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Abstract

Community-acquired pneumonia (CAP) is a major cause of morbidity and mortality both in the USA and globally. As the
burden of CAP continues to increase due to several factors, the advances in its diagnosis, prevention, and treatment have taken
on even greater interest and importance. The majority of CAP patients are treated empirically, and selection of appropriate
antibiotic treatment is increasingly difficult because the epidemiology of CAP is changing, in part due to antimicrobial resist-
ance, and the causative CAP pathogens differ between countries and regions. There is also an increasing prevalence of chronic
co-morbid diseases among CAP patients. Treatment of CAP has become challenging because of these factors along with
the varying safety profiles and efficacy of well-established antibiotics, as well as limited new therapeutic options. Recently,
however, new antibiotics have been approved, which will expand the treatment options for CAP, particularly in those patients
with underlying complications. Recently approved delafloxacin, an anionic fluoroquinolone, has a unique structure and dis-
tinct chemical characteristics; it demonstrated non-inferiority to moxifloxacin in a phase III clinical trial, but was shown to
be superior to moxifloxacin at early clinical response in CAP patients who also have chronic obstructive pulmonary disease
(COPD) or asthma as a co-morbidity, and in CAP patients who may have severe illness. Delafloxacin could offer an additional
therapy against resistant isolates and among these difficult-to-treat patients. This review summarizes the development, latest
research, and safety profile of the new antibiotic delafloxacin, and its potential future role in the treatment of CAP.

1 Introduction

The fluoroquinolones (FQs) were introduced into clini-
cal practice in the late 1980s. Ciprofloxacin was the first

Community-acquired pneumonia (CAP) is a major

global health concern, accountable for considerable
morbidity and mortality.

Changing etiology and increasing antimicrobial resist-
ance have made CAP more challenging to treat empiri-
cally, particularly among patients with chronic co-mor-
bid diseases.

Delafloxacin, a novel anionic fluoroquinolone, has dem-
onstrated superior efficacy in CAP patients with COPD,
asthma, and severe CAP, compared to moxifloxacin.
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broadly used class member mainly due to its Gram-nega-
tive spectrum and its parenteral and oral administration. It
was initially used in serious hospital infections but its util-
ity spread into the community for treatment of pneumonia.
However, its activity against Streptococcus pneumoniae
precluded it being widely used in this infection. Subse-
quent class members such as levofloxacin and moxifloxa-
cin were more active against S. pneumoniae and achieved
more widespread use, especially levofloxacin. However,
the class has been blighted with an array of safety issues
including cardiotoxicity, phototoxicity, and CNS events.
It is noteworthy that not all class members have the same
spectrum of activity nor adverse event profile.
Delafloxacin, a recently approved anionic FQ, has a
unique structure and possesses distinct chemical char-
acteristics. As an anionic FQ, delafloxacin has increased
intracellular penetration in bacteria allowing for enhanced
bactericidal activity in acidic conditions [1]. Delafloxacin
is has broad spectrum of activity against Gram-positive
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pathogens, including Staphylococcus aureus, S. pneumo-
nia, and most fluoroquinolone-resistant strains, except
enterococci [2, 3].

Approved for use in adults for the treatment of com-
munity-acquired pneumonia (CAP) [4], delafloxacin
was shown in a phase III clinical trial to be superior to
moxifloxacin in patients with CAP who also have chronic
obstructive pulmonary disease (COPD) or asthma as a co-
morbidity, and in CAP patients who may have severe ill-
ness [5]. Additionally, delafloxacin appeared to be better
tolerated compared to commonly used FQs; clinical data
are limited, but showed a lack of corrected QT-interval
(QTc) prolongation, phototoxicity, and major central nerv-
ous system (CNS) events [4, 6].

CAP is defined as an acute infection of the lower res-
piratory tract in a patient who has acquired the infection
in the community and is without any associated health-
care contact [7-9]. Globally, CAP is a leading cause of
hospitalization and death, presenting a significant health
problem that is responsible for a substantial clinical and
economic burden [10-16]. Globally, pneumonia is respon-
sible for over 3 million deaths each year, surpassing all
other infectious causes, including tuberculosis, malaria,
and human immunodeficiency virus (HIV) infection [17].
Contributing to the escalating disease burden of CAP are
antimicrobial resistance, a growing aging population, and
increasing prevalence of co-morbidities.

Common antimicrobials used to treat CAP include mac-
rolides (alone or in combination with p-lactams), amoxi-
cillin (alone or in combination with a macrolide), fluoro-
quinolones, and third-generation cephalosporins combined
with a macrolide [9, 18, 19]. Antimicrobial resistance is
a global health threat that continues to develop and has
contributed to the changing epidemiology of community-
acquired bacterial pneumonia (CABP) [10, 20, 21], as well
as rendering commonly used treatments ineffective. The
etiology of CAP differs between countries and over time,
but S. pneumoniae remains the most common causative
bacterial pathogen regardless of setting, age, or co-mor-
bidities [22, 23]. Additional causative pathogens include
Haemophilus influenza, S. aureus, and the atypical patho-
gens Mycoplasma pneumoniae and Chlamydia pneumo-
niae. Gram-negative pathogens such as Klebsiella pneu-
moniae cause a smaller proportion of CAP cases; however,
their associated antibiotic resistance, especially multidrug
resistance (MDR), extensive drug resistance (XDR), and
pan drug resistance (PDR), make clinical management a
challenge [24]. Atypical respiratory bacteria such as M.
pneumoniae and C. pneumoniae have been isolated more
frequently than before in recent studies and it has been
hypothesized that these bacteria could supersede S. pneu-
moniae as the leading bacterial cause of CAP [15, 25-27].
Antimicrobial resistance to macrolides and other agents
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typically used to treat CAP has become increasing preva-
lent among S. pneumoniae and atypical pathogens such as
Mycoplasma pneumoniae [7, 28].

While bacteria are the most common cause of CAP,
advances in molecular diagnostics have shown a grow-
ing prevalence of respiratory viruses in CAP, especially
in the USA [10, 29]. Their role as a sole causative agent
for CAP, or as a factor in co-infection, suggests that viral
pathogens may increase the risk of morbidity, as well as
increase the risk of antibiotic failure [29]. Importantly,
in two recent studies on CAP, one from the USA and one
from Norway, two or more pathogens were identified in
more than one-third of cases, typically a virus/bacteria
combination [10, 30].

There is a significant need for the development of new
antibiotics to treat CAP [31], which is driven by increas-
ing macrolide resistance among the bacterial pathogens that
cause CAP, and a lack of newly developed oral antimicrobial
therapies [7]. The use of current macrolides has also been
limited due to concerns over cardiac and gastrointestinal
adverse events [7]. The FQs remain a treatment option for
CAP; however, they do vary in their tolerability and safety
profiles.

This article reviews CAP epidemiology and global
resistance trends among CAP pathogens, CAP treatment
guidelines, details the clinical development of delafloxacin,
and describes the potential role for delafloxacin in treat-
ing CAP, focusing on populations with specific vulnerable
co-morbidities.

2 Global and Regional Burden
of Community-Acquired Pneumonia (CAP)

Worldwide, CAP affects 3—4 million people each year with
high morbidity and mortality, particularly among elderly
patients [32]. The WHO Global Burden of Disease study
reported that lower respiratory tract infections (LRTIs),
including CAP, cause approximately 429.2 million epi-
sodes of illness globally. The Global Point Prevalence Sur-
vey (Global-PPS) reported that worldwide pneumonia was
the illness that antibiotics were most commonly prescribed
for, accounting for 19% of all patients treated [33].

In the USA, CAP is the most common infectious cause
of death, overall it is the eighth leading cause of death,
accounting for more than 53,000 deaths per year [34],
with approximately 85% of all pneumonia and influenza
deaths occurring within the elderly (> 65 years old) popu-
lation. A recent study estimated that in the USA, more
than 1.5 million adult patients are hospitalized each year
with CAP, and of these patients, 10,000 will die during
hospitalization [21]. In the USA, the annual CAP inci-
dence rate is estimated at 248 cases per 10,000 adults
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[10]. In three Asian countries, a recent study reported that
CAP is accountable for 1424.5, 420.5, and 98.8 episodes
per 10,000 discharges in the Philippines, Indonesia, and
Malaysia, respectively [35]. In India CAP accounts for 4
million cases annually, with 20% requiring hospitaliza-
tion [36]. CAP hospital admissions in Vietnam are 8.1
per 10,000 adults [37], and in the UK 31.2 per 10,000
adults [38], but have risen in certain areas of the UK dur-
ing the last 16 years [39]. In South Africa, in people age
> 15 years, the incidence of LRTI is estimated at 400 per
100,000 population, with the highest incidence in indi-
viduals aged 25-64 years, which is likely due to the high
prevalence of HIV in this population [40]. In developing
countries, pneumonia is the most common cause of emer-
gency department (ED) visits and hospitalization [41].
Differences in the incidence of CAP between countries
can reflect differences in study methods, case definitions,
as well as healthcare systems, prevalence of co-morbidities
and chronic disease, and population age [15].

The elderly are disproportionately affected by CAP,
age > 65 years is one of the greatest risks of CAP-related
morbidity and mortality [42], and older CAP patients have
poorer health outcomes, higher rates of hospitalization,
and longer length of hospital stay.

Jain et al. [10] reported that in the USA, the incidence
of pneumonia increases with increased age; this has also
been reported in Europe and South Africa [43]. The mor-
tality rate of CAP is significantly higher in the elderly and
immunocompromised, and can reach 20-40%, compared
to 6-10% for the general population [44, 45].

Worldwide, the proportion of the population that is
> 65 years old is expected to increase in the coming years,
and as this occurs the number of adult patients with CAP will
also increase. The US population of those aged > 65 years
has increased by 33% since 2006, from 37.2 to 49.2 mil-
lion in 2016 [46]. By 2040, individuals aged > 65 years will
represent 21.7% of the entire US population, and by 2060,
this group is projected to more than double to 98 million
[46]. In Europe, 25% of the population is over 60 years old
and this is anticipated to reach 35% by 2050 [47]. Mortality
rates for CAP vary widely depending on country and demo-
graphics; in Europe this ranges from < 1-48% [15], in the
Philippines 2.5% [48], and 61% in Singapore [49], and stark
differences in mortality rates were reported in a UK study
where in patients aged < 65 years the mortality rate was 6%
compared to 47% among patients aged > 85 years [15]. In
Latin America adults > 75 years account for > 50% of hos-
pitalizations and almost 70% of deaths, even though they
only represent 13% of the adults > 50 years of age [16]. This
increased mortality with increased age trend is also observed
in the USA, Portugal, Finland, and Asia [16]. Additionally,
higher rates of multidrug-resistant pathogens are seen in
people over 65 years due to their more frequent exposure to

the healthcare system and cumulative exposure to previous
antibiotics [50].

The combination of two factors are anticipated to impact
CAP-related morbidity and mortality: the growing elderly
population and the increasing incidence of co-morbidities
among this population. Chronic co-morbidities are another
risk factor for CAP. An increased risk of CAP is associ-
ated with a variety of medical conditions, including, but not
limited to, chronic respiratory illness (e.g., chronic obstruc-
tive pulmonary disease (COPD), asthma), cardiovascular
diseases, congestive heart failure (CHF), diabetes mellitus,
chronic renal or liver disease, and cerebrovascular disease,
which are all associated with poorer health outcomes in
CAP, including increased morbidity, mortality, and excess
costs [51].

Among elderly and co-morbid patients polypharmacy
is commonly encountered, and medication side effects and
drug—drug interactions can impact which antibiotics can be
administered or how well they are tolerated [52].

Patients with these co-morbidities have a higher risk for
CAP, which also increases the risk for complications and
mortality during or following a CAP episode [53]. Higher
rates of these co-morbidities are evident across the globe.
For example, a recent US study of 2320 adult patients hos-
pitalized with CAP found that more than one-third (35%)
had co-morbid chronic heart disease. A European study
assessing medical risk factors CAP in adults analyzed 40
studies and reported up to 47% of CAP patients had chronic
heart disease, up to 46% had heart failure, and up to 33%
had diabetes mellitus [42]. Empiric treatment of CAP is
increasingly more challenging in patients aged > 65 years
and/or those with co-morbidities because treatment options
are limited.

3 Antimicrobial Resistance

Worldwide, increasing antimicrobial resistance remains a
major problem with important implications for the treatment
of CAP [7]. Increasing prevalence of resistant pathogens in
CAP infections has been reported, especially in severe cases
[54]. However, differences exist in prevalent pathogen and
resistance rates between countries and regions throughout
the world.

Globally, S. pneumoniae continues to be the most com-
mon bacterial CAP pathogen, but incidence rates vary per
country, and have also been impacted by the introduction of
the polysaccharide vaccines (e.g., PCV7 and PCV13) [10].
The incidence of S. pneumoniae in the USA and Canada has
decreased in recent years, in part because of higher vaccina-
tion rates and a decrease in the rate of smoking [55]; in the
USA, approximately 10-15% of CAP cases are caused by S.
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pneumoniae [10]. However, this decrease has not been seen
in Europe [22, 56-58], where S. pneumoniae is responsi-
ble for approximately 30% of the CAP cases [59]. In South
Korea, 26.9-69.4% of CAP cases are caused by S. pneumo-
niae [60]. In the Asia Pacific region, S. pneumoniae is still
the major bacterial pathogen causing CAP infections, but
unique to this region is the higher incidence of K. pneumo-
niae and the presence of Burkholderia pseudomallei [14].

Causing approximately 15% of CAP, atypical pneumo-
nias are not the most frequent; however, they have become
increasingly important because it is difficult to differentiate
between typical and atypical infections based on clinical
features alone [61], and they are often non-responsive to
recommended beta-lactam therapy [41, 62, 63].

The SENTRY Antimicrobial Surveillance Program
reported global S. pneumoniae penicillin-susceptibility
(£0.06 mg/L) rates ranged from 55.6% in the Asia Pacific
(APAC) to 71.8% in Europe in 2015-2016 (65.8% overall).
The improvement from 2014 to 2016 in this susceptibility is
potentially related to the introduction and widespread immu-
nization with PCV13 [64]. Only 1.2-19% of bacterial CAP
cases are caused by H. influenza; however, some studies have
reported this has increased to around 50% [65].

Macrolides, specifically azithromycin, FQs in particular
levofloxacin, amoxicillin-clavulanic acid, and third-gener-
ation cephalosporins, are the most frequently used antimi-
crobials for treating CAP. Widespread use of macrolides has
contributed to the expansion of macrolide-resistant S. pneu-
moniae. Pneumococci and atypical pathogens of CAP have
become increasingly resistant to these drugs [66].

The Center for Disease Dynamics, Economic and Policy
resistance mapping demonstrates the geographic differ-
ences in the resistance rates of S. pneumoniae to macrolides
in tested isolates: 94% in China (2017), 91% in Vietnam
(2016), 34% in the USA (2012), 32% in India (2015), 23%
in France (2017), 16% in Argentina (2017), and 7% in Ger-
many (2017) [67].

S. pneumoniae has shown increasing resistance to penicil-
lin, macrolides, and many cephalosporins, including ceftri-
axone [68]. In pneumococci, two mechanisms of macrolide
resistance have been reported. The efflux of the drug from
the bacteria, conferring a low level of macrolide resistance,
occurs most frequently in North America. Alterations at the
level of the ribosomal target of antimicrobial action, which
confers a high level of macrolide resistance, is the most com-
mon resistance mechanism seen in Europe, and will lead to
macrolide treatment failure [69].

In the USA, the prevalence of high-level (>25%) mac-
rolide-resistant S. pneumoniae is over 30% and the overall
prevalence of macrolide-resistant S. pneumoniae (high-
level and low-level) is close to 50% [70]. There are also
data suggesting that treatment failure, even in the presence
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of low-level macrolide resistance, may be more likely with
macrolide monotherapy [71, 72].

FQ activity against S. pneumoniae is still very high;
Europe has the highest rate of fluoroquinolone resistance
at 5.2% compared to 1.2% in the USA and 2.4% in Asia
[40-43, 69, 73]. Adults aged > 64 years and those with
COPD have higher rates of fluoroquinolone resistance [74].

Bacteria have been reported to be resistant to one or more
clinically relevant antibiotics in approximately one-third of
S. pneumoniae cases [70]. Macrolide resistance has not been
limited to just pneumococcus [7, 75]—it is also evident
among other CAP-causing bacterial pathogens, including
Mycoplasma pneumoniae [76, 77].

Multidrug-resistant (MDR) pathogens, including
methicillin-resistant S. aureus (MRSA), P. aeruginosa, K.
pneumoniae, and A. baumannii, cause a small proportion
(6%) of CAP infections, but are increasingly challenging
to manage [54]. The SENTRY Antimicrobial Surveillance
Program reported the incidence of MDR and XDR S. pneu-
moniae isolates from 2015-2016 was highest in the APAC
(49.8% and 17.3% overall, respectively) and lowest in Latin
America (10.8% and 1.9% overall, respectively). MDR rates
were similar in North America, Europe, and Latin America
(17.23-20.9%), but in the APAC region were a lot higher
(39.2%) [64].

In a study ending in quarter 3 of 2019, 3,510 patients
were cultured to determine the prevalence and rates of mac-
rolide resistance in S. pneumoniae from the ambulatory and
inpatient setting at 329 hospitals across nine US Census geo-
graphic regions [78]. Macrolide resistance was observed in
47.3% of S. pneumoniae obtained from respiratory cultures,
and 29.6% from blood cultures. Higher rates of macrolide
resistance were seen among ambulatory patients (45.3%)
as compared with inpatients (37.8%). The overall rate of
macrolide resistance was 39.5%; regional variation occurred,
ranging from 13.9% in the mountain region to 54.2% in the
West North Central region. These data demonstrate the
importance of local epidemiology data to guide the choice
of empiric therapy for patients with CABP.

4 Current Treatment Guidelines

Guidelines for the treatment and management of CAP are
published by individual countries and professional societies,
thus recommended first-line treatment recommendations can
vary by region. The American Thoracic Society (ATS/Infec-
tious Diseases Society of America (IDSA) guidelines [9]
are often cited; however the British, Canadian [79], Spanish
[80], Dutch [81], Chinese [82], and Japanese [83] guidelines
are also widely used [84]. Differences in healthcare systems,
payment processes, health policies, and purpose inform each
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set of CAP treatment guidelines; some were developed as a
tool for less experience clinicians while others such as the
ATS/IDSA guidelines have progressed to include third-party
payer rules and public reporting measures, which influences
priorities and methods [9, 85-87].

Since 2013, little has changed in terms of treatment
guidelines, however, in reality there is an increased recog-
nition of pneumonia as a multisystem problem with adverse
chronic health consequences, rather than solely an acute lung
disease [9, 84].

Updated IDSA/ATS guidelines for the management of
CAP recommends amoxicillin or doxycycline for first-line
empiric treatment of outpatients with no comorbidities or
risk factors for drug-resistant S. pneumoniae (DRSP), and
suggest macrolide use only in areas where S. pneumoniae
macrolide resistance is 25% [7]. In patients with co-mor-
bidities such as COPD, diabetes, or renal disease, mono-
therapy with a respiratory FQ (levofloxacin or moxifloxacin)
or combination therapy with a beta-lactam (e.g., amoxicillin-
clavulanate) plus a macrolide is recommended, or for those
with immunosuppressing conditions/taking immunosup-
pressing drugs; patients who used antimicrobials within the
previous 3 months, or those who have other risks for DRSP
infection [9]. Data from randomized controlled studies have
demonstrated a relatively moderate reduction in treatment
failure, adverse events, and treatment discontinuation with
FQs compared with combination beta-lactam and macrolide
antibiotics [88, 89].

Recently, there has been a shift in the concept of pneu-
monia, including CAP, from being just an acute lung dis-
ease to recognizing both the acute and the long-term cardiac
complications and approaching it as a multisystem problem
with adverse chronic health consequences [84]. Evidence on
optimal CAP treatment has shifted, diagnostic methods are
changing, and the causative pathogens are evolving, which
inform what the optimal bundle of therapies contains.

5 New Therapeutic Options

Common bacterial pathogens associated with CAP continue
to develop antibiotic resistance, especially staphylococci and
S. pneumoniae, making empiric treatment increasingly dif-
ficult. Failure of initial empiric therapy for CAP is associated
with worse clinical outcomes [90]. To improve the outcomes
of initial empiric therapy in CAP, there is a clinical need
for effective antimicrobial therapies that are active against a
spectrum of CAP etiologies, especially resistant pathogens
[54]. New antimicrobial agents provide an opportunity to
enhance empiric treatment of resistant CAP pathogens.
Omadacycline, an aminomethylcycline, was recently
approved for CABP as well as acute bacterial skin and
skin-structure infections. Omadacycline has a spectrum of

activity that includes methicillin-resistant MRSA, various
resistant phenotypes of S. pneumoniae, as well as a range
of Gram-negative and atypical pathogens [91]. For use in
CABP treatment, omadacycline requires an intravenous
(IV) loading dose prior to oral administration treatment.
The OPTIC study [92] demonstrated omadacycline to be
non-inferior to moxifloxacin but no benefit was observed
in specific sub-groups such as COPD and asthma or diabe-
tes, both of which are risk factors for poor outcomes. The
safety of omadacycline was similar to older tetracyclines,
with gastrointestinal events most frequently reported; nau-
sea and vomiting were reported at incidences of 14.9% and
8.3%, respectively. However, these events did not lead to
discontinuation of therapy. Although no QTc prolongation
was observed, minor elevation in liver enzymes was seen but
was similar to other tetracyclines [93]. In this trial there was
an imbalance in mortality: eight deaths in the omadacycline
group as compared with four in the moxifloxacin group. The
reasons for this imbalance were not clear, but higher mortal-
ity was seen in patients with Pneumonia Severity Index risk
class of IV [92, 93].

Lefamulin, a pleuromutilin antibiotic, is active against
pathogens commonly causing CABP. In the LEAP double-
blind study [94], adults with CABP of Pneumonia Outcomes
Research Team (PORT) risk class >III were randomized
1:1 to receive lefamulin 150 mg IV every 12 h or moxiflox-
acin 400 mg IV every 24 h. 551 patients were randomized
(n=276 lefamulin; n =275 moxifloxacin), with lefamulin
shown to be noninferior to moxifloxacin for Early Clinical
Response (87.3% vs. 90.2%; difference —2.9% [95% confi-
dence interval — 8.5, 2.8]). Rates of study drug discontinuation
due to treatment-emergent adverse events were 2.9% for lefa-
mulin and 4.4% for moxifloxacin. Lefamulin showed a similar
adverse event profile to that of moxifloxacin, including minor
changes in QTc prolongation [94]. In August of 2019, lefamu-
lin was approved by the US Food and Drug Administration
(FDA) [95, 96].

Ceftaroline is a novel fifth-generation cephalosporin with
bactericidal activity against most CAP pathogens, including
S. pneumoniae, as well as multiple strains of resistant S. pneu-
moniae with enhanced activity towards penicillin-resistant S.
pneumoniae [97]. Ceftaroline versus ceftriaxone was evaluated
for treatment of CAP in two phase III randomized, double-
blind, multicenter trials: Ceftaroline Community Acquired
Pneumonia Trial versus Ceftriaxone in Hospitalized Patients
(FOCUS) 1 and FOCUS 2 [98].

PORT risk class III or IV CAP patients were randomized
by PORT class to either ceftaroline 600 mg IV every 12 h
or ceftriaxone 1 g IV every 24 h for 5-7 days; this was the
active comparator in both trials. To enable enrollment in
North America, where adjunctive macrolide therapy is rec-
ommended, patients in FOCUS 1 received two doses of oral
clarithromycin 500 mg every 12 h, but this was limited to day
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1 only to minimize potential confounding of study drug treat-
ment effect. In total, 591 and 562 patients were evaluated in
the microbiological intent-to-treat (MITTE) populations for
FOCUS 1 and FOCUS 2, respectively.

Within the integrated analysis of the CE and MITTE, the
clinical cure rates were 6.7% (95% CI 1.6-11.8) and 6.0%
(95% CI 1.4-10.7) higher for ceftaroline than for ceftriaxone
in the CE and MITTE populations. The integrated clinical cure
rate in the ME and mMITTE populations for ceftaroline were
85.1% (131 of 154 patients) and 83.6% (138 of 165 patients),
respectively, compared with 75.5% (111 of 147 patients) and
75.0% (126 of 168 patients), respectively, for ceftriaxone. The
only treatment-emergent AE considered related to the study
drug was diarrhea, which occurred in >3% of patients—3.1%
with ceftaroline and 1.5% with ceftriaxone. Similar rates of
serious adverse events occurred in the ceftaroline (11.3%)
group and the ceftriaxone group (11.7%). Development of a
QT interval occurred in a similar number of patients (six in
the ceftaroline group and five in the ceftriaxone group). The
results of these clinical trials demonstrated ceftaroline is effi-
cacious, well tolerated, and is comparable to ceftriaxone for
treatment of CAP [98].

MRSA is less common as a pathogen in out-patient CAP,
< 5%, but in CAP patients who are hospitalized the incidence
can rise to >20% [99]. If MRSA is suspected in the admitted
patient, ceftaroline may be a good option.

6 Delafloxacin

Delafloxacin is approved for use for treatment of CABP
caused by S. pneumoniae, S. aureus (methicillin-suscep-
tible [MSSA] isolates only), K. pneumoniae, Escherichia
coli, Pseudomonas aeruginosa, H. influenzae, Haemophi-
lus parainfluenzae, C. pneumoniae, Legionella pneumoph-
ila, and M. pneumoniae [4].

Delafloxacin, an anionic FQ, has a unique structure and
possesses distinct chemical characteristics. Delafloxacin is
an anionic FQ, which means that it has increased intracel-
lular penetration in bacteria allowing for enhanced bac-
tericidal activity in acidic conditions [1]. The increased
potency in low pH is a special feature of delafloxacin as
many infection sites such as the urinary tract, abscess
fluid, decubitus ulcers, epithelial lining fluid, and phago-
lysosomes of infected cells have an acidic environment
[100].

This is accompanied by increased activity against
both extra- and intracellular pathogens, in particular S.
aureus, and contrasts what has been observed for other
agents (FQs, macrolides, aminoglycosides), which lose
antibacterial potency under acidic conditions [100]. The
increased intracellular accumulation of delafloxacin sig-
nificantly decreased the MIC by four to five doubling
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dilutions. Delafloxacin has a broad spectrum that covers
Gram-positive, Gram-negative, and atypical organisms
[100]. Delafloxacin is currently the only oral antibiotic
with in vitro activity against both MRSA and P. aerugi-
nosa. In phase I1I studies delafloxacin exhibited a 64-fold
lower MICs,, for MRSA isolates compared to levofloxacin
and retained activity against levofloxacin non-susceptible
isolates. This is thought to be influenced by delafloxacin’s
enhanced activity in acidic environments relative to other
FQs [100].

A study [101] evaluating the activity of delafloxacin
against bacterial surveillance isolates collected in the
USA and Europe from 2014 to 2016 demonstrated that
against S. pneumoniae using MICs,q,, delafloxacin had
lower MICs (0.015/0.03 mg/L) compared to tigecycline
(0.03/0.06 mg/L). Considering activity against Gram-pos-
itive bacteria such as S. pneumoniae, levofloxacin’s MIC
(MIC,,) was 0.25 whereas delafloxacin was much lower
with an MIC of 0.015. Delafloxacin has been shown to
have an MIC,, at least eightfold more active than levo-
floxacin against MRSA isolates [101]. Delafloxacin has
good activity against Gram-negative organisms that are
susceptible to other FQs.

Using IV and oral delafloxacin pharmacokinetic—phar-
macodynamic target attainment analyses were undertaken.
Parameter estimates from a population pharmacokinetic
model (three compartments; mixed linear plus saturable
elimination; two parallel first-order absorption processes;
creatinine clearance (CL) was a predictor of clearance),
free-drug plasma concentration—time profiles were gener-
ated for 5000 simulated patients with varying CL,, follow-
ing delafloxacin 300 mg IV every 12 h for 3 days followed
by 450 mg orally every 12 h for 2 days.

Areas under the concentration—time curve up to 24 h
(AUC,_,,) on days 1 and 4 were calculated. Percent prob-
abilities of pharmacokinetic-pharmacodynamic target
attainment by MIC and overall (i.e., weighted over the MIC
distributions for S. prneumoniae from USA and Europe)
were determined using median free-drug plasma AUC:MIC
ratio targets associated with 1- and 2-log10 CFU reductions
from baseline from a neutropenic lung infection model for S.
pneumoniae (3.36 and 24.5, respectively). The results were
stratified by renal function group [normal (CL_ >90 mL/
min/1.73 m?) and mild (CL,, 60-89 mL/min/1.73 m?) or
moderate (CL,, 30-59 mL/min/1.73 m?) renal impair-
ment]. Percent probabilities of attaining free-drug plasma
AUC:MIC ratio targets associated with a 1-logl0 CFU
reduction from baseline by MIC on day 1 by renal group
for S. pneumoniae (Fig. 1) were similar to those on day 4.
Percent probabilities of pharmacokinetic—pharmacodynamic
target attainment on either day across renal groups were
>99.5% for S. pneumoniae at a MIC value of 1 mg/L. For
free-drug plasma AUC: MIC ratio targets associated with a
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Fig.1 Percent probabilities of pharmacokinetic—pharmacodynamic
(PK-PD) target attainment by MIC on day 1 for delafloxacin 300 mg
IV ql2h for 3 days followed by 450 mg PO q12h for 2 days based on
the evaluation of the free—drug plasma AUC:MIC ratio target associ-
ated with a 1—1log;, CFU reduction from baseline for S. pneumoniae
among stimulated patients stratified by renal function group, overlaid
upon the MIC distribution for S. pneumoniae [101]. AUC area under
the concentration-time curve, IV intravenous, MIC minimum inhibi-
tory concentration, g/2h every 12 hours

2-log10 CFU reduction from baseline, percent probabilities
of pharmacokinetic—pharmacodynamic target attainment at
a MIC value of 0.12 mg/L was achieved on either day 1 or
day 4 [102].

These in vitro and pharmacokinetic—pharmacodynamic
findings were largely corroborated in the recent DEFINE-
CABP study [103] in which delafloxacin was compared to
moxifloxacin, another anti-pneumococcal fluoroquinolone.
Of the 860 randomized patients, 520 had at least one path-
ogen at baseline. The most common pathogens were S.
pneumoniae (226 (43.5%)) with penicillin-susceptible
isolated in 102 (19.6%) patients, penicillin-intermediate
in 25 (4.8%), penicillin-resistant in 19 (3.7%), multi-drug
resistant in 12 (2.3%), and macrolide resistant in 35 (6.7%).
Other frequently identified species include H. parainflu-
enzae (76 (14.6%)), M. pneumoniae (65 (12.5%)), and L.
pneumophila (62 (11.9%)). Notably, P. aeruginosa was
observed in 24 patients (4.6%), while MRSA was iso-
lated in two (0.4%). Clinical success was evaluated in 488
patients with similar outcomes observed with both drugs.
Documented persistence was reported in four delafloxa-
cin- and three moxifloxacin-treated patients. Overall, S.
pneumoniae success was reported in 93.6% and 94.9%
delafloxacin- and moxifloxacin-treated patients, respec-
tively. Additionally, similar responses were seen with P.
aeruginosa 91.7% and 100% respectively for delafloxacin
and moxifloxacin.

These results confirm the in vitro microbiological activity
of delafloxacin is reflected in clinical practice.

6.1 Clinical Trials

In the phase I and II studies evaluating delafloxacin in com-
plicated S. aureus/acute bacterial skin and skin structure
infections, delafloxacin exhibited clinical and microbiologi-
cal efficacy at dosages of 300 and 450 mg IV every 12 h,
and these studies led to the phase III study for use in CABP.
These studies have been described and critiqued in detail by
others; here we summarize these results.

For use in acute bacterial skin and skin structure infec-
tions, delafloxacin was evaluated in four randomized, multi-
center trials using tigecycline (TIG), linezolid, or vancomy-
cin with or without aztreonam (AZ) as comparators.

A randomized, double-blind, multicenter phase II study
compared the efficacy and tolerability of two different doses
of delafloxacin with TIG in patients with complicated skin
and skin structure infections [5] (NCT 0719810). Strati-
fied by infection type, patients were randomized (N=151)
1:1:1 to receive delafloxacin 300 mg IV every 12 h (n=49),
delafloxacin 450 mg IV every 12 h (n=51), or TIG 100 mg
X1 followed by 50 mg IV every 12 h (n=50). Duration of
therapy was 5—14 days.

The primary efficacy analysis compared the clinical
response rates in the delafloxacin and TIG groups, as well
as between the two delafloxacin groups; this was conducted
in the clinically evaluable (CE) population at the test of cure
(TOC) visit (14-21 days post final dose of trial drug). At the
TOC visit among the CE population, clinical cure rates were
similar: 94.3% for delafloxacin 300 mg, 92.5% for delafloxa-
cin 450 mg, and 91.2% for TIG. Both delafloxacin doses
were comparable to TIG and achieved primary endpoints.

Delafloxacin 300 mg was the most well tolerated treat-
ment. The most common adverse events reported in the
study were gastrointestinal related—nausea and vomit-
ing—and the incidence of these adverse events was lower
in both delafloxacin groups than the TIG group. Infusion-site
pain was reported in the 450 mg delafloxacin and tigercy-
cline group, but not the 300 mg delafloxacin group. Five
patients discontinued the study due to adverse events, two in
the 450 mg delafloxacin group and three in the TIG group.
Overall, delafloxacin was similarly effective to TIG for treat-
ment of different complicated skin and skin-structure infec-
tions, and was well tolerated. Based on this trial, future trials
planned to use a 300 mg dose of delafloxacin.

A second phase II trial evaluated the safety and efficacy
of IV delafloxacin for the treatment of acute bacterial skin
and skin structure infections, and IV linezolid or vanco-
mycin were used as comparators (NCT01283581) [104].
This phase II trial was a multicenter, stratified, randomized,
double-blind trial and took place at 23 US centers. In total,
256 patients were randomized (1:1:1) to 300 mg of dela-
floxacin (n=81), 600 mg of linezolid (n=77), or 15 mg/
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kg vancomycin (actual body weight) (n=98), each admin-
istered IV twice daily for 5-14 days. Randomization was
stratified by infection category.

Investigator’s assessment of cure in the intent-to-treat
(ITT) population, described as complete resolution of base-
line signs and symptoms at follow-up, was the primary end-
point. Secondary endpoints were assessment of bacterial
eradication, and reduction in total areas of erythema.

Overall, delafloxacin had the highest cure rate, which was
not statistically significant compared to linezolid, but was a
significant difference compared to vancomycin (mean differ-
ence: 216.3%; 95% CI 230.3-22.3; P=0.031). Interestingly,
better results were seen among obese patients (BMI (body
mass index) > 30 kg/m?) in the delafloxacin group; 78.8%
delafloxacin versus 58.8% linezolid versus 48.8% vancomy-
cin, P <0.05 (230.0%; 95% CI 250.7-29.3; P=0.009), but
this has not been verified in larger cohorts. At follow-up,
delafloxacin had a significantly greater percentage decrease
in total erythema area compared to vancomycin (296.4% vs.
284.5%; P=0.028). Bacterial eradication was similar among
treatment groups. Delafloxacin was well tolerated, nausea,
diarrhoea, and vomiting were the most frequently reported
treatment-emergent adverse effect (TEAE) from all groups
[104].

Non-inferiority and safety of delafloxacin were evaluated
in the first of the phase III trials, a multicenter, randomized,
double-blind, active-controlled study; 660 patients were
randomized to treatment with either delafloxacin 300 mg
or vancomycin 15 mg/kg plus AZ 2 g, both administered IV
twice daily for a period of 5-14 days.

In a phase II randomized, controlled trial of delafloxacin
in CAP, 309 outpatients were treated with once-daily oral
delafloxacin at different doses, 100 mg, 200 mg, or 400 mg,
for 7 days; 87% of patients achieved clinical and bacterio-
logic cure rates [105].

The phase III CABP (DEFINE-CABP), was a rand-
omized, double-blind, comparator-controlled, multicenter,
global study in which patients received a minimum of six
IV 300 mg delafloxacin doses (twice daily), with an option
to switch to oral 450 mg delafloxacin (twice daily) for up
to 20 total doses, or at least three IV moxifloxacin, 400 mg
once daily, with an option to switch to oral moxifloxacin
(400 mg once daily), for up to ten total doses [103]. The
primary efficacy endpoint for the FDA was Early Clinical
Response, defined as improvement at 96 h (+24 h) in at
least two of the following: pleuritic chest pain, frequency/
severity of cough, amount/quality of productive sputum,
and dyspnea, without worsening of any other symptoms.
Patient demographics are shown in Table 1; all characteris-
tics were balanced across the two cohorts. Among patients,
the average age was 60 years old, a larger proportion were
men (58.7%), approximately 14% had COPD or asthma, and
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Table1 DEFINE-CABP study intent-to-treat population patient
demographics and baseline characteristics for delafloxacin (DLX) and
moxifloxacin (MOX) analysis groups

Characteristic DLX (N=431) MOX (N=428) Total (N=859)
Age (years)
Mean (SD) 60.7 (16.06) 59.3 (16.58) 60.0 (16.33)
Median (min, 63.0 (18,89) 61.0(18,93) 62.0 (18, 93)
max)
Sex, n (%)
Male 251 (58.2) 253 (59.1) 504 (58.7)
Female 180 (41.8) 175 (40.9) 355 (41.3)
PORT class, n
(%)
I 54 (12.5) 57 (13.3) 111 (12.9)
11 258 (59.9) 260 (60.7) 518 (60.3)
v 115 (26.7) 103 (24.1) 218 (25.4)
v 4(0.9) 8(1.9) 12 (1.4)
COPD/asthma 61 (14.2) 56 (13.1) 117 (13.6)

From Horcajada et al., with permission from Oxford University Press
[103]

DEFINE-CABP compare delafloxacin to moxifloxacin for treatment
of adults with community-acquired bacterial pneumonia, PORT pneu-
monia patient outcomes research team, COPD chronic obstructive
pulmonary disease

the majority of patients were classified as PORT Risk Class
I (60.3%) and IV (25.4%).

Clinical response was measured at day 4+ 1 day in four
different populations with non-inferiority demonstrated in
the overall population. However, on examination of the
pre-defined sub-groups, those with multi-lobar pneumonia
showed a slightly better response with delafloxacin, while in
the COPD/asthma cohort there was a significantly improved
response in the delafloxacin arm—93.4% success compared
with 76.8% in the moxifloxacin group (Table 2) [103].

Of 859 patients in the ITT population, 520 patients
(60.5%) had at least one pathogen detected at baseline
by any method (including culture, serology, PCR, and
urinary antigen), and thus comprised the modified (M)
ITT population. The most common pathogens isolated at
baseline were S. pneumoniae (43.5%), H. parainfluenzae
(14.6%), M. pneumoniae (12.5%), Legionella pneumophila
(11.9%), H. influenzae (11.9%), and S. aureus (11.0%).
The response rates were balanced across the two regimens,
which, as no quinolone-resistant S. pneumoniae isolates
were detected, is not surprising.

A detailed analysis of the microbiology from the phase
III CABP study showed a high degree of favorable micro-
biological response at TOC (eradication or presumed
eradication) for delafloxacin-treated patients. Delafloxacin
retained potent activity against resistant phenotypes found
in S. pneumoniae (PRSP, macrolide-resistant, MDR),
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Table 2 DEFINE-CABP study early clinical response outcome by analysis set and subgroup of ITT population (from Horcajada et al. [103],
with permission from Oxford University Press)

Patient population Subgroup n/N (%) Difference (95% CI)
Delafloxacin Moxifloxacin

Analysis set

ITT N/A 383/431 (88.8%) 381/428 (89%)

MITT N/A 236/257 (91.8%) 233/263 (88.5%) 32(-19108.5)

CE-ECR N/A 381/418 (91%) 380/414 (91.7%) —0.6(-4.5t03.2)

ME-ECR N/A 235/253 (92.8%) 233/256 (91%) 1.9(-3.0t0 6.8)

Category

History of asthma/COPD Yes 57/61 (93.4%) 43/56 (76.7%) 16.7 (4.1 to 30.2)*
No 326/370 (88%) 338/372 (90.8%) -28(=73t01.7)

Multilobar pneumonia With at baseline 112/125 (89.6%) 104/120 (86.6%) 29(=53t011.4)
Without at baseline 271/306 (88.5%) 276/307 (89.9%) —1.3(-6.3t03.6)

Difference was the difference in early clinical response (ECR) rates (delafloxacin treatment group minus moxifloxacin treatment group). Cls
were calculated using the Miettinen—Nurminen method without stratification

ITT intent-to-treat, MITT microbiological intent-to-treat, CE-ECR clinically evaluable early clinical response, ME-ECR microbiologically evalu-
able early clinical response, N/A not applicable

Difference in response rate (%): *significantly favors delafloxacin

Table 3 DEFINE-CABP study clinical outcome at test of cure by baseline pathogen (ME-TOC population) (from Horcajada et al. [103], with
permission from Oxford University Press)

All pathogens Clinical success n/N (%)*

Delafloxacin (n=240) Moxifloxacin (n=248)

Streptococcus pneumoniaeb 103/110 (93.6) 94/99 (94.9)
PSSP 47/49 (95.5) 44/47 (93.6)
PISP 16/17 (94.1) 6/7 (85.7)
PRSP 7/8 (87.5) 11/11 (100)
MDRSP 4/4 (100) 8/8 (100)
MRSP 16/17 (94.1) 17/18 (94.4)

Haemophilus parainfluenzae 32/35 (91.4) 34/37 (91.9)

Mycoplasma pneumoniae 29/30 (96.7) 29/29 (100)

Legionella pneumophila 27/29 (93.1) 32/32 (100)

Staphylococcus aureus® 25/27 (92.6) 28/30 (93.3)
MSSA 23/25 (92.0) 28/30 (93.3)
MRSA 2/2 (100) 0/0 (NA)

Chlamydia pneumoniae 24/24 (100) 15/15 (100)

Haemophilus influenzae 23/24 (95.8) 31/35 (88.6)
14/17 (82.4) 16/16 (100)
13/13 (100) 9/9 (100)

11/12 91.7) 11/11 (100)

Klebsiella pneumoniae
Escherichia coli

Pseudomonas aeruginosa

Klebsiella oxytoca 6/6 (100) 3/4 (75.0)
Moraxella catarrhalis 6/6 (100) 6/6 (100)
Enterobacter cloacae complex 3/4 (75.0) 8/8 (100)

ME microbiologically evaluable, TOC test of cure, MDRSP multiple drug-resistant Streptococcus pneumoniae, MRSA macrolide-resistant Staph-
ylococcus aureus, MRSP macrolide-resistant Streptococcus pneumoniae, MSSA methicillin-susceptible Staphylococcus aureus, PISP penicillin-
intermediate Streptococcus pneumoniae, PSSP penicillin-susceptible Streptococcus pneumoniae, PRSP penicillin-resistant Streptococcus pneu-
moniae

*Microbiological success was defined as documented or presumed eradication
bSubjects with both MRSA and MSSA, or any combination of PSSP, PISP, or PRSP, were counted once in the overall category for that organism
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Haemophilus species (macrolide-non-susceptible), and S.
aureus (including MRSA and FQ-non-susceptible MSSA),
and overall IV or oral delafloxacin monotherapy was effi-
cacious for CAP [106] (Table 3).

Early clinical responders (ECRs) and clinical success
were also analyzed in diabetic patients and the results for
delafloxacin were comparable to moxifloxacin, regardless
of diabetic status of patients, and were comparable to over-
all efficacy results [107]. Additionally, ECR responders
and clinical success for delafloxacin were comparable to
moxifloxacin, regardless of age or gender groups, and were
comparable to overall efficacy results [103, 108].

Delafloxacin was safe and well tolerated in 431 patients in
the phase III trial in CABP. In the delafloxacin group, 30.5%
patients experienced a TEAE, while 26.2% in the moxifloxa-
cin group experienced a TEAE. Of patients experiencing a
TEAE, 15.2% (n=65) in the delafloxacin group and 12.6%
in the moxifloxacin group were considered treatment related.
The most common (>3%) TEAESs in both groups were diar-
rhea and elevation in transaminases. There were no signifi-
cant differences in mortality at day 28 between treatment
groups; 2.1% and 1.6% for delafloxacin and moxifloxacin,
respectively [68].

Overall, delafloxacin demonstrated non-inferiority with
moxifloxacin, and was effective and well tolerated; in addi-
tion, it provides coverage for Gram-positive, Gram-negative,
and atypical pathogens. Delafloxacin is available in both par-
enteral and oral formulations, which distinguishes it from
other available agents [109]. Delafloxacin is only approved
in the USA for CABP [4].

In patients with co-morbidities, specifically COPD/
asthma, which can be difficult to treat, delafloxacin could
be a potential treatment option based on the improved
response in these patients in the delafloxacin arm of the
CABP DEFINE study.

6.2 Safety

Experience with the fluoroquinolones has increased, leading
to an understanding of the adverse events associated with
the class. These have been well defined and have become a
prospective part of the development process of more current
fluoroquinolones. Moreover, FQs have intraclass differences
in their adverse event profile.

FQs (initially ciprofloxacin was approved in 1987) are
considered a reasonably well-tolerated group of antibiot-
ics, and have been widely used. Several class members
have been approved, only to be withdrawn later due to
unforeseen adverse events—drugs such temafloxacin, tro-
vafloxacin, grepafloxacin, and gatifloxacin—while many
other FQs have not passed clinical development due to
various events, for example clinafloxacin and sitafloxacin.
The labels of FQs all contain warnings of joint pathology,
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which was added to the norfloxacin and ciprofloxacin labels
in 1987. A “boxed warning” was added to FQs by the FDA
in July 2008 for increased risk of tendinitis and tendon
rupture. Three years later in February 2011, the risk of
worsening symptoms for those with myasthenia gravis was
added to the boxed warning. August 2013 saw an update
that described the potential for irreversible peripheral neu-
ropathy. In July 2016, the FDA made changes to the label
for all FQs, which included a boxed warning related to
disabling and potentially permanent side effects involving
the tendons, muscles, joints, nerves, and central nervous
system. Additionally, the FDA concluded that for mild
infections that do not require routine antibiotics (acute
bacterial sinusitis, acute bacterial exacerbation of chronic
bronchitis, and uncomplicated urinary tract infections),
“fluoroquinolones should be reserved for use in patients
who have no other treatment options.” July 2018 saw new
label changes directed by the FDA adding that hypoglyce-
mia can lead to coma and making the mental health side
effects (disorientation, agitation, nervousness, memory
impairment, delirium) more prominent and more consist-
ent across the systemic FQ drug class. Lastly, in 2019 the
FDA updated the labels with warnings regarding potential
for aortic rupture and dissection [110].

The FQ class is associated with an array of adverse
events, including CNS toxicity, phototoxicity, hepatotoxicity,
hypoglycemia, acute kidney injury, tendon rupture, cardiac
issues including prolongation of the QT interval, torsade
de pointes, and arrythmia in addition to the most recently
recognized aortic rupture or dissection. Delafloxacin FDA
labeling has the standard FQ class box warning of potential
for tendinitis, tendon rupture, peripheral neuropathy, CNS
effects, and exacerbation of myasthenia gravis. Occurrence
of adverse events observed with delafloxacin were compa-
rable between treatment groups in clinical studies. Gastro-
intestinal symptoms of diarrhea and nausea were the most
common, mild CNS effects, endocrine abnormalities, and
increased serum liver function tests were reported but appear
to be dose dependent [54].

Delafloxacin did not cause cardiac repolarization using
the QTcF interval, and in healthy volunteers no cases of
clinically relevant prolongations of the QT/QTc interval have
been reported [54, 111]. Peripheral neuropathies, tendinopa-
thies, or CNS effects do not appear to be caused by delaflox-
acin in the clinical trial program that includes almost 3000
patients. Lodise et al. [6] conducted a detailed analysis of
the clinical trial program for delafloxacin and concluded that
the drug does not appear to be associated with the adverse
events of special interest associated with fluoroquinolones.
Finally, it is inappropriate to compare the package labels of
other class members, but some drugs are more often associ-
ated with certain events.
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Real-world case reports or studies on delafloxacin are
not yet available as FDA and European Medicines Agency
(EMA) approval was recent; however, as more people are
exposed to delafloxacin in the post-approval phase, the emer-
gence of adverse events such as liver toxicity, hypersensitiv-
ity, and FQ CNS effects may occur.

7 Conclusion

Despite advances in antimicrobial therapy, CAP continues to
be a significant cause of morbidity and mortality in adults,
resulting in more than 60,000 deaths annually. The risk of
developing CAP is six to eight times higher in people with
COPD compared to healthy individuals [11, 112]; these
patients also have an increased risk for morbidity, mortal-
ity, and economic burden [112, 113]. CAP hospitalization is
also more prevalent among the elderly and in patients with
co-morbidities, which are a growing proportion of the popu-
lation. Therefore, healthcare costs due to CAP are expected
to increase alongside these populations.

CAP is caused by a wide variety of typical and atypical
pathogens; however, S. pneumoniae remains the most com-
monly identified bacterial pathogen. The ability to effec-
tively treat resistant S. pneumoniae is a growing concern as
susceptibility to commonly used macrolides, tetracyclines,
and some B-lactams has steadily declined. Macrolide resist-
ance among S. pneumoniae isolates is reportedly between
20 and 40% [78]; however, prevalence of FQ resistance is
low. The updated CAP guidelines recommend for patients
with severe CAP and no risk factors for MRSA or P. aer-
uginosa, that a beta-lactam antibiotic plus a macrolide, or a
beta-lactam plus a respiratory FQ, should be the treatment
of choice. Delafloxacin, a novel anionic FQ, has a broader
spectrum of activity compared to previously available FQs;
additionally, its bactericidal activity and has been shown to
be superior in patients with CAP who may have severe ill-
ness and in patients with COPD/asthma as a co-morbidity.
Use of a new anionic FQ could be an optimal choice in
an era of aging patients and complicating co-morbidities
such as COPD or asthma. Delafloxacin appears to be well
tolerated and compared with other FQs has an improved
AE profile with minimal potential for QT prolongation and
drug—drug interactions. However, the FDA and EMA cau-
tions to avoid FQ use in cases where other agents could be
utilized because the potential adverse events are still appli-
cable to delafloxacin.
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