
Research Article
Prulifloxacin Effectiveness in Moderate-to-Severe Acute
Exacerbations of Chronic Bronchitis: A Noninterventional,
Multicentre, Prospective Study inReal-LifeClinical Practice—The
“AIOLOS” Study

Konstantinos Gourgoulianis ,1 Alessandro Ruggieri,2 Alessandra del Vecchio,2

Fabrizio Calisti,2 Alessandro Comandini,2 Giovanna Esposito,2 Giorgio Di Loreto,2

and Nikolaos Tzanakis3

1University Respiratory Clinic, University General Hospital of Larissa, Larissa 41110, Greece
2Angelini Pharma S.p.A., Viale Amelia 70, 00181 Rome, Italy
3University Respiratory Clinic, University General Hospital of Heraklion (PE.PA.GNI), Heraklion 71110, Greece

Correspondence should be addressed to Konstantinos Gourgoulianis; gourgoulianis.k@gmail.com

Received 5 November 2020; Revised 27 April 2021; Accepted 11 May 2021; Published 26 May 2021

Academic Editor: &eodoros I. Vassilakopoulos

Copyright © 2021 Konstantinos Gourgoulianis et al. &is is an open access article distributed under the Creative Commons
Attribution License, which permits unrestricted use, distribution, and reproduction in anymedium, provided the original work is
properly cited.

Real-world evidence regarding the effectiveness of prulifloxacin in the treatment of acute exacerbations of chronic bronchitis
(AECB) is limited. &erefore, this study aimed to assess the rates and time to symptom improvement and resolution in patients
with moderate-to-severe AECB who were given prulifloxacin in the routine care in Greece. &is observational, prospective study,
conducted in 15 hospital-based clinics across Greece, enrolled outpatients >40 years old, with moderate-to-severe AECB, for
whom the physician had decided to initiate treatment with prulifloxacin. Data were collected at prulifloxacin onset (baseline),
7–10 days after baseline, and at least 28 days after therapy completion. Between 23 November 2015 and 27 January 2018, 305
patients (males: 76.4%; mean (standard deviation) (SD) age: 69.7 (9.8) years; Anthonisen type I/II: 94.8%; chronic bronchitis
duration >10 years: 24.9%) were consecutively enrolled. At baseline, >80% had increased sputum volume, cough, dyspnoea, and
sputum purulence. Prulifloxacin improved symptoms in 99.7% of the patients after a mean (SD) of 5.47 (3.57) days, while
symptoms fully recovered after a mean (SD) of 10.22 (5.00) days in 95.4%. &e rate of adverse events related to prulifloxacin was
1.3% (serious: 0.7%). In the routine care in Greece, prulifloxacin was highly effective in moderate-to-severe AECB, while
displaying a predictable safety profile.

1. Introduction

Chronic bronchitis is a progressive disease defined by at least
3 months of sputum and cough during at least two con-
secutive years, not attributed to other causes [1, 2]. Recurrent
attacks of bronchial inflammation, known as acute exac-
erbations of chronic bronchitis (AECB), characterized by
increased cough, worsening dyspnoea, and changes in
sputum purulence and volume, occur 1.5 to 3 times a year
and pose a substantial burden to patients, contributing not

only to a decline in lung function and impaired quality of life
(QoL), but also to increased mortality [1, 3–6].

Infectious agents account for about 80% of AECB epi-
sodes, with 50–70% of them being attributed to bacterial
causes [1, 2]. &e cardinal symptoms of increased sputum
volume, sputum purulence, and dyspnoea are used to
classify the clinical severity of AECB [7]. According to the
Anthonisen criteria used for evaluation of antibiotic therapy
use during an exacerbation, patients with all three of these
symptoms are classified as type I, those with two as type II,
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and those with just one of these symptoms and at least one
other minor symptom (upper respiratory infection within
the past 5 days, fever with no other cause, increased
wheezing, increased cough, or increased respiratory or heart
rate by 20% compared to baseline) as type III [7]. Patients
with type I or II AECB are considered to be those that benefit
the most from antibacterial treatment [7].

Among antibiotics used for treating AECBs, fluo-
roquinolones are considered an advantageous choice
compared to other antibiotics, such as macrolides, in terms
of higher microbiological success and lower recurrence rates
and to amoxicillin/clavulanate, as displaying a better safety
profile [8, 9]. A review from the EuropeanMedicines Agency
(EMA) finalized in November 2018, at which time enrol-
ment in the present study had been completed, on serious,
disabling, and potentially permanent side effects associated
with fluoroquinolones resulted in a restriction of their use
for several indications, including AECB. Specifically, EMA
concluded that fluoroquinolones should be used for the
management of AECB only when it is considered inap-
propriate to use other antibacterial agents that are com-
monly recommended for the treatment of these infections,
elaborating that after the review of the new risk data the
benefit : risk balance remained unchanged for severe AECB
[10].

Prulifloxacin is a broad-spectrum oral fluoroquinolone
with activity against various Gram-negative and Gram-
positive bacteria commonly associated with lower respira-
tory tract infections [11, 12]. In patients with AECB, the
treatment success rates in randomized clinical trials (RCTs)
ranged between 85 and 95% [12–14]. Unfortunately, there is
limited information on its real-world effectiveness and its
impact on patient-reported outcomes (PROs), including
health, overall well-being, and daily life.

In light of the above, this current noninterventional
study aimed to assess the effectiveness of prulifloxacin and to
examine its effect on the patients’ QoL, work productivity,
and activity impairment in a representative sample of
outpatients with moderate-to-severe AECB treated in rou-
tine practice in Greece.

2. Materials and Methods

2.1. Study Design, Setting, and Population. &is was a single-
country, multicentre, observational, prospective study
conducted in 15 private and public hospital-based respira-
tory clinics in Greece distributed in seven of the 13 ad-
ministrative geographic regions of the country. Of the
participating study sites, 13 enrolled patients in the study.

Consecutive sampling was utilized as means to control
for patient selection bias. Eligible patients were male and
female outpatients, who were >40 years old, diagnosed with
moderate-to-severe AECB, and prescribed prulifloxacin at
600mg daily up to 10 days according to the locally approved
summary of product characteristics. &e physician’s deci-
sion to prescribe prulifloxacin was made in the context of
standard clinical practice, with all precautions relating to the
use of the drug, and preceded patient’s enrolment, being
clearly separated from his/her decision to include the patient

in the study. Special warnings listed in the summary of
product characteristics include but are not limited to the
predisposition of patients with latent or known deficiencies
for the glucose-6-phosphate dehydrogenase activity for
haemolytic reactions upon treatment with quinolones.
Moreover, concomitant treatment with cimetidine, antiacids
containing Al and Mg, or preparations containing iron and
calcium, as well as concomitant ingestion of milk, reduce the
absorption of prulifloxacin; therefore, the timing of ad-
ministration of the drug relative to the aforementioned
agents was adjusted accordingly [15]. Patients were excluded
if they had received any investigational product within 1
month or 5 half-lives of the investigational agent (whichever
was longer) before commencement of therapy with
prulifloxacin.

&e observational period for each patient started at the
initiation of treatment with prulifloxacin. Baseline was de-
fined as the time of prulifloxacin treatment onset. Data were
collected using electronic case report forms at three visits:
enrolment [baseline; visit 1], 7–10 days after baseline (visit
2), and at least 28 days after the end of therapy (visit 3), as per
standard practice.

&e study was designed and performed according to
international guidelines, applicable national regulations, and
the ethical principles laid down in the Declaration of Hel-
sinki and were approved by the hospitals’ Institutional
Review Boards. All patients provided written informed
consent prior to study participation.

2.2. Data Collection. Data were collected by physicians as
generated in routine clinical practice and by patients using
PROs that comprised the Greek version of the validated
Work Productivity and Activity Impairment: Respiratory
Symptoms (WPAI : RS) and the EuroQol 5-dimensions 3-
levels (EQ-5D-3L) instruments. PROs were optionally
completed by the patients at each of the three visits. Baseline
data collected included sociodemographic characteristics,
classification of the exacerbation according to the
Anthonisen criteria [7], history of exacerbations in the last
year, spirometry evaluation, and treatments received in the
month prior to baseline. Physicians’ assessments included
clinical symptoms’ evaluation at all visits, symptoms’ im-
provement and recovery at visits 2 and 3, and prulifloxacin’s
overall effectiveness and tolerability. &erefore, the recorded
data represent a snapshot of the patient’s symptoms at the
time of the visit. Information regarding treatment with
prulifloxacin and concomitant medications was recorded
throughout study participation. Finally, patients were
instructed by physicians to report adverse events (AE)
continuously and in real time.

2.3. Study Objectives and Outcomes. &e primary objective
was to determine the time until symptoms’ improvement,
defined as the number of days until improvement of the
symptoms of the acute exacerbation, as assessed by the
physician. Secondary outcomes included the frequency of
cure, expressed as the proportion of patients without
symptoms; the course of symptoms, assessed as the
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proportion of patients experiencing a change in severity of
symptoms (graded as absent, mild, moderate, or severe)
from the baseline to each postbaseline visit, described as
“relieved” (i.e., switched to “absent” at follow-up), “im-
proved” (i.e., switched to a lower severity category at follow-
up), “unchanged” (i.e., remaining in the same severity
category at follow-up), or “worsened” (i.e., switched to a
higher severity category at follow-up) compared to the start
of therapy; and prulifloxacin’s effectiveness and tolerability
as evaluated by the physician on a 4-point scale (“very good,”
“good,” “sufficient,” and “insufficient”) and as assessed by
the patient by answering the question “Did prulifloxacin
help?”, similar to previous studies [16]. Additionally, the
effects of prulifloxacin on the patients’ QoL and work
productivity/activity impairment were assessed using the
EQ-5D-3L and WPAI : RS questionnaires, respectively.

2.4. Statistical Analysis. Effectiveness outcomes were eval-
uated in the effectiveness population, that is, all patients who
received at least one prulifloxacin dose and had evaluable
effectiveness information. Demographic and baseline
characteristics and safety analysis were performed in the
safety population, that is, all patients who received at least
one dose of prulifloxacin. Descriptive statistics are provided
as mean, standard deviation (SD) for continuous variables or
as absolute and relative frequencies for categorical variables.
All statistical analyses were performed using SAS version 9.4.

For sample size justification, assuming a standard de-
viation of 1.8 days for the mean time to improvement [16], a
sample size of 300 patients was planned to estimate the two-
sided 95% confidence interval (CI) with a precision of 0.204.

3. Results

3.1. Patient Disposition. Between 23 November 2015 and 27
January 2018, 305 patients were enrolled in the study by 13
hospital clinics throughout Greece. Seven patients were
prematurely withdrawn, leading to 298 patients attending
visit 3 (Figure 1).

3.2. Patient, Disease, and Prior/Concomitant Treatment
Characteristics. Most patients were males (76.4%), ≥65
years old (71.1%) with moderate-to-severe airflow ob-
struction based on the spirometric evaluation (93.8% pa-
tients with forced expiratory volume in one second (FEV1)
≤80%) at baseline, at which time patients were under ex-
acerbation. According to Anthonisen criteria, 51.1% of the
patients were classified as having type I and 43.6% type II
AECB. &e mean (SD) bronchitis duration was 8.0 (6.2)
years. In the 12 months before enrolment, 77.7% of the
patients had experienced at least one exacerbation leading to
hospitalisation in 14.8% (Table 1). Based on patients’
medical history at baseline, six conditions were listed under
“respiratory, thoracic, and mediastinal disorders,” namely,
bronchiectasis, dyspnoea, pulmonary embolism, respiratory
failure, scoliosis, and sleep apnoea syndrome, each reported
for one patient.

Overall, during the last month prior to enrolment, 7.9%
of the patients had received drugs for obstructive airway
diseases, 2.0% had received corticosteroids for systemic use,
and 1.0% (3 patients) had used an antibiotic (clarithromycin
or amoxicillin/clavulanate) for the treatment of respiratory
tract infections. During study participation, 92.5% of the
patients received at least one concomitant medication, with

Patients enrolled
N = 305

Effectiveness population
N = 302

Patients excluded from effectiveness analysis
(i) Lack of effectiveness evaluations, N = 3

Safety population
(at least one dose of prulifloxacin)

N = 305

Patients attending visit 2
N = 302

Patients attending visit 3
N = 298

Patients withdrawn from the study, N = 7
Lost to follow-up, N = 5
Death, N = 1
Adverse event, N = 1

(i)
(ii)

(iii)

Figure 1: Patient disposition.
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82.0% receiving drugs for obstructive airway diseases and
18.4% corticosteroids for systemic use. Moreover, four pa-
tients received a concomitant antibacterial drug for chronic
obstructive pulmonary disease (COPD) exacerbation (azi-
thromycin or amoxicillin with/without clavulanate).

3.3. EffectivenessOutcomes: Effects of Prulifloxacin onChronic
Bronchitis Symptoms. Among patients of the effectiveness
population, the mean (SD) duration of prulifloxacin treat-
ment was 9.53 (1.28) days (range: 2–10 days), with pruli-
floxacin administered at the recommended dose in 98.3% of
the patients (Table 2).

At baseline, 89.7% (271/302) of the patients had sputum
purulence, 89.4% (270/302) increased sputum volume,
87.1% (263/302) cough, and 83.4% (252/302) dyspnoea
(Figure 2(a)), which, according to the physician’s

assessment, were of moderate-to-severe intensity in 76.0%
(206/271), 83.3% (225/270), 71.9% (189/263), and 81.0%
(204/252) of the patients, respectively. &e percentages of
patients with these and other AECB symptoms gradually
decreased from baseline at visit 2 and visit 3 (Figure 2(a)).

By the end of the study observation period, an im-
provement in the patients’ symptoms was seen in 301 of 302
evaluable patients. &e mean (SD) time until improvement
was 5.47 (3.57) days (95% CI of the mean: 5.06–5.87).
Symptoms’ improvement occurred by 4 days in 50.5%, 6
days in 69.8%, 8 days in 89.0%, and 10 days in 93.7% of the
patients (Figure 2(b)). Specifically, 91.7% of the patients had
improved by visit 2, while of the remaining 8.3%, all but one
had improved at visit 3.

Moreover, a recovery in symptoms was reported for 288
patients by the end of the observation period.&emean (SD)
time until recovery was 10.22 (5.00) days (95% CI of the

Table 1: Patient and disease characteristics at baseline.

Patient baseline characteristics
Males (N� 305), n (%) 233 (76.4)
Caucasian (N� 305), n (%) 305 (100.0)
Age (N� 305), mean (SD), years 69.7 (9.8)
≥65 years old (N� 305), n (%) 217 (71.1)
Smoking status (N� 305), n (%)
Ex-smokers 204 (66.9)
Current smokers 85 (27.9)
At least one past or ongoing medical condition/surgery/comorbidity (N� 305), n (%) 220 (72.1)
At least one ongoing medical condition/comorbidity (N� 305), n (%) 208 (68.2)
Past or ongoing medical conditions/comorbidities in ≥10% of the patients (N� 305), n (%)
Essential hypertension 109 (35.7)
Cardiac disorders 75 (24.6)
Dyslipidaemia 47 (15.4)
Benign prostatic hyperplasia 36 (11.8)
Diabetes mellitus 37 (12.1)
Disease characteristics at baseline
Duration of chronic bronchitis (N� 305), mean (SD), years 7.96 (6.22)
≤5 years 149 (48.9)
>5 to ≤10 years 80 (26.2)
>10 years 76 (24.9)
Classification according to Anthonisen criteria (N� 305), n (%)
Type I 156 (51.1)
Type II 133 (43.6)
Type III 16 (5.2)
FEV1% (N� 305), mean (SD) 52.90 (15.35)
≤50 126 (41.3)
>50 to ≤80 160 (52.5)
>80 19 (6.2)
Number of exacerbations in the previous year (N� 305), n (%)
0 68 (22.3)
1 154 (50.5)
2 42 (13.8)
3 26 (8.5)
≥4 15 (4.9)
Patient visits to physicians for exacerbations in the previous year (N� 305), n (%) 223 (73.1)
Number of visits to physicians for exacerbations in the past 12 months (N� 223), mean (SD) 1.72 (1.32)
Patients hospitalized for exacerbations in the past 12 months (N� 305), n (%) 45 (14.8)
Number of hospitalizations for exacerbations in the past 12 months (N� 45), mean (SD) 1.4 (0.9)
Length of hospitalizations for exacerbations in the past 12 months (N� 45), mean (SD) 9.0 (5.5)
FEV1: forced expiratory volume in 1 second; SD: standard deviation.
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mean: 9.64–10.80) (Figure 2(b)). At visit 2, 45.4% of the
patients had recovered. Of the 165 patients who had not
recovered at visit 2, the evaluation was missing for three
cases, while all but 11 of the 162 remaining patients had
recovered by visit 3.

&e distribution of patients with symptoms at baseline
according to the course of their clinical symptoms (im-
proved, relieved, unchanged, and worsened) at the post-
baseline visits is presented in Figure 3.

3.4. Overall Assessment of the Effectiveness of Prulifloxacin.
At visits 2 and 3, physicians rated the effectiveness of
prulifloxacin as “very good” or “good” in 84.4% (255/302)
and 86.9% (259/298) of the evaluable patients, respectively,
“sufficient” in 10.3% (31/302) and 8.1% (24/298), and “in-
sufficient” in 5.3% (16/302) and 5.0% (15/298), respectively.
In addition, 94.0% (284/302) and 94.3% (281/298) of
evaluable patients at visits 2 and 3 reported that prulifloxacin
treatment helped their symptoms.

3.5. Effects of Prulifloxacin on the Patients’ QoL, Work Pro-
ductivity, and Activity Impairment. &e proportion of pa-
tients reporting problems in the EQ-5D-3L dimensions at
baseline gradually decreased at the postbaseline visits
(Figure 4(a)). &e EQ-visual analogue scale (EQ-VAS) score
improved from a mean (SD) of 55.1 (14.1) points at baseline
to 68.3 (12.3) at visit 2 and 75.2 (11.7) at visit 3.

With respect to work status, 9.2% (27/295), 8.8% (26/
297), and 8.2% (24/291) of evaluable patients reported being
employed at enrolment, visit 2, and visit 3, respectively.
Work absenteeism gradually improved at the postbaseline
timepoints, as indicated by the reduction of work hours lost
(Figure 4(b)). In addition, patients reported an improvement
in their work productivity. Specifically, on a scale from 0 to
10, with 0 indicating “no effect” and 10 “severe impairment,”
work productivity improved from a mean (SD) of 5.5 (2.9) at
baseline to 3.8 (3.5) at visit 2 and 1.6 (1.8) at visit 3. In
addition, patients reported an improvement in the extent to
which their respiratory symptoms affected their daily ac-
tivities with the scores on a scale from 0 to 10, decreasing
from a mean (SD) of 6.3 (2.1) among 295 evaluable patients
at baseline to 4.8 (2.2) and 4.1 (2.8) at visit 2 (N� 297) and
visit 3 (N� 290), respectively.

3.6. Safety and Tolerability. &e overall tolerability of pru-
lifloxacin was rated by the physicians as “very good”/“good”
or “sufficient” in 94.4% (285/302) and 5.0% (15/302) of the
patients at visit 2 and in 95.3% (284/298) and 4.0% (12/298)
of the patients at visit 3. Tolerability was rated as “insuffi-
cient” in two patients (0.7%) at each visit.

A total of 16 AEs were experienced by 4.6% (14/302) of
the patients in the safety set, of which four (by four patients;
rate: 1.3%) were assessed as related to prulifloxacin (Table 3).
Of the latter, two were serious: one event of diarrhoea and a
death due to cardiorespiratory arrest (Table 3). &e patient
who died was an 80-year-old male, who initiated treatment
with prulifloxacin for COPD and AECB. &e patient
attended the outpatient clinic due to symptom exacerbation
two days after treatment onset, at which point he was ad-
ministered corticosteroid and antibiotic treatment for
management of the exacerbation. &e patient’s death oc-
curred on the same day; its causal relationship to the study
drug could not be excluded and the event was thus con-
sidered “unassessable-unclassifiable.”

4. Discussion

&e current multicentre, prospective, observational study
provides real-world data demonstrating high rates of
symptom improvement and resolution in patients treated
with prulifloxacin in the routine care setting of Greece,
which were accompanied by QoL, work productivity, and
activity impairment improvements, high patient and phy-
sician satisfaction with treatment, and a good safety and
tolerability profile.

&e results of this study are consistent with those of
RCTs [12–14]. In one RCT, the response rate (clinical cure/
improvement) of treatment with prulifloxacin for 10 days
was approximately 85% [13]. In addition, a 92.5% treatment
success rate was reported in a trial comparing prulifloxacin
to amoxicillin/clavulanate [12], while a response rate of
96.7% on Day 10 of prulifloxacin treatment was shown in a
sample of patients with COPD suffering an acute exacer-
bation unresponsive to previous antibiotics [17]. Similarly,
the current study demonstrated a 91.7% symptom im-
provement rate at the 7-10-day postbaseline follow-up visit.
&is rate was 99.7% at the late follow-up visit (which oc-
curred at least 28 days after treatment completion), at which
time 95.4% of the patients had fully recovered. Likewise, in

Table 2: Prulifloxacin treatment characteristics.

Prulifloxacin treatment characteristics
Prulifloxacin administration at the recommended dose of 600mg once daily (N� 302), n (%) 297 (98.3)
Prulifloxacin treatment duration (N� 298), mean (SD), days 9.53 (1.28)
Patients’ distribution per treatment duration in days (N� 302), n (%)
≤6 11 (3.6%)
7 23 (7.6%)
8 6 (2.0%)
9 7 (2.3%)
10 255 (84.4%)

Prulifloxacin tablets taken (N� 302), mean (SD) 9.53 (1.28)
SD: standard deviation.

Canadian Respiratory Journal 5



another RCTof patients with confirmed severe COPDwhose
AECB was managed with prulifloxacin for 7 days, a cure rate
of 92.5%was observed at the test of cure visit (7–10 days after
treatment discontinuation) [14].

Several baseline characteristics should be taken into
consideration when interpreting the study outcomes.
About 70% of the patients were ≥65 years of age, ap-
proximately 25% had bronchitis duration >10 years,
93.8% patients had FEV1% ≤80, 94.8% had a type I or II
exacerbation according to Anthonisen criteria, and 24.6%
had cardiac disorders. &ese comprise some of the factors
that have been implicated in lower rates and/or late re-
covery from an acute exacerbation in previous works
[18–21]. In the present study, the mean time to recovery

was 10.2 days, which, although higher than that reported
in the overall population of the GIANTstudy assessing the
effectiveness of moxifloxacin, is exactly the same as that
reported in the study’s late recovery group (defined as ≥8
days to recovery), whose baseline characteristics, such as
age ≥65 years, bronchitis duration >10 years, and presence
of Anthonisen type I/II exacerbation resemble those of the
present study more closely than the overall GIANT
population [18]. Moreover, the mean time to symptoms’
improvement was 5.47 days in the present study, which is
longer than that reported in studies with moxifloxacin
(mean 3.2–3.4 days), with at least some of the variation
likely accounted for by differences in population char-
acteristics as noted above [18, 22, 23]. Furthermore, by the
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Figure 2: Patient clinical symptoms at baseline (visit 1) and the postbaseline visits and improvement/recovery during the course of the
study. (a) Patients with symptoms at baseline, visit 2, and visit 3. (b) Days to the overall improvement and recovery of symptoms.
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end of treatment, more than 94% of the patients reported
being satisfied with their treatment.

Symptom improvement and recovery were accompanied
by improvement in the patients’ QoL. Specifically, the EQ-
VAS score at baseline was 55.1 compared to a mean age-
standardized EQ-VAS of 76.5 in the general population of
Greece [24]. Notably, this score nearly reached the general
population standard at the late follow-up visit (75.2).
Alongside the improvement in the EQ-VAS and decreases in
the number of patients with problems in all EQ-5D di-
mensions, the patients reported missing fewer hours from
work and an improvement in their activity limitation due to
respiratory problems. &e link between AECB, and QoL and
work productivity impairments has been documented
elsewhere [4, 25].

In addition, prulifloxacin demonstrated a manageable
safety profile, with the incidence rate of related AEs being
1.3%, similar to that reported in other studies with fluo-
roquinolones of a similar design and follow-up duration
[16, 22, 23]. &e observed events are among those expected
based on accumulated safety data for prulifloxacin and the
class of fluoroquinolones [17, 26]. Physicians rated the
tolerability of prulifloxacin as “very good” or “good” in
94.4% of the patients.

Collectively, the above information demonstrates the
effectiveness of prulifloxacin in the management of patients
with moderate-to-severe AECB, including elderly patients
with a severe decline in lung function. Combined with
prulifloxacin’s wide spectrum activity against the most

common pathogens associated with AECB, its good pene-
tration in lung tissues, and its long half-life, which allows for
a once daily administration and, thus, increased patient
compliance [12, 20], the study results support its use for the
management of AECB in cases indicated under the approved
label.

&e results of AIOLOS complement prior studies on the
use of antibiotics in AECB. With guidelines on the man-
agement of exacerbations of COPD and chronic bronchitis
being regularly updated, antibiotics remain a valid option in
the treatment algorithm; however, optimal antibiotic se-
lection decision should be based on careful patient-centered
risk/benefit assessment of the available options [27]. Some
classes display a better safety and tolerance profile, others are
superior in terms of bacterial eradication, immunomodu-
lation, and control of inflammation or achieve longer ex-
acerbation-free intervals, and another concern is the
development of resistance [28–34]. For instance, compari-
son between the fluoroquinolone levofloxacin and the
macrolide clarithromycin showed that the two drugs had
similar clinical success rates, with no significant differences
in the exacerbation-free intervals, but treatment with lev-
ofloxacin was associated with a higher bacteriological suc-
cess rate [28]. Similar treatment failure rates were also
observed upon comparison of macrolides with quinolones,
although the former was associated with lower incidence of
diarrhoea [29]. Moreover, macrolides possess anti-inflam-
matory and immunomodulatory actions which are of rel-
evance to the treatment of COPD [31, 32]. &e difference in
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Figure 3: Course of clinical symptoms at visit 2 and visit 3 among patients with symptoms at baseline. Patients with (a) fever, (b) cough, (c)
dyspnoea, (d) sputum volume, (e) sputum purulence, (f ) chest discomfort, (g) fatigue, and (h) sleep disturbance at baseline whose symptoms
were relieved (i.e., switched to absent), improved (decreased intensity), unchanged, or worsened (increased severity) at visit 2 and visit 3.
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resistance-selection properties among specific antibiotics is
another confounding factor, as in vitro data support that
they can vary even among agents of the same class [33, 34].
&e physician is called to make the optimal decision, taking
into account the aforementioned parameters, as well as the
patient and disease characteristics on a case-by-case basis.

&e present study is primarily limited by the lack of a
control group, which does not allow for direct inferences as
to whether the improvement of patients’ symptoms is at-
tributable to the effect of the antibiotic or depicts the natural
course of the exacerbation. Other limitations include the
absence of data on microbiological examinations, as well as
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Figure 4: Patients’ quality of life and work productivity improvement at baseline (visit 1) and postbaseline visits. (a) Patients with problems
in the EQ-5D-3L dimensions mobility, self-care, usual activities, pain/discomfort, and anxiety/depression at baseline, visit 2, and visit 3. (b)
Mean hours missed from work due to respiratory and other problems at baseline, visit 2, and visit 3.
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the fact that physicians’ assessments, though accurately
depicting routine clinical practice, may be subjective, as no
validated tools have been employed. On the other hand, with
respect to the assessments performed using the WPAI : RS
and EQ-5D-3L instruments, little or no recall bias is ex-
pected, as both tools employ a short recollection period
ranging from 0 to 7 days. As all patients were enrolled by
pulmonology specialists practicing in hospital outpatient
clinics, the study results are generalizable to outpatients
managed by hospital-based physicians, rather than patients
cared for in all ambulatory care settings including private
practices. On the other hand, as the study was designed to
target patients with moderate-to-severe exacerbations, it is
inherently more likely that such patients proceed to hospital
settings to receive the necessary care. Moreover, enrolment
of the patients by 13 public and private hospital clinics from
geographically diverse locations of Greece where 80% of the
country’s population resides accounts for variations in
medical practice and strengthens the generalizability of the
outcomes. Notably, the study had a very low attrition rate,
while in fact all four patients of the effectiveness population
who did not attend the late follow-up visit had achieved
complete resolution of their symptoms at visit 2, thus
preventing bias arising from selectively missing data from
patients who prematurely discontinued study participation
due to inadequate response. Lastly, three patients had used
antibiotics in the month prior to enrolment and four re-
ceived antibiotics concomitantly to prulifloxacin, a fact that

may have increased the rates of the observed effectiveness
outcomes, albeit to a small extent given the small number of
such cases. It should further be noted that as this study was
conducted in the routine care, all decisions of the physicians
regarding length of treatment with prulifloxacin and con-
comitant medications were based solely on the physicians’
medical judgment and, therefore, better reflect real-world
practice.

5. Conclusions

In conclusion, this real-world study demonstrates the ef-
fectiveness of prulifloxacin in the treatment of moderate-to-
severe AECB. Symptoms’ improvement was noted within 6
days in seven out of 10 patients, while by the end of the study
a complete resolution of symptoms occurred in more than
nine out of 10 cases. &ese findings were accompanied by
improvements in the patients’ QoL, work productivity, and
activity limitation, a predictable safety profile, and high level
of patient satisfaction with therapy.

Data Availability

&e datasets generated and analysed during the current
study are not publicly available due to concerns regarding
the possibility for individual patients to be identified but are
available from the corresponding author upon reasonable
request.

Table 3: Incidence of adverse events.

Adverse events, N� 305 Events n (%)
At least one adverse event 16 14 (4.6)
Chronic obstructive pulmonary disease 3 3 (1.0)
Diarrhoea 2 2 (0.7)
Pneumonia 2 2 (0.7)
Bronchitis 1 1 (0.3)
Condition aggravated 1 1 (0.3)
Death 1 1 (0.3)
Fatigue 1 1 (0.3)
Gastrointestinal disorder 1 1 (0.3)
Headache 1 1 (0.3)
Nausea 1 1 (0.3)
Vomiting 1 1 (0.3)
Plasma cell myeloma 1 1 (0.3)
At least one serious adverse event 7 6 (2.0)
Chronic obstructive pulmonary diseasea 2 2 (0.7)
Pneumoniaa 2 2 (0.7)
Plasma cell myelomaa 1 1 (0.3)
Diarrhoea 1 1 (0.3)
Death 1 1 (0.3)
At least one adverse event assessed to be related to prulifloxacin 4 4 (1.3)
At least one serious adverse event assessed to be related to prulifloxacin 2 2 (0.7)
Diarrhoea 1 1 (0.3)
Death 1 1 (0.3)
At least one nonserious adverse event assessed to be related to prulifloxacin 2 2 (0.7)
Diarrhoea 1 1 (0.3)
Headache 1 1 (0.3)
a&e four patients who experienced these events were hospitalized. One patient experienced two serious adverse events, namely, pneumonia and plasma cell
myeloma.
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