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ABSTRACT: Based on recent guidelines for the management of community-acquired
pneumonia, this study was designed to evaluate the effectiveness of a new fluoro-
quinolone compared with standard antimicrobial regimens, in conditions relating as
closely as possible to the real world setting.
In this study, 564 patients were randomised to either oral moxifloxacin (400 mg o.d.)

or to standard oral therapy (amoxicillin 1 g t.i.d. or clarithromycin 500 mg b.i.d.
alone or in combination) for up to 14 days using a double-blind procedure. The choice
between the three standard regimens was made by the clinician prior to randomisation.
Clinical response, quality of life, symptoms, healthcare resources and safety were
assessed.
In the per-protocol population, clinical success was reported for 201 of 215 (93.5%)

and 217 of 231 (93.9%) in the moxifloxacin and standard groups, respectively, at 7–10
days post-therapy. At 28–35 days follow-up, continued clinical cure was observed in 183
of 192 (95.3%) moxifloxacin and 207 of 221 (93.7%) standard groups. Drug-related
adverse events were reported in 55 of 274 (20%) moxifloxacin and 86 of 279 (31%)
standard patients with diarrhoeaw5%.
Oral moxifloxacin monotherapy was as effective as, and better tolerated than,

optimal antibiotic strategy represented either by mono- or combination therapy
(amoxicillin and/or clarithromycin) in community-acquired pneumonia management.
Eur Respir J 2003; 21: 135–143.
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Community-acquired pneumonia (CAP) is a fre-
quent cause of morbidity and mortality in Europe.
Incidences range from w800,000 per year in Spain to
w1 million per year in Italy. Incidence rates in
Germany, France and the UK have also been reported
between these estimates [1, 2]. Overall, there are w3
million cases of CAP annually in Europe compared
with an estimated 2–3 million seen in the USA each
year [3]. In the USA, CAP is the sixth leading cause of
death and the fifth cause in those w65 yrs of age,
accounting fory90,000 deaths in 1997 [4, 5]. Of these,
up to 20% will be hospitalised [6], resulting in major
financial impact [7]. Hospitalisation is the prime driver
of CAP-associated costs, as shown by FINE and co-
workers [8, 9], who developed criteria to predict either
mortality or increased morbidity, the Pneumonia
Severity Index (PSI) [8]. Clearly, both patients and
the healthcare system would benefit if patients could
be appropriately treated out of hospital or discharged
earlier [9].

Several new approaches to the management of CAP
have been published, including those of the Infectious
Diseases Society of America [10], the Canadian Infec-
tious Disease Society-Canadian Thoracic Society [11],
the European Respiratory Society [12], the Drug-Resistant

Streptococcus pneumoniae Therapeutic Working Group
[13] and the American Thoracic Society (ATS) [14].

In this context, the CAP 2000 study was developed
to compare the main current antimicrobial treatments
and their outcomes in CAP, in situations as closely
related as possible to the general practice setting. The
study compared a third-generation fluoroquinolone,
moxifloxacin, given as a single first-line with a
comparative arm, where the choice was given to
investigators between a b-lactam, a macrolide or the
combination of both. The selected products and their
dosages were fixed and chosen according to guideline
recommendations.

Material and methods

Study design

This phase IIIb study was designed to compare the
effectiveness of moxifloxacin with standard recom-
mended therapy. The choice of the standard regimen
was made by the investigator prior to randomisation
based on clinical presentation. Patients were then
randomly allocated to either moxifloxacin 400 mg o.d.
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orally or to one of three possible treatment options in
the standard group, amoxicillin 1 g t.i.d., clarithro-
mycin 500 mg b.i.d., or the association of both regimens,
according to a double-blind procedure, where both
the patient and clinician did not know which
treatment was administered. In both arms, patients
received between 5–15 days of treatment.

Patients eligible for inclusion in the study were
o18 yrs of age with CAP clinically documented by
the presence of fever, an elevated white blood cell
count (w100,000 mL-1), signs or symptoms of pneu-
monia and a new or progressive infiltrate on a chest
radiograph. Patients were excluded for the following
reasons: allergy to fluoroquinolones, pregnancy or
lactating, hospitalisation forw48 h, rapid fatal under-
lying disease, history of fluoroquinolone tendino-
pathy, severe liver or renal impairment, administration
of another investigational drug within 90 days of
enrolment in the study, previous enrolment in this
study, drugs treatment known to affect cardiac output
interval and previous systemic use of antibiotics for
w24 h prior to enrolment. The study was approved by
the institutional review board and all patients gave
written, informed consent prior to enrolment.

Patients were examined at days 3–5 of treatment,
days 7–10 (test of cure visit) and days 28–35 after the
end of treatment. Clinical assessment included phy-
sical examination, blood pressure, cardiac frequency,
respiration rate and mental state (on entry only).
Temperature was recorded every 12 h for the first 5
days. Positive chest radiology was needed for inclu-
sions, subsequent radiographs were at the discretion
of the investigator. Similarly, bacteriological exam-
inations were optional. Routine laboratory examina-
tions of blood parameters were taken at the start of
the study and followed in cases of abnormality or if
deemed necessary by the investigator.

Symptoms were recorded with a specific 18-item
questionnaire, the CAP-symptom, developed and
validated within this study [15]. Quality of life was
measured using a generic questionnaire the Acute MOS
36-Item Short-Form Health Survey (acute SF-36),
at the beginning and end of the patient9s inclusion in
the study, with calculation of the SF-36 Physical
Component Summary score (PCS), SF-36 Mental
Component Summary score (MCS) and the eight
SF-36 dimension scores [16]. In addition, the vitality
subscale of the acute SF-36 was also used at days 3–5
and at test of cure. Healthcare resource utilisation,
such as concomitant medications, diagnostic and
therapeutic procedures, hospitalisation and visits to
medical staff, were recorded. The parameters to
calculate the PSI [8] for analysis were also collected
at baseline. The consumption of main healthcare
resources were described in the two treatment arms.

The clinical response at days 3–5, at test of cure and
at days 28–35 after the end of the drug treatment was
graded in three stages: 1) continued clinical cure
(disappearance of acute signs and symptoms related
to the infection maintained throughout the follow-up
period); 2) clinical relapse (clinical cure at test of cure,
with subsequent reappearance of signs and symptoms
of CAP requiring antibacterial therapy within the
28–35 days after the drug treatment period); and 3)

indeterminable (it was not possible to determine
clinical assessment).

Statistical analysis

All patients who received at least one dose of
moxifloxacin were evaluated for safety. The intention-
to-treat (ITT) population included all the patients in
the study who had received at least one dose of the
study drug and whose essential data was complete
(e.g. clinical evaluation at test of cure). The per-
protocol (PP) population included patients matching
the ITT criteria, who had a confirmed diagnosis of
CAP and who had received study medication for a
minimum of 48 h (in case of clinical failure) or 5 full
days (in case of clinical cure).

Since the study aimed to compare moxifloxacin
with standard treatment, reflecting the clinician9s
choice in the real world practice, it was powered as
a two-arm comparison. The standard treatment arm
offered three possible prerandomisation options but
represented only a single arm for the purpose of
randomisation and statistical analyses. The primary
analysis was the clinical response at test of cure on the
PP population. The two study groups were compared
by using a one-sided 95% confidence interval (CI) for
the difference in clinical success rates. If, and only if,
the upper limit of this CI wasv10%, moxifloxacin was
proven to be at least as effective as the standard
therapy.

The sample size was based on a conservative failure
rate of 10% in the two arms, equivalence clinically
relevant delta of 10%, and power of 90%. Taking into
account a 15% increase in sample size to account for
the multicentre design of the study, and assuming a
validity rate of 80%, 269 patients were enrolled in each
group resulting in a total of 538 patients.

The secondary effectiveness variables were analysed
on ITT population. These included the clinical
response at days 3–5 (on treatment) and days 28–35
(after the end of the treatment), the CAP symptom
score (derived from the validation statistical analysis)
[15], the SF-36 scores (calculated according to the
recommended algorithms) [17], and healthcare utilisa-
tion data reported in units consumed without direct
economic valuation.

As well as the two-arm comparisons of clinical and
nonclinical outcomes, regimen-specific clinical out-
comes within standard treatment were also described.

Results

A total of 553 patients were randomised from 64
participating centres. A further 10 patients were
invited to participate but declined before any drug
was administered. Four-hundred and seventy-seven
patients and 446 patients were included in the ITT and
the PP analyses, respectively. The populations are
depicted in figure 1. In total, 13 countries were
involved in this study (table 1).

No between-group differences were found in the
demographic characteristics, the medical history, the

136 A. TORRES ET AL.



presenting signs and symptoms or the PSI (table 2).
Globally, the PSI was distributed into class I (178
patients, 37%), class II (108 patients, 23%) and class
III (109 patients, 23%). Class IV and V, representing
the most severe patients, comprised 75 (16%) and
seven patients, respectively.

Treatment compliance was similar in both groups,
with 10 days as the mean length of study treatment
duration. In the standard treatment arm, 143 of 244
patients received a combination of amoxicillin and
clarithromycin. Monotherapy was received by 60
(24%) and 41 (17%) patients for clarithromycin and
amoxicillin, respectively. Clinical presentation (88%),
radiological findings (65%) and/or local susceptibility

patterns (26%) were described as the principal reasons
for antibiotic choice.

In the PP population, clinical cure at test of cure
was achieved by 201 of 215 (93.5%) and 217 of 231
(93.9%) of the moxifloxacin and standard group
patients, respectively (table 3). This yielded a differ-
ence of -0.4% (95% CI -4.2–3.3%), demonstrating that
moxifloxacin was as effective as the standard treat-
ment. Follow-up at 28–35 days post-therapy showed a
continued clinical cure of 95.3% (183 of 192) and
93.7% (207 of 221) for moxifloxacin and standard
group patients, respectively (difference of -1.5%, 95%
CI -2.2–5.2%). In the ITT population the results
shown earlier were confirmed at all assessment points
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Fig. 1. – Study population. Number of patients in parentheses. ITT: intention-to-treat; PP: per-protocol. #: patient may have more than
one reason.
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(table 3). The rate of clinical cure was similar between
the different regimens within the standard therapy
arm, both in monotherapy (amoxicillin or clarithro-
mycin), 94.1% (95 of 101) at test of cure and 91.8% (89
of 97) at 28–35 days follow-up, and in combination
(amoxicillinzclarithromycin), 93.7% (134 of 143) at
test of cure and 94.2% (129 of 137) at 28–35 days
follow-up, respectively. Descriptive results were also
expressed according to the PSI classification at study
entry. These levels of clinical success rate were mainly
consistent across the classes of PSI and within the

different dosage regimen in the standard group
(table 4).

At baseline, 55–58% of enrolled patients had a
temperature w38.5uC and no difference was found in
the subsequent development of a temperature between
the two groups. Likewise, the median of symptom
scores regularly improved during the study period
with no statistically significant differences between the
groups (table 5). The SF-36 questionnaire was com-
pleted by 96% of patients. The eight dimension scores
as well as the PCS and MCS increased consistently at
the end of the study period in comparison with at
study entry, with no differences between treatment
groups, indicating improvement in patient health
status (table 6).

Likewise, concomitant medications, post-therapy
antimicrobial treatments, hospitalisation patterns and
requirements for additional therapeutic procedures
were distributed similarly between the two groups
(table 7).

A total of 553 patients were included in the safety
analysis. The incidence of adverse events was similar
between moxifloxacin and standard treatment (48 and
54%, respectively; table 8). The incidence of reported
adverse events possibly related to the therapy was
statistically lower with moxifloxacin than in the
standard arm (20 versus 31% respectively, p=0.004).
Possible drug-related adverse events are summarised
in table 8. Diarrhoea, the most common adverse
event, was reported in 22 (8%) and 13 (5%) patients
with standard treatment and moxifloxacin, respec-
tively. Adverse events were reported more frequently
among amoxicillin patients (37 of 53 (69.8%)) than
with the two other dosage regimens, i.e. clarithromy-
cin alone (38 of 71 (53.5%)) and in combination with
amoxicillin (75 of 155 (48.4%)). This trend in adverse
events was confirmed as probably drug-related:
amoxicillin (22 of 51 (41.5%)), clarithromycin (20 of
71 (28.2%)) and bitherapy (44 of 155 (28.4%)).
Diarrhoea and nausea were the most common
reported events with amoxicillin, in eight (15.1%)
and two (3.8%) patients, respectively. This was also

Table 1. –Country details (intention-to-treat population)

Country Moxifloxacin Standard treatment Total

Amoxicillin Clarithromycin Amoxicillinzclarithromycin

France 18 8 3 13 42
Germany 24 7 8 9 48
Hungary 31 2 9 23 65
Israel 24 1 6 18 49
Italy 8 0 0 8 16
Norway 5 4 0 1 10
Poland 25 0 8 20 53
Portugal 2 0 0 4 6
S. Africa 31 4 2 27 64
Spain 25 3 13 5 46
Sweden 16 8 5 3 32
Switzerland 4 0 1 3 8
UK 20 4 5 9 38
Subtotal 41 (17%) 60 (24%) 143 (59%)
Total 233 244 (100%) 477

Table 2. –Patient demographics and medical history
(intention-to-treat population)

Patients Moxifloxacin Standard
treatment

Demographics
Age yrs 52.7¡18.7 49.3¡18.7
Agev50 yrs 97 (42) 126 (52)
Age o70 yrs 52 (22) 44 (18)
Sex male 137 (59) 133 (55)

Medical history
Previous or present smoker 130 (55.8) 128 (52.5)
No disease 60 (25.8) 71 (29.1)

Baseline characteristics
Temperature uC 38.4¡0.8 38.5¡0.8
Respiration rate breath?min-1 21.8¡7.3 21.9¡5.8
Previous antimicrobials 48 (20.6) 58 (23.8)
Chest radiographs

Bilateral infiltrate 36 (15.5) 32 (13.1)
Multilobar 39 (16.7) 35 (14.3)
Pleural effusion 30 (12.9) 19 (7.8)

PSI class
I 80 (34.3) 98 (40.2)
II 52 (22.3) 56 (23.0)
III 56 (24.0) 53 (21.7)
IV 41 (17.6) 34 (13.9)
V 4 (1.7) 3 (1.2)

Hospitalisation
Hospitalised pre-therapy 12 (5) 13 (5)

Data are presented as mean¡SD or n (%). PSI: pneumonia
severity index.
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the case for the combination of amoxicillin and
clarithromycin: diarrhoea in 11 (7.1%) and nausea in
two (1.3%) patients; the incidence rate in clarithro-
mycin-treated patients was 4.2% (three patients) and
1.4% (one patient), respectively.

Overall, nine deaths were reported during the study,
four in the moxifloxacin group (severe chronic obstruc-
tive pulmonary disease and suspected Clostridium

difficile diarrhoea, pneumonia, sarcoidosis, heart fail-
ure) and five in the standard group (bronchial
occlusion, multiorgan failure, cardiac and respiratory
arrest, atypical pneumonia and lung cancer). Serious
or life-threatening events were noted in 24 (9%) and 33
(12%) patients in the moxifloxacin and standard
groups, respectively. Notably, none of the deaths or
serious/life-threatening adverse events were attributed
to or suggestive of arrhythmia or cardiac arrest.
Overall, there were no significant differences in phy-
sical findings such as blood pressure or heart or
respiration rates between treatment groups.

Discussion

In this study, 400 mg moxifloxacin orally o.d.
proved to be as an effective first-line therapy as the
standard mono- or combination therapy chosen on a
per-patient basis by investigators. The present results
suggest, according to recent ATS guidelines [14], that
quinolones for nonhospitalised and hospitalised CAP
patients may be given at the same level of efficacy as
b-lactams and macrolides. Moxifloxacin was signifi-
cantly better tolerated than standard treatment with
fewer drug-related adverse events.

This innovative outcomes study has several
strengths that distinguish it from prior studies in
CAP. Typically, phase III clinical trials are designed

Table 3. –Clinical success rates at test of cure (TOC) and follow-up (per-protocol (PP) and intention-to-treat (ITT)
populations)

Clinical success TOC# Follow-up}

Moxifloxacin Standard treatment Moxifloxacin Standard treatment

PP population
Success 201/215 (93.5%) 217/231 (93.9%) 183/192 (95.3%) 207/221 (93.7%)
95% CI -4.2–3.3 -2.2–5.2

ITT population
Success 218/233 (93.6%) 229/244 (93.9%) 196/208 (94.2%) 218/234 (93.2%)
95% CI -3.9–3.3 -2.9–4.8

CI: confidence interval. #: 7–10 days post-therapy; }: 28–35 days post-therapy.

Table 4. –Descriptive clinical success rates at test of cure (TOC) and follow-up according to the pneumonia severity index
(PSI) (intention-to-treat population)

PSI
class

Moxifloxacin Standard treatment

SRT (monotherapy
or combination)

Monotherapy (amoxicillin
or clarithromycin)

Combination (amoxicillinz
clarythromicin)

I# 77/80 (96.3) 95/98 (96.9) 45/47 (95.7) 50/51 (98.0)
II# 50/52 (96.2) 54/56 (96.4) 20/20 (100) 34/36 (94.4)
III# 50/56 (89.3) 49/53 (92.5) 17/19 (89.5) 32/34 (94.1)
IV# 38/41 (92.7) 28/34 (82.4) 12/14 (85.7) 16/20 (80.0)
V# 3/4 (75.0) 3/3 (100.0) 1/1 (100.0) 2/2 (100.0)
I} 71/75 (94.7) 91/94 (96.7) 42/45 (93.3) 49/49 (100.0)
II} 46/47 (97.9) 51/55 (92.7) 20/20 (100.0) 31/35 (88.6)
III} 49/53 (92.5) 45/49 (91.8) 45/49 (91.8) 15/18 (83.3)
IV} 27/30 (90.0) 28/33 (84.8) 28/33 (84.8) 11/13 (84.6)
V} 3/3 (100.0) 3/3 (100.0) 1/1 (100.0) 2/2 (100.0)

Data are presented as n (%). SRT: standard regimen therapy. #: clinical cure at TOC (7–10 days post-therapy); }: clinical cure
at follow-up (28–35 days post-therapy).

Table 5. –Community-acquired pneumonia symptom ques-
tionnaire: completion and scores (intention-to-treat population)

Moxifloxacin Standard treatment

Subjects n 233 244
Pre-therapy

Completion 230 (99) 242 (99)
Score 34.3¡13.2 33.9¡13.6

During therapy
Completion 231 (99) 238 (98)
Score 20.9¡11.8 20.6¡11.0

Test of cure
Completion 220 (94) 229 (94)
Score 13.5¡11.5 12.0¡10.3

Follow-up
Completion 216 (93) 232 (95)
Score 10.1¡10.9 9.6¡10.8

Data are presented as mean¡SD or n (%) unless otherwise
stated.
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to achieve regulatory approval. The protocol-driven
experimental setting maximises the internal validity of
the test of a primary research hypothesis, but in doing
so, the extrapolation of study results to conditions
of real use is limited. With the rising importance
of evidence-based medicine, this trade-off has been
recognised and various methodological solutions pro-
posed [18, 19]. They range from statistical modelling

of efficacy trial results, using epidemiological and
economic data from the real world [20–22], to the
design of pragmatic trials where protocol-driven con-
straints are relaxed and statistical analysis schemes
modified in order to facilitate decision making rather
than hypothesis testing [23, 24]. The present study
was designed to maintain a high degree of internal
validity while maximising the generalisation of results.
The internal validity of the study was ensured by a
randomised, double-blinded, controlled study com-
plying with good clinical practices. The external
validity was enhanced by the fact that the choice of
the comparator was left to the discretion of the inves-
tigator prior to randomisation. This feature allowed
the optimisation of the choice of treatment based on
the patient9s presentation. The predefined choice of
alternative antibiotics was carefully selected to re-
present current guidelines. Inclusion/exclusion criteria
were left as broad as possible, so that the study
population remained as similar as possible to CAP
patients in the real world. Likewise, protocol-driven
requests were limited as much as possible (no requested
bacteriological, radiological follow-up). Finally, patient-
reported outcomes measures have been included in the

Table 6. –Short-form 36: completion and domain scores (intention-to-treat population)

Moxifloxacin Standard treatment

Pre-therapy Follow-up Pre-therapy Follow-up

Subjects n 233 244
Completion rate n (%) 224 (96) 210 (96) 239 (98) 230 (97)
Physical functioning 46.2¡28.9 82.4¡24.3 44.9¡28.2 81.9¡25.4
Bodily pain 47.2¡30.4 88.6¡20.7 45.8¡29.9 85.5¡23.3
General health perception 57.9¡26.8 67.9¡23.5 47.2¡30.4 68.7¡23.1
Social functioning 53.1¡31.7 88.8¡20.0 49.6¡29.7 85.6¡23.8
Role limitations due to physical health problems 19.0¡32.9 82.8¡32.5 22.6¡37.1 78.5¡36.8
Role limitations due to emotional problems 57.4¡45.3 89.5¡25.6 50.3¡45.9 85.2¡32.3
Mental health 58.1¡25.0 81.3¡19.0 57.2¡23.6 81.2¡17.7
Vitality/energy 33.5¡23.8 71.6¡24.0 32.4¡24.0 71.6¡23.2
PCS 34.0¡9.8 49.9¡9.4 34.5¡9.3 49.3¡9.8
MCS 43.0¡12.9 54.3¡8.6 41.3¡12.5 53.6¡9.4

Data are presented as mean¡SD unless otherwise stated. PCS: Physical Component Summary; MCS: Mental Component
Summary.

Table 7. –Consumption of healthcare resources (intention-
to-treat population)

Moxifloxacin Standard
treatment

Subjects n 233 244
Medication

Any concomitant 105 (45) 114 (47)
Post-therapy antimicrobials 34 (15) 29 (12)
Post-therapy anti-infectives 32 (14) 27 (11)

Number of chest radiographs
(excluding visit 1)
0 73 (31) 80 (33)
1 83 (36) 87 (36)
o2 77 (33) 77 (32)

Hospitalisation status
Hospitalised during the study 141 (61) 153 (63)
Still hospitalised at the end

of the study
4 (2) 5 (2)

Length of stay days: median
(minimum–maximum)

7.0 (2–49) 7.0 (2–30)

Type of ward
General medicine 100 (43) 114 (47)
ICU 1 (0.4) 3 (1)
Infectious disease 9 (4) 7 (3)
Respiratory 31 (13) 32 (13)

Work status
Patients who returned to

work
85 (37) 102 (42)

Patients who did not
return to work

12 (5) 20 (8)

Requirements to any other
medical staff

35 (15) 37 (15)

Data are presented as n (%) unless otherwise stated. ICU:
intensive care unit.

Table 8. –Safety evaluation: incidence of adverse events
(AE) (safety population)

Moxifloxacin Standard
treatment

Subjects n 274 279
Overall incidence of any AE 132 (48) 150 (54)
AE possibly related to therapy 55 (20) 86 (31)#

Diarrhoea 13 (4.7) 22 (7.9)
Nausea 10 (3.6) 5 (1.8)
Dizziness 1 (0.4) 3 (1.1)
Headache 5 (1.8) 4 (1.4)
Taste perversion 1 (0.4) 6 (2.2)

Serious or life-threatening AE 24 (9) 33 (12)
Premature termination due to AE 25 (9) 23 (8)
Deaths 4 5

Data are presented as n (%). #: p=0.004.
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study. This was meant to reinforce the generalisation
of study results from both a healthcare effectiveness
and a patient9s perspective [25–27].

Recent guidelines for management of CAP in adults
were reflected by the choice of antibiotics selected in
this study [10–14]. Both monotherapy, a new macro-
lide or a b-lactam (usually an aminopenicillin at a
high dose) or combination of these drugs are recom-
mended as first-line in nonhospitalised and hospitalised
CAP patients. New fluoroquinolones in monotherapy,
such as moxifloxacin, gatifloxacin or levofloxacin,
have been suggested as first-line antibiotics in CAP.
Several studies have compared new fluoroquinolones
with amoxicillin [28–31] or with second- and third-
generation cephalosporin [32–35] or macrolide, such
as clarithromycin [36–41]. However, no single study
has embraced all of the therapeutically recognised
options in CAP in an effectiveness analysis like that
conducted in the present investigation. The present
study was not designed to show equivalence with a
single monotherapy regimen, although descriptive
analyses per-product are consistent with previously
published studies. Clinical success rates with moxi-
floxacin in CAP have ranged 90–94% in phase III
studies against clarithromycin [36] and high-dose
amoxicillin [28]. The clinical cure rate of 93% with
moxifloxacin was in keeping with previous studies;
however, this study involved a range of illness
severities comprising PSI I–V cases representing all
severity stages of the disease. Again, according to
recent ATS guidelines [14], this finding suggests that
new quinolones in monotherapy are at the same level
of efficacy as b-lactams alone or in combination with
macrolides for treatment of hospitalised and non-
hospitalised CAP.

A strength of the present study was also its demon-
stration of equivalence to a potentially much stronger
comparator arm, i.e. the free choice by clinician
between two monotherapy and one combination
therapy options. In fact, when asked about treatment
choice in the present study, investigators in a vast
majority (88% of patients were concerned) indicated
that the clinical presentation of the patients was the
major factor of the treatment decision. This attitude is
consistent with the view of most clinicians, which
takes into account the clinical status and the probable
bacteriological diagnosis in the initiation of the proper
therapeutic class choice for first-line treatment.

This innovative study design also provided some
insight into the impact of CAP on quality of life and
specific symptoms. The combined approach, using
both a generic and a disease-specific instrument, was
complementary in the evaluation of disease treatment
and provided useful findings for any further research
in CAP care assessment [15].

Moxifloxacin treatment was significantly better
tolerated than standard regimens with fewer adverse
events and premature discontinuations. The drug-
related events seen in this study are usual in anti-
microbial treatments, with a predominance of mild
gastrointestinal upsets. The rate of these events com-
pares favourably with previous clinical trial experi-
ences seen with both regimens. Recent data on

moxifloxacin showed nausea (8%) and diarrhoea
(6%) as being the most frequent events [42, 43].

The mortality rate seen in this study was low (nine
of 553). Indeed, most of the deaths were not attri-
butable to studied treatment. There were insufficient
cases in the more severe groups (PSI class V), where
mortality rates are generally higher, to draw any con-
clusions. Thus, the safety profiles of the two treatment
groups were generally unremarkable and revealed
only typical adverse events associated with antimicro-
bials, such as diarrhoea and nausea. Overall, however,
moxifloxacin-treated patients had a significantly lower
incidence of adverse events.

To conclude, this innovative outcomes study sup-
ports the use of moxifloxacin as a first-line option for
CAP. This treatment was as effective as an alternative
of mono- or combination therapy, selected by a
physician as the optimal treatment on a patient basis,
and representing the maximal therapy option from
main current guidelines. The safety profile of moxi-
floxacin was also favourable, with fewer drug-related
adverse events in comparison to alternative standard
treatment options.

These results of the Community-Acquired Pneu-
monia 2000 study may be the basis for future studies
that could be in agreement with American Thoracic
Society recommendations, advising the use of the
most potent antipneumococcal antibiotics when the
suspicion of resistances to Streptococcus pneumoniae is
high, which may translate into differences in resistance
rates and clinical success in the future.
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