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Abstract. Background and aim: Empiric therapy of community-acquired pneumonia (CAP) remains the
standard care and guidelines are mostly based on published data from the United States or Europe. In this
study, we determined the bacterial etiology of CAP and evaluated the clinical outcomes under antimicrobial
treatment of CAP in Ukraine. Mezhods: A total of 98 adult subjects with CAP and PORT risk II-IV were
recruited for the study. The sputum diagnostic samples were obtained from all patients for causative patho-
gen identification. Subjects were randomly assigned in a 1:1 ratio to receive delafloxacin 300 mg (n=51) or
moxifloxacin 400 mg (n=47) with a blinding placebo. The switch to oral treatment was after a minimum of
6 IV doses according to clinical criteria. The total duration of antibacterial treatment was 5-10 days. In vitro
susceptibility of pathogens to delafloxacin and other comparator antibiotics was determined. Resu/fs: The
most frequently isolated pathogens in adults with CAP were 8. pneumoniae —19.5%, M. pneumoniae —15.3%,
H. influenzae — 13.2%, S. aureus — 10.5%, K. pneumoniae — 10.1%, and H. parainfluenzae — 6.4%. All isolates
of S. pneumoniae, S. aureus, M. pneumoniae had sufficient susceptibility to appropriate antibiotics. 9.0% of H.
influenzae strains were susceptible to azithromycin. 94.8 % of patients had a successful clinical response to
delafloxacin at the end of treatment and 93.9 % — at test-of-cure. Conclusions: In Ukraine, the major bacterial
agents that induced CAP in adults were . pneumoniae, M. pneumoniae, H. influenzae, S. aureus, K. pneumoniae,
H. parainfluenzae, E. cloacae, L. pneumophila. Delafloxacin is a promising effective antibiotic for monotherapy
of CAP in adults and could be used in cases of antimicrobial-resistant strains. (www.actabiomedica.it)

Key words: antibiotics, community-acquired pneumonia, delafloxacin, empiric antimicrobial therapy,
moxifloxacin



Acta Biomed 2022; Vol. 93, N. 2: ¢2022238

Community-acquired pneumonia (CAP) is one
of the most common reasons for hospitalization with
increased mortality (1, 2). The incidence of CAP in Eu-
rope varies by country, age, and gender. The incidence
increased sharply with age and was appreciably higher
in men than in women. In Europe, pneumonia costs ~
€10.1 billion annually, with € 0.5 billion for inpatient
care and € 0.2 billion for medications (3). The etiol-
ogy of CAP is well-known, and the most commonly
identified pathogens include Streprococcus pneumoniae,
Mycoplasma pneumoniae, and Chlamydophila pneumo-
niae (4). Most studies have been conducted in developed
countries and the distribution of these pathogens varies
from one country to another (5). The highest variations
were observed for developing countries. For example, in
Malaysia, common causative bacterial agents of CAP
were 8. pneumoniae (19.05%), K. pneumoniae (13.33%),
H. influenzae (8.57%), and P, aeruginosa (5.71%) (6). The
treatment guidelines should take into consideration the
data from low- and middle-income countries because
bacterial cultures are not routinely performed (7, 8).

DEFINE-CABP was a phase 3 study to assess the
efficacy and safety of a novel fluoroquinolone, delafloxa-
cin, versus moxifloxacin. The overall results of this study
have been reported previously (9). The aim of this analy-
sis was to determine the bacterial etiologies of CAP and
to compare the efficacy of IV/oral delafloxacin with that
of IV/oral moxifloxacin in adults with CAP in Ukraine.

Materials and Methods
Study Design and Study Sites

DEFINE-CABP [ML-3341-306 (Compare De-
lafloxacin to Moxifloxacin for the Treatment of Adults
with Community-acquired Bacterial Pneumonia)] was
a phase 3, randomized, double-blind, comparator-con-
trolled, multicenter, global study comparing the effi-
cacy and safety of IV/oral delafloxacin with that of IV/
oral moxifloxacin in adults with CAP (10).

In Ukraine, 9 centers screened subjects. A total
of 98 subjects were recruited for the study. All study
sites received approvals from their independent ethics
committee. The study was conducted according to the
principles of the International Conference of Harmo-

nization (ICH) E6 (R2), World Medical Association

Declaration of Helsinki, Good Clinical Practice
Guidelines, and Ukrainian laws and regulations, and
was approved by the local Ethics Committee. All sub-

jects provided written informed consent.

Randomization and Treatment

Subjects were randomly assigned in a 1:1 ratio
to receive delafloxacin 300 mg (n=51) as a 1-hour in-
fusion every 12 (+2) hours or moxifloxacin 400 mg
(n=47) as a 1-hour infusion every 24 (+2) hours with
a blinding placebo. The switch to oral treatment was
after a minimum of 6 IV doses according to clinical
criteria. The total duration of antibacterial treatment
was 5-10 days depending on the clinical indicators.

Randomization was stratified by Pneumonia Pa-
tient Outcomes Research Team (PORT) risk class,
medical history of chronic obstructive pulmonary
disease (COPD) and asthma, and prior single-dose/
regimen of systemic antimicrobial use. If MRSA was
confirmed, subjects were switched from moxifloxacin to
linezolid (600 mg IV every 12 h) in a blinded manner.

Study Population

Subjects > 18 years of age with clinical and radio-
graphic evidence consistent with CAP and PORT risk
II-V comprised the trial population. Generally, enroll-
ment included no more than 25% of subjects who were
PORT Risk Class II. No more than 25% of subjects
received 1 dose of a single, potentially effective, short-
acting antimicrobial for treatment of CAP within
24 hours of enrollment. The complete inclusion / ex-
clusion criteria are detailed in the publication (9).

Study Visits

Key visits included early clinical response (ECR),
96 (+24) hours after the initiation of the first dose of
the study drug; end of treatment (EOT), last dose +1
calendar day; and test-of-cure (TOC), 5 to 10 days
after the last dose. A follow-up (FU) visit or phone
contact was conducted on day 28 (+2) days.

Efficacy Assessments and Endpoints

Efficacy was evaluated through the assessment of
clinical signs and symptoms of pneumonia, pathogen
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identification, and susceptibility testing of bacterial
isolates.

The primary endpoint of ECR was defined as im-
provement (clinical success) in at least 2 of the following
symptoms: chest pain, frequency or severity of cough,
amount or quality of sputum, dyspnea, and without the
aggravation of the other symptoms. In addition, sub-
jects were required at ECR to show improvement and
no aggravation in all vital sign assessments.

The investigators defined the clinical outcome
based on the assessment of a subject’s signs and symp-
toms of infection at EOT and TOC: success, failure, or
indeterminate/missing.

Microbiological Response

Causative pathogens were identified by isolation
from a baseline culture specimen (respiratory speci-
men and / or blood), by urinary antigen, serology, and
/ or quantitative polymerase chain reaction analysis. I
vitro susceptibility of pathogens to delafloxacin and
other comparator antibiotics was determined at the
central microbiology laboratory according to Clini-
cal and Laboratory Standards Institute and European
Committee on Antimicrobial Susceptibility Testing
guidelines for broth microdilution and disk diffusion
(10, 11). The percent of susceptible isolates was deter-
mined using EUCAST 2020 breakpoints.

Multidrug resistance (MDR) was defined as re-
sistance to 3 or more antibiotic classes (12).

Results

This study enrolled 98 adult Ukrainian subjects,
hospitalized with CAP (Table 1).

5%

Demographics were similar between the two
treatment groups. Before the initiation of antimicro-
bial therapy, the sputum samples were obtained from
all patients. One microorganism was isolated from
52% of patients, two — from 32%, three — 9%, and four
- from 5 % (Fig. 1).

The most frequently isolated pathogens in adults
with CAP were: 8. pneumoniae — 19.1%, M. pneumo-
niae —15.3%, H. influenzae —13.3%, S. aureus — 10.5%,

Table 1. Demographics of the study population

Total
Characteristics (n=98)
Age,y
Mean (SD) 58.19 (18.84)
Median, y 60.00
Min, max 18.86
Age category, n (%)

<65,y 56 (57.1%)

263,y 25 (25.6%)

275,y 17(17.3%)

Sex, n (%)

Male 68 (69%)
Female 30 (31%)
Region, n (%)

Kyiv 19 (19.4%)
Vinnytsia 8 (8.2%)
Zhytomyr 5(5.1%)

Dnipro 5(5.1%)
Zaporizhzhia 39 (39.8%)

Poltava 11 (11.2%)

Kharkiv 11 (11.2%)

H 1 MICROORGANISM

B 2 MICROORGANISMS
03 MICROORGANISMS
@ 4 MICROORGANISMS

Figure 1. Mono vs polymicrobial infections in adults with community-acquired pneumonia.
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K. pneumoniae — 10.1%, and H. parainfluenzae — 6.4%
(Table 2).

At the next stage of our study, we investigated
the anti-microbial susceptibilities of bacterial isolates
in adults with CAP (Table 3). All isolates of S. pneu-
moniae were susceptible to levofloxacin, moxifloxacin,
vancomycin, linezolid, 91.4% — to penicillin, 95.6% —
to ceftriaxone, 78.3% — to clindamycin (21.7% — resist-
ant), 70% — to azithromycin (26% — resistant).

All 8. aureus isolates were susceptible to amoxicil-
lin clavulanate, oxacillin, vancomycin, clindamycin, lin-
ezolid, trimethoprim/sulfamethoxazole, and 93.8% of
isolates — to levofloxacin and moxifloxacin. H. influenzae
was susceptible to amoxicillin clavulanate, ceftriaxone,
meropenem, levofloxacin, moxifloxacin, clindamycin,
and 9.0% — to azithromycin (82% — intermediate and
9.0% — resistant). K. pneumoniae had susceptibility to
amikacin and meropenem 100%, 87.5% — to piperacillin/
tazobactam, 81.3% — to ceftazidime, ceftriaxone, aztre-
onam, ciprofloxacin (18.7% — resistant), and this micro-
organism was resistant to moxifloxacin and levofloxacin.

Table 2. Prevalence of baseline pathogens isolated from adults
with community-acquired pneumonia

Prevalence,
Baseline Pathogens Number, n n/N, %
TOTAL isolates identified 189 100.0
for any pathogen, n
Streptococcus pneumoniae 36 19.1
Mycoplasma pneumoniae 29 15.3
Haemaophilus influenzae 25 13.2
Staphylococcus aureus 20 10.5
Klebsiella pneumoniae 19 10.1
Haemophilus parainfluenzae 12 6.4
Enterobacter cloacae complex 9 4.8
Legionella pneumophila 8 4.2
Moraxella catarrhalis 7 3.7
Chlamydia pneumoniae 7 3.7
Pseudomonas aeruginosa 6 3.2
Serratia marcescens 3 1.6
Escherichia coli 3 1.6
Bordetella avium 2 1.1
Citrobacter koseri 1 0.5
Klebsiella oxytoca 1 0.5
Proteus mirabilis 1 0.5

H. parainfluenzae was susceptible to amoxicillin clavu-
lanate, ceftriaxone, meropenem (100%), levofloxacin
80.0% (20% — resistant), moxifloxacin 90.0% (10% —
resistant), tetracycline 90%, and had intermediate sus-
ceptibility to azithromycin 100.0%. E. c/oacae complex
was susceptible to meropenem 100%, amikacin 87.5%
(12.5% — intermediate), aztreonam, ceftriaxone 62.5%
(37.55% - resistant), piperacillin/tazobactam 62.5%
(12.5% — intermediate), ciprofloxacin 75% (25% — re-
sistant), and was resistant to moxifloxacin and levofloxa-
cin. P aeruginosae was susceptible in 80% to piperacillin/
tazobactam, ceftazidime, meropenem, ciprofloxacin,
amikacin (20.0% — resistant), 40% — to aztreonam (40%
— intermediate, 20.0% — resistant), and resistant to mox-
ifloxacin and levofloxacin. E. cofi, C. koseri, P mirabilis
and K. oxyroca were susceptible to piperacillin/tazobac-
tam, ceftazidime, ceftriaxone, meropenem, aztreonam,
ciprofloxacin, amikacin. M. pneumoniae had susceptibil-
ity to piperacillin/tazobactam, ceftazidime ceftriaxone,
meropenem, aztreonam, ciprofloxacin, levofloxacin,
moxifloxacin, amikacin, azithromycin, erythromycin,
and tetracycline 100%. M. catarrhalis was susceptible
to moxifloxacin, levofloxacin 83.4% (16.6% — resist-
ant), and vancomycin, trimethoprim/sulfamethoxazole
—100%. C. pneumoniae had susceptibility to aztreonam
— 100%. §. marcescens was susceptible to piperacillin/
tazobactam, ceftazidime, ceftriaxone, meropenem, az-
treonam, ciprofloxacin, amikacin in 100%.

Due to the limited data of EUCAST 2020, we de-
scribed the susceptibility of bacterial isolates to delaflox-
acin as MIC and diameter of the lysis zone (Table 4).

Delafloxacin  had MIC for S§. pneumoniae
0.008143+0.003348 mg/1 and 33.79+2.455 mm, H. in-

fluenzae—0.0009524+0.0008009 mg/1 and 40.29+4.406

mm, 8. aureus 0.0020+0.001225 mg/1 and 37.40+-1/140
mm, K. pneumonia0.2650+0.5492 mg/land 22.67+3.085
mm, M. parainfluenzae 0.00775+0.005148 mg/ml and
30.38+2.973 mm, E. cloacae 42.75 +104.5 mg/l and
21.17+7.468 mm, M. catarrhalis — 0.007667+0.006351
mg/] and 36.33+2.082 mm.

For evaluation of the clinical outcomes under
fluoroquinolones treatment of CAP, 51 subjects were
randomized to the delafloxacin group and 47 subjects
were randomized to the moxifloxacin group (Table 5).

Demographics were similar between the two
treatment groups as well as there were no statistically
significant differences in baseline characteristics.



Acta Biomed 2022; Vol. 93, N. 2: ¢2022238

Table 6 shows the clinical and microbiological re-
sponses with 94.8% successful clinical response to the
delafloxacin therapy at the end of treatment (EOT),
and 93.8% at the test of cure (TOC). There were no
differences between clinical responses for delafloxacin
and moxifloxacin in hospitalized adults with commu-
nity-acquired pneumonia.

Discussion

CAP is still a significant cause of morbidity and
mortality. It is frequently misdiagnosed and inap-
propriately treated. Antimicrobial therapy should
be initiated as soon as possible, particularly in those
requiring hospital admissions, but typically, the phy-
sician does not know with any degree of certainty the
identity of the etiologic pathogen. The international
and national guidelines can provide the physician
with appropriate choices of therapy (13). Empiric
therapy remains the standard of care and guidelines
are mostly based on published data from the United
States or Europe. Blindly applying guidelines with-
out any consideration of local etiological differences
can lead to a risk of under- or overtreatment (14).

In this study, we determined the bacterial etiol-
ogy of CAP and evaluated the clinical outcomes un-
der antimicrobial treatment of CAP in Ukraine. A
total of 98 adult subjects with CAP and PORT risk
II-IV were recruited for the study. Before the initia-
tion of antimicrobial therapy for all patients, the diag-
nostic samples were obtained for causative pathogen
identification. The pathogen distribution in this trial
was similar to recent reported CAP and PORT risk
IT — IV studies (15, 16).

It was highly important to compare our results
with data obtained in the general population of the
DEFINE-CABP trial (9). Thus, there was a similar
profile of pathogens in adult patients with CAP in
Ukraine as well as in international populations. We
observed a major difference in a lower prevalence of L.
pneumophila and M. pneumoniae in Ukraine.

In 2002, Woodhead M. emphasized the differ-
ences in CAP causative bacteria and resistance patterns
to commonly used antibiotics between the European
countries. Furthermore, the author pointed out that
published data is often difficult to interpret and the

impact of in vitro antibiotics resistance on the clini-
cal outcome is still poorly understood (17). Recently,
there have been a number of studies investigating the
antimicrobial resistances of CAP causative bacterial
species. S. pneumoniae isolated from adults with CAP
in Mexico (18), Japan (19), Asia (20), Canada (21, 22),
which had findings similar to our data. This data went
in parallel with the multinational (54 countries from
Africa, Asia, South America, North America and Eu-
rope) point-prevalence study that found a low global
prevalence of drug-resistance §. pneumoniae in CAP
subjects (23).

Our data showed that H. influenzae had a high
susceptibility to conventionally used antibiotics ex-
cept for azithromycin. Similar data were obtained in
the Czech Republic, where the susceptibility of H.
influenzae to amoxicillin/clavulanic acid, ceftriaxone,
cefuroxime, and fluoroquinolones was more than 98%.
However, the susceptibility to clarithromycin was
37.1% (24). In China, for H. influenzae isolates, most
of the antimicrobial agents exhibited good activities.
However, ampicillin and trimethoprim/sulfamethox-
azole showed relatively low activity with a resistance
rate of 35.0% and 54.4%, respectively (25).

For §. aureus, high susceptibility for delafloxacin
(100%) and other antibiotics was observed. Delaflox-
acin activity against gram-positive organisms, espe-
cially, S. aureus was noted in previous trials (26). In
addition, delafloxacin demonstrated activity against
methicillin-resistant S. aureus (27). The susceptibility
rates of S. aureus isolated from patients with CAP in
China to levofloxacin, moxifloxacin, trimethoprim/
sulfamethoxazole, and rifampin were 83.5%, 82.8%,
89.6%, and 83.5%, respectively (28).

K. pneumoniae is a common bacterial pathogen
in adult patients with CAP (29, 30). It was shown
that the anti-microbial resistance of K. pneumo-
niae changed during the decade (31). According to
our data, K. pneumoniae had a high susceptibility to
levofloxacin, amikacin, meropenem, piperacillin/ta-
zobactam, and 81.2% of strains were susceptible to cef-
tazidime, ceftriaxone, aztreonam, ciprofloxacin. These
results showed that K. pneumoniae strains had different
susceptibility from strains isolated from patients in
Uganda (a low-income country) (32) or China (28).
For example, the sensitivity pattern of K. pneumoniae
isolated from adult CAP patients in Malaysia was as



Table 3. Susceptibility testing of bacterial isolates from adults with community-acquired pneumonia (Susceptible (S) /
Susceptible, Intermediate (I) / Resistant (R)), %

(n=3)
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Pathogens - O —
Streptococcus 91.4/ N/A N/A N/A N/A 95.6/ N/A N/A N/A 100/0/0
pneumoniae 8.6/0 4.4/0
(n=36)
Staphylococcus aureus | N/A | 100/0/0 N/A 100/ N/A N/A N/A N/A N/A 93.7/0/
(n=20) 0/0 6.3
Haemophilus N/A | 100/0/0 N/A N/A N/A 100/0/0 | 100/0/0 | N/A N/A 100/0/0
influenzae
(n=25)
Klebsiella pneumoniae | N/A N/A 87.5/0/ | N/A | 81.3/0/ 81.3/0/ | 100/0/0 | 81.3/0/ | 81.3/0/ 100/0/0
(n=19) 12.5 18.7 18.7 18.7 18.7
Haemophilus N/A | 100/0/0 N/A N/A N/A 100/0/0 | 100/0/0 | N/A N/A 80.0/0/
parainfluenzae 20.0
(n=12)
Enterobacter cloacae N/A N/A 62.5/ N/A | 62.5/0/ 62.5/0/ | 100/0/0 | 62.5/0/ | 75.0/0/ 0/0/100
complex (n=9) 12.5/ 37.5 37.5 37.5 25.0
25.0
Pseudomonas N/A N/A 80.0/0/ | N/A | 80.0/0/ N/A 80.0/0/ | 40.0/ 80.0/0/ | 0/0/100
aeruginosa 20.0 20.0 20.0 40.0/ 20.0
(n=6) 20.0
Escherichia coli (n=3) N/A N/A 100/0/0 | N/A | 100/0/0 | 100/0/0 | 100/0/0 | 100/0/0 | 100/0/0 N/A
Bordetella avium N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
(n=2)
Citrobacter koseri N/A N/A 100/0/0 | N/A | 100/0/0 | 100/0/0 | 100/0/0 | 100/0/0 | 100/0/0 N/A
(n=1)
Klebsiella oxytoca N/A N/A 100/0/0 | N/A | 100/0/0 | 100/0/0 | 100/0/0 | 100/0/0 | 100/0/0 N/A
(n=1)
Proteus mirabilis N/A N/A 100/0/0 | N/A | 100/0/0 | 100/0/0 | 100/0/0 | 100/0/0 | 0/0/100 N/A
(n=1)
Mycoplasma N/A N/A 100/0/0 | N/A | 100/0/0 | 100/0/0 | 100/0/0 | 100/0/0 | 100/0/0 | 100/0/0
pneumoniae
(n=29)
Legionella N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
pneumophila
(n=8)
Moraxella catarrbalis | N/A N/A N/A N/A N/A N/A N/A N/A N/A 83.4/0/
(n=7) 16.6
Chlamydia N/A N/A N/A N/A N/A N/A N/A | 0/100/0 N/A N/A
pneumoniae
(n=7)
Serratia marcescens N/A N/A 100/0/0 | N/A | 100/0/0 | 100/0/0 | 100/0/0 | 100/0/0 | 100/0/0 N/A

Notes: The percent of susceptible isolates using EUCAST 2020 breakpoints; Susceptible *, EUCAST 2020
Remarks: Susceptible *, EUCAST 2020




g = - g g 5 g 2 g e £

= 9 i) g 9] 19 g > 9 N =

= = = o =] =1 ] I3 5] -

g 5 g 2 £ 5 g g B & g

S i < g = = = S & 3 R

= A > < e o A =
100/0/0 N/A N/A 100/ 70.0/ N/A 78.3/0/ N/A N/A 100/0/0 N/A

0/0 4.0/ 21.7
26.0
93.7/0/6.3 N/A N/A 100/ N/A N/A 100/0/0 N/A N/A 100/0/0 100/0/0
0/0
100/0/0 N/A N/A N/A 9.0/82.0/ N/A 100/0/0 N/A 100/0/0 N/A N/A
9.0
0/0/100 N/A | 100/0/0 N/A N/A N/A N/A N/A N/A N/A N/A
90.0/0/10.0 | N/A N/A N/A 0/100/0 N/A N/A N/A 80.0/0/ N/A N/A
20.0
0/0/100 N/A 87.5/ N/A N/A N/A N/A N/A N/A N/A N/A
12.5/0
0/0/100 N/A | 80.0/0/ N/A N/A N/A N/A N/A N/A N/A N/A
20.0

N/A N/A | 100/0/0 N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A | 100/0/0 N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A | 100/0/0 N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A | 100/0/0 N/A 100/0/0 N/A N/A N/A N/A N/A N/A
100/0/0 N/A | 100/0/0 N/A 100/0/0 100/0/0 N/A N/A 100/0/0 N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

83.4/0/16.6 | N/A N/A 100/0/0 N/A N/A N/A N/A N/A N/A 100/0/0
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A | 100/0/0 N/A N/A N/A N/A N/A N/A N/A N/A
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Table 4. Delafloxacin susceptibility testing of bacterial isolates

from adults with community-acquired pneumonia

cloacae complex

(n=6)

(0.0600-256.0)

Pathogens MIC, mg/L D, mm
Streptococcus 0.008143+0.003348 33.79+2.455
pneumoniae (0.0040-0.0150) (29.00-39.00)
(n=14)

Haemaophilus 0.0009524+0.0008009 40.29+4.406
influenzae (0.00025-0.0040) (34.00-51.00)
(n=21)

Staphylococcus 0.0020+0.001225 37.40+1.140
aureus (n=5) (0.0010-0.0040) (36.00-39.00)
Klebsiella 0.2650+0.5492 22.67+3.085
pneumoniae (0.0300-2.000) (14.00-26.00)
(n=12)

Haemaophilus 0.00775+0.005148 30.38+2.973
parainfluenzae (0.0020-0.0150) (24.00-34.00)
(n=8)

Enterobacter 42.75+104.5 21.17+7.468

(6.000-25.00)

aeruginosa (n=1)

Moraxella 0.007667+0.006351 36.33+2.082
catarrhalis (n=3) (0.0040-0.0150) (34.00-38.00)
Pseudomonas 4.19+7.876 24.75+15.95
aeruginosa (n=4) (0.0080-16.00) (6.000-45.00)
Escherichia coli 1.363+2.283 24.33+11.72
(n=3) (0.0300-4.000) (11.00-33.00)
Bordetella avium 0.5 20
(n=1)

Citrobacter 0.06 24
koseri (n=1)

Klebsiella 3.000+1.414 13.00+1.414
oxytoca (n=2) (2.000-4.000) (12.00-14.00)
Klebsiella 0.12 22

follows: meropenem (100%), ceftriaxone (92.85%),
clarithromycin (42.85%), amoxiclav (85.71%), cipro-
floxacin (57.14%), cefixime (50%), amikacin (71.42%)
and gentamycin (64.28%) (6).

Among isolates of H. parainfluenzae from adult
CAP patients, beta-lactamase production (10.5%),
co-trimoxazole (40%), and clarithromycin (40%) re-
sistance were the prevalent threats in Italy (33). Re-
cent data from Poland showed that 73.6% of H.
parainfluenzae isolates were resistant to one or more
antimicrobials (P=0.0010). Investigators observed

sensitivity mostly tobeta-lactams with orwithoutinhib-
itors (ampicillin, cefuroxime, cefotaxime, amoxicillin-
clavulanate, ampicillin-sulbactam), as well as macrolides
(azithromycin), tetracycline, and trimethoprim-sul-
susceptibility
(formally intermediate) mainly to cefuroxime (62.1%),
azithromycin (100%) and tetracycline (10.3%), resis-
tance to ampicillin (36.8%), cefuroxime (37.9%), tetra-
cycline (9.2%) and chloramphenicol (26.4%) (34).

M. pneumoniae is a major cause of CAP. The

famethoxazole; increased  exposure

prevalence of M. pneumoniae as the leading causative
agent of CAP depended on regions. For example, M.
pneumoniae was isolated from CAP patients in 27.4%
in Japan, 35.80% — in Italy, 14.30% — in England and
Wales (2011-2012), 8.21-19% — in China, 22.7% — in
Iran (35-38). In contrast, only 1.6% of patients with
severe respiratory illness had positive M. pneumoniae
cultures in South Africa (39), and 3.2% in Dutch co-
horts (40). CAP with positive tests for M. pneumoniae
increased with age (41). M. pneumoniae had a differ-
ent susceptibility for commonly used antimicrobials
and this susceptibility varied between countries. In a
Chinese prospective multicenter surveillance study,
macrolide resistance of M. pneumoniae was as high as
80% and 72% against erythromycin and azithromycin,
respectively. Tetracycline, minocycline, and quinolones
(moxifloxacin and fluoroquinolones) had no signs of
resistance (42).

The use of this new antibiotic could reduce the
treatment duration of CAP and in some cases help to
avoid combined therapy (43). Delafloxacin is a newly
approved antibiotic in the development of treatment
for CAP (44, 45). Delafloxacin had activity against
methicillin-resistant S. aureus and P, aeruginosa offer-
ing a new option for the treatment of severe commu-
nity-acquired bacterial pneumonia (27). Delafloxacin
retained activity against resistant phenotypes found
in §. pneumoniae (penicillin-, macrolide- and multiple
drug-resistant), Hemophilus species ( -lactamase pro-
ducing and macrolide-non-susceptible), and §. aureus
(MRSA and fluoroquinolone-non-susceptible methi-
cillin-susceptible 8. aureus MSSA) (46). According to
our research results, delafloxacin had activity against .
preumoniae, H. influenzae, S. aureus, K. pneumoniae, E.
cloacae, M. catarrbalis. This data went in parallel with
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Table 5. Demographic data and baseline characteristics of the two treatment groups

MOXIFLOXACIN DELAFLOXACIN Total
Characteristic n=47 % n=51 % n=98
Age,y
MeanSD 58.66 +17.40 58.47+20.33 58.56+18.88
Min - max 18 -84 20 - 86 18 - 86
Age category
<65,y 29 61.70 27 52.94 P=0.2468 56
265,y 18 38.30 24 47.06 42
P=0.5848
275,y 11 23.40 14 27.45 P=0.6128 25
Sex
Male 33 70.21 35 68.63 68
Female 14 29.79 16 31.37 30
Comorbidities
BMI category
<30 kg/rn2 34 72.3 35 68.6 69
P=0.8669
>30 kg/m2 13 27.7 16 31.4 29
P=0.8341
Diabetes, No 7 14.9 8 15.7 15
P=0.9256
CORD/Asthma 5 10.6 7 13.7 12
P=0.7657
CrCl group
Sever (<30 mL/min) 0 0 1 2.0 1
P=1.0
Moderate (30-<60 mL/ 8 17.0 9 17.6 17
min) P=1.0
16 34.0 16 31.4 32
Mild (60-<90 mL/min) P=1.0
23 49.0 26 49.0 48
Normal (290 mL/min) P=1.0
Region
Kyiv 7 14.89 12 23.52 19.40
Vinnytsia 5 10.63 3 5.88 8.16
Zhytomyr 2 4.25 3 5.88 5.10
Dnipro 3 6.38 2 3.92 5.10
Zaporizhzhia 17 36.17 22 43.13 39.80
Poltava 9 19.14 2 3.92 11.22
Kharkiv 4 8.51 7 13.72 11.22

P, differences between the moxifloxacin and delafloxacin groups (Fisher’s exact test).
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Table 6. Clinical response to delafloxacin (n=51) or moxifloxa-
cin (n=47) treatment in adults with community-acquired pneu-

monia, %
CLINICAL CLINICAL
SUCCESS FAILURE
CLINICAL Delafloxacin / Delafloxacin /
RESPONSE Moxifloxacin Moxifloxacin
EOT 94.1/95.7 3.9/2.1
P=0.7146 P=0.6065
TOC 92.1/95.7 5.8/2.1
P=0.4592 P=0.3480

other findings that delafloxacin showed high antimi-
crobial activity and had MIC 50 below 0.002 mg/ml
as well as a MIC 90 of 0.003 mg/ml against penicillin
non-susceptible S. pneumoniae isolates (47).

In our investigation, a successful clinical response
to delafloxacin at the end of treatment (EOT) and at
TOC was similar to results obtained for the inter-
national population (9). Delafloxacin had a similar
to moxifloxacin efficacy in hospitalized adults with
community-acquired pneumonia. Taken together, our
results suppose that delafloxacin may be considered a
treatment option as monotherapy for CAP in adults.

Conclusions

In Ukraine, the major bacterial agents that in-
duced CAP in adults were §. pneumoniae, M. pneu-
moniae, H. influenzae, §. aureus, K. pneumoniae, H.
parainfluenzae, E. cloacae, L. pneumophila.

The empiric antimicrobial therapy of CAP in
adult patients should take into consideration the an-
timicrobial resistance of bacterial strains isolated from
the Ukrainian population. The examined fluoroqui-
nolones moxifloxacin and delafloxacin had sufficient
clinical and microbiological eflicacy in hospitalized
adults with community-acquired pneumonia.

Delafloxacin is a promising effective antibiotic for
monotherapy of CAP in adults and could be used in
cases of antimicrobial-resistant strains.
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