients included increased liver enzymes, hypertension, (n=382) (n=388)
insomnia, nausea and vomiting, constipation, and headache.
. . . . Alanine aminotransferase increased 4% (14) 5% (18)
¢ Diarrhea was reported more frequently with moxifloxacin . 5 Y
than with omadacycline. Clostridioides difficile infection was Hypertension 3% (13) 3% (11)
reported in no patients on omadacycline and in 8 patients y-glutamyltransferase increased 3% (10) 2% (8)
o . .
(2%) on moxifloxacin Insomnia 3% (10) 2% (8)
. Sgrious adverse. events occurred in.23 (6%) patients treated Vomiting 3% (10) 2% (6)
with omadacycline and 26 (7%) patients treated L ) Y
with moxifloxacin Constipation 2% (9) 2% (6)
Nausea 2% (9 5% (21
¢ There were 8 deaths (2%) that occurred in . . © () 6 (21)
omadacycline-treated patients and 4 deaths (1%) Aspartate aminotransferase increased 2% (8) 4% (14)
in moxifloxacin-treated patients Headache 2% (8) 1% (5)
Diarrhea 1% (4) 8% (31)

Take-away findings from OPTIC

Omadacycline is a safe and effective option for the treatment of - Safety profile consistent with the tetracycline class of antibiotics:

adult patients with community-acquired bacterial pneumonia — A low risk of Clostridioides difficile infection

caused by susceptible pathogens. — The most frequent adverse event was alanine aminotransferase increased (am]
Potential benefits of omadacycline treatment include: - Omadacycline may be given orally (tablets) or by IV infusion, and no dose
- Similar efficacy compared to moxifloxacin adjustments are needed in any patients, including those =65 years of age,

- Rapid improvement in symptoms of pneumonia or in patients with impaired hepatic or renal function®

Please see Full Prescribing Information for NUZYRA® (omadacycline).
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