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A B S T R A C T

Background

Lower respiratory tract infection (LRTI) is the third leading cause of death worldwide and the first leading cause of death in low-income
countries. Community-acquired pneumonia (CAP) is a common condition that causes a significant disease burden for the community,
particularly in children younger than five years, the elderly and immunocompromised people. Antibiotics are the standard treatment
for CAP. However, increasing antibiotic use is associated with the development of bacterial resistance and side effects for the patient.
Several studies have been published regarding optimal antibiotic treatment for CAP but many of these data address treatments in
hospitalised patients. This is an update of our 2009 Cochrane Review and addresses antibiotic therapies for CAP in outpatient settings.

Objectives

To compare the efficacy and safety of different antibiotic treatments for CAP in participants older than 12 years treated in outpatient
settings with respect to clinical, radiological and bacteriological outcomes.

Search methods

We searched CENTRAL (2014, Issue 1), MEDLINE (January 1966 to March week 3, 2014), EMBASE (January 1974 to March
2014), CINAHL (2009 to March 2014), Web of Science (2009 to March 2014) and LILACS (2009 to March 2014).

Selection criteria

We looked for randomised controlled trials (RCTs), fully published in peer-reviewed journals, of antibiotics versus placebo as well as
antibiotics versus another antibiotic for the treatment of CAP in outpatient settings in participants older than 12 years of age. However,
we did not find any studies of antibiotics versus placebo. Therefore, this review includes RCTs of one or more antibiotics, which report
the diagnostic criteria and describe the clinical outcomes considered for inclusion in this review.
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Data collection and analysis

Two review authors (LMB, TJMV) independently assessed study reports in the first publication. In the 2009 update, LMB performed
study selection, which was checked by TJMV and MMK. In this 2014 update, two review authors (SP, SM) independently performed
and checked study selection. We contacted trial authors to resolve any ambiguities in the study reports. We compiled and analysed the
data. We resolved differences between review authors by discussion and consensus.

Main results

We included 11 RCTs in this review update (3352 participants older than 12 years with a diagnosis of CAP); 10 RCTs assessed nine
antibiotic pairs (3321 participants) and one RCT assessed four antibiotics (31 participants) in people with CAP. The study quality
was generally good, with some differences in the extent of the reporting. A variety of clinical, bacteriological and adverse events were
reported. Overall, there was no significant difference in the efficacy of the various antibiotics. Studies evaluating clarithromycin and
amoxicillin provided only descriptive data regarding the primary outcome. Though the majority of adverse events were similar between
all antibiotics, nemonoxacin demonstrated higher gastrointestinal and nervous system adverse events when compared to levofloxacin,
while cethromycin demonstrated significantly more nervous system side effects, especially dysgeusia, when compared to clarithromycin.
Similarly, high-dose amoxicillin (1 g three times a day) was associated with higher incidence of gastritis and diarrhoea compared to
clarithromycin, azithromycin and levofloxacin.

Authors’ conclusions

Available evidence from recent RCTs is insufficient to make new evidence-based recommendations for the choice of antibiotic to be
used for the treatment of CAP in outpatient settings. Pooling of study data was limited by the very low number of studies assessing the
same antibiotic pairs. Individual study results do not reveal significant differences in efficacy between various antibiotics and antibiotic
groups. However, two studies did find significantly more adverse events with use of cethromycin as compared to clarithromycin and
nemonoxacin when compared to levofloxacin. Multi-drug comparisons using similar administration schedules are needed to provide
the evidence necessary for practice recommendations. Further studies focusing on diagnosis, management, cost-effectiveness and misuse
of antibiotics in CAP and LRTI are warranted in high-, middle- and low-income countries.

P L A I N L A N G U A G E S U M M A R Y

Antibiotics for community-acquired pneumonia in adolescent and adult outpatients

Review question

This review studied the effects of antibiotics on adolescents and adults with pneumonia acquired and treated in the community (as
opposed to acquiring pneumonia in hospital and/or being treated for pneumonia in hospital). The evidence is current to March 2014.

Background

Lower respiratory tract infection is the third leading cause of death worldwide and the first leading cause of death in low-income
countries. Pneumonia, or infection of the lungs, is a common condition representing a significant disease burden for the community.
Pneumonia is especially life-threatening in children younger than five years, in older people and in people with other illnesses that may
affect their immune system (such as diabetes or HIV/AIDS, or solid organ transplant recipients). Antibiotics are the most common
treatment for pneumonia and these can vary in their effectiveness and adverse effects.

Study characteristics

We identified 11 trials (with 3352 participants older than 12 years with a diagnosis of community-acquired pneumonia), fully published
in peer-reviewed journals, focused on treatment of pneumonia in adolescents and adults treated in the community in outpatient settings.
This included five new trials included since our last review published in 2009. None of the trials included antibiotics versus placebo; all
trials included one or more antibiotics. All participants were diagnosed with pneumonia based upon clinical diagnosis by the physician
and chest X-ray.

Study funding sources

All included trials were well conducted; nine of the 11 trials were sponsored by bio-pharmaceutical companies manufacturing the
antibiotics used in the study, or their authors were closely linked with the company.
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Key results

Nine of the included trials compared different antibiotics and, hence, we could not combine the results of the individual trials to
present our overall conclusion. There were some notable adverse events in seven studies: 1) erythromycin demonstrated significant
gastrointestinal side effects compared to clarithromycin in two studies; 2) nemonoxacin demonstrated higher gastrointestinal (nausea,
diarrhoea) and nervous system (dizziness, headache) adverse events compared to levofloxacin; 3) cethromycin demonstrated more side
effects, especially a distortion of the sense of taste, than clarithromycin; 4) gastritis and diarrhoea were more common in the high-dose
amoxicillin group (1 g three times a day) compared to the other three antibiotic groups (clarithromycin, azithromycin and levofloxacin).

Conclusion

Unfortunately, there were not enough trials to compare the effects of different antibiotics for pneumonia acquired and treated in the
community.

B A C K G R O U N D

Description of the condition

Community-acquired pneumonia (CAP), which excludes cases
acquired in hospital, nursing homes and long-term care facili-
ties, is a common condition that carries a high burden of mortal-
ity and morbidity. This burden is carried particularly in children
younger than five years, the elderly and immunocompromised
people. Prospective studies conducted in the United Kingdom,
Finland and the United States have estimated the annual incidence
of CAP in community-dwelling adults at 5 to 11 cases per 1000
adult population; the incidence is known to vary markedly with
age, being higher in the very young and the elderly (BTS 2009;
Foy 1979; Jokinen 1993; Torres 1991; Woodhead 1987).
CAP is the most important cause of death from infectious causes
in high-income countries and the seventh most important cause
of death overall (IDSA/ATS 2007; Mandell 2007). CAP can be
caused by a broad range of pathogens, including bacteria, atypical
bacteria Chlamydophila pneumoniae (C. pneumoniae),Mycoplasma

pneumoniae (M. pneumoniae), Legionella pneumophila (L. pneu-

mophila) and viruses (IDSA/ATS 2007; Mandell 2007; Welte
2012). In fact, more than 100 different micro-organisms have been
associated with CAP (Loeb 2002). Furthermore, a patient with
CAP can be infected with more than one microbe, as in the case
of a bacterial superinfection of an underlying influenza infection.
The most common pathogens in normal hosts include Strepto-

coccus pneumoniae (S. pneumoniae) (usually by far the most com-
mon),C. pneumoniae,Haemophilus influenzae (H. influenzae),M.

pneumoniae and influenza viruses (BTS 2009; IDSA/ATS 2007;
Loeb 2002; Mandell 2007; Welte 2012).
Significant costs are associated with the diagnosis and manage-
ment of CAP. In the UK, 22% to 42% of adults with CAP are

admitted to hospital (BTS 2009) and of those 1.2% to 10% need
to be admitted to an intensive care unit (BTS 2009). In a recent
European review, pneumonia accounted for 10.1 billion Euros an-
nually (Welte 2012).

Description of the intervention

Antibiotics are the mainstay of treatment for CAP and the
causative organisms usually respond well. Consequently, CAP
treatment is associated with the development of bacterial resis-
tance. In treating patients with CAP, the choice of antibiotic is
a difficult one. Factors that must be considered are the possible
aetiologic pathogen, the efficacy of the substance, potential side
effects, the treatment schedule, patient adherence to treatment,
the particular regional resistance profile of the causative organism,
common pathogens in particular age groups (children versus el-
derly), co-morbidities that might influence the range of potential
pathogens (such as in cystic fibrosis or solid organ transplant re-
cipients), the dosage of antibiotics (as in the case of renal insuffi-
ciency) and the clinical severity of CAP.

How the intervention might work

Bacterial pathogens remain the most common causative agents
of CAP. Use of appropriate antibiotics is essential, otherwise the
chosen antibiotic may not be effective and could pose a danger
to the patient due to side effects. If a specific pathogen has been
identified, antibiotic therapy should be directed at this pathogen,
so that it is more effective and less harmful.

Why it is important to do this review
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Many clinical trials have been performed to evaluate and compare
the efficacy of antibiotics for CAP. However, the vast majority of
them were conducted in hospitalised patients. These patients usu-
ally suffer from more severe manifestations of the disease and of-
ten have other co-morbid conditions that affect their response to
treatment and their time to recovery. Consequently, it is unclear
if results of therapy in hospitalised patients can be extrapolated to
outpatients. Numerous guidelines exist to aid clinicians with the
treatment of CAP: in recent years, guidelines have been published
by the American Thoracic Society (ATS 2001), the Infectious Dis-
eases Society of America (IDSA 2000, updated December 2003
and later in 2007; IDSA 2003; IDSA/ATS 2007; Mandell 2007),
the British Thoracic Society (BTS 2004; update: BTS 2009),
the Canadian Community-Acquired Pneumonia Working Group
(CCAPWG 2000), the European Respiratory Society (Woodhead
2011), a German Guidelines Group (Höffken 2010), a Dutch
CAP Guidelines group (Wiersinga 2011), the Gulf Cooperation
Council (Memish 2007), the Japanese Respiratory Society (JRS
2006), the Latin American Thoracic Association (ALAT 2001,
update: ALAT 2004), the South African Thoracic Society (SATS
2007) and the Swedish Society of Infectious Diseases (Hedlund
2005; update: Strålin 2007; Spindler 2012). All these guidelines
include recommendations for the choice of antibiotic treatment
for CAP in outpatient settings. However, the evidence on which
these recommendations are based is derived mainly from studies
carried out almost exclusively in hospitalised patients. Although
many studies have been published concerning CAP and its treat-
ment, there is no concise summary of the available evidence con-
cerning its treatment in unselected ambulatory outpatients.
This review is an update of our review (Bjerre 2004; Bjerre 2009),
and addresses the comparative efficacy of new antibiotic treatments
for CAP in outpatients above 12 years of age.

O B J E C T I V E S

To compare the efficacy and safety of different antibiotic treat-
ments for CAP in participants older than 12 years treated in out-
patient settings with respect to clinical, radiological and bacterio-
logical outcomes.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We looked for studies comparing antibiotics versus placebo, as
well as antibiotics versus another antibiotic. However, we did not

find studies comparing antibiotics versus placebo. Therefore, we
included RCTs of one or more antibiotics in adolescent and adult
outpatients with CAP, which reported on clinical outcome param-
eters, clinical cure rates or bacteriologic response, or both, and
adverse events.

Types of participants

Participants older than 12 years of age in outpatient settings with
the following.

1. Symptoms and signs consistent with an acute lower
respiratory tract infection associated with new radiographic
shadowing for which there is no other explanation (for example,
not pulmonary oedema or infarction).

2. The illness is the primary clinical problem and is managed
as pneumonia.
(Modified from the criteria for CAP as defined by the British
Thoracic Society (BTS 2009)).

Types of interventions

We considered all double-blind RCTs comparing one antibiotic
and a placebo or at least two antibiotics used to treat CAP. We did
not include trials comparing two doses, two treatment durations
or two different application methods (example: intravenous versus
oral) of the same drug. However, we included trials comparing two
different pharmacological formulations of the same substance (for
example, microspheres versus pure substance), as they are likely to
differ in their pharmacodynamic and pharmacokinetic properties
and thus may differ in their efficacy.
Comparisons involving intravenous drugs are usually carried out
in a hospital setting. However, as this might occasionally be per-
formed in an ambulatory setting, we did not exclude studies deal-
ing with intravenous drug applications a priori.
We included trials allowing concurrent use of other medications,
such as antitussives, antipyretics, bronchodilators or mucolytics,
if they allowed equal access to such medications for participants
in both arms of the trial.

Types of outcome measures

Primary outcomes

1. Test-of-clinical-cure: clinical response: improvement of
signs and symptoms, usually at a pre-defined test-of-cure (TOC)
visit. Where possible, we used duration of clinical signs and
symptoms as outcome measures. We used a clinical definition of
cure as the primary outcome since radiographic resolution lags
behind clinical improvement (Macfarlane 1984).
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Secondary outcomes

1. Radiologic response: resolution or improvement of a new
finding on chest X-ray after antibiotic therapy.

2. Bacteriologic response: negative sputum culture in patients
previously found to have had pathogens in their sputum.

3. Adverse events: adverse events related to the intervention
were reported.

4. Hospitalisation.
5. Mortality.

Search methods for identification of studies

Electronic searches

For this 2014 update, to improve our comprehensiveness and cov-
erage of the literature, we edited our search strategy and extended
our searches of the electronic databases to include CINAHL, Web
of Science and LILACS. Details of the previous search are in
Appendix 1.
We searched the Cochrane Central Register of Controlled Trials
(CENTRAL) (2014, Issue 1) (accessed 28 March 2014), which
contains the Cochrane Acute Respiratory Infections Group’s Spe-
cialised Register, MEDLINE (January 2009 to March week 3,
2014), EMBASE (February 2009 to March 2014), CINAHL
(2009 to March 2014), Web of Science (2009 to March 2014)
and LILACS (2009 to March 2014).
We searched MEDLINE and CENTRAL using the search strat-
egy shown below. We combined the MEDLINE search strategy
with the Cochrane Highly Sensitive Search Strategy for identifying
randomised trials in MEDLINE: sensitivity-and precision-max-
imising version (2008 revision) (Lefebvre 2011). We adapted the
search strategy for EMBASE (Appendix 2), CINAHL (Appendix
3), Web of Science (Appendix 4) and LILACS (Appendix 5).
MEDLINE (Ovid)
1 exp Pneumonia/
2 pneumonia.tw.
3 1 or 2
4 Community-Acquired Infections/
5 community-acquired.tw.
6 Outpatients/ (7479)
7 (outpatient* or out-patient*).tw.
8 exp Ambulatory Care/
9 (ambulat* adj2 (care or patient*)).tw.
10 or/4-9
11 3 and 10
12 (community acquired pneumon* or cap).tw.
13 11 or 12
14 exp Anti-Bacterial Agents/
15 antibiotic*.tw.
16 exp Macrolides/
17 exp beta-Lactams/

18 exp Quinolones/
19 exp Tetracyclines/
20 (beta-lactam* or macrolide* or makrolide* or quinolone* or
tetracycline* or aciclovir or amikacin or amoxicillin or amoxycillin
or ampicillin or azithromycin or cefepim or cefotaxim* or cef-
tarolin or ceftazidim* or ceftibuten or ceftriaxon* or cefuroxim* or
cethromycin or ciprofloxacin or clarithromycin or clavulanic acid
or clindamycin or co-amoxiclav or co-trimoxacol or doxycyclin* or
ertapenem or erythromycin or fluoroquinolon* or fluorchinolon*
or gemifloxacin or gentamicin or imipenem or levofloxacin or line-
zolide or meropenem or moxifloxacin or penicillin* or piperacillin
or roxithromycin or sultamicillin or tazobactam or telithromycin
or tetracyclin* or ticarcillin or tobramycin).tw,nm.
21 or/14-20
22 13 and 21

Searching other resources

We also identified studies by checking the bibliographies of studies
and review articles retrieved and, if necessary, by contacting the
first or corresponding authors of relevant studies. In our first review
of this topic, published in 2004 (Bjerre 2004), we had contacted
the following antibiotics manufacturers to identify any additional
published or unpublished studies: Abbott, AstraZeneca, Aven-
tis, Boehringer-Ingelheim, Bristol-Myers-Squibb, GlaxoSmithK-
line, Hoffmann-LaRoche, Lilly, Merck, Merck Sharp & Dohme,
Novartis, Pfizer, Pharmacia, Sanofi and Yamanouchi. This search
yielded no new studies.
We decided not to contact pharmaceutical companies for future
review updates. We made this decision for two reasons: first, be-
cause of the very low yield of this search strategy, compared to the
significant amount of time it requires; and second, because this
search strategy provides an unfair advantage to unpublished stud-
ies carried out by industry, as opposed to government or academia,
where an equivalent search strategy is not readily available. For the
same reason, we decided only to include studies that have been
fully published in peer-reviewed journals. We applied no language
restrictions to the search and selection process.

Data collection and analysis

Selection of studies

Two or one review authors (SP and SM for this 2014 update; and
LMB and TJMV for the 2004 update; and LMB for the 2009
update) used the titles and abstracts of the identified citations to
exclude trials that clearly did not meet our inclusion criteria in
the previous two publications of this review (Bjerre 2004; Bjerre
2009). If the review authors felt that a study might possibly fulfil
the inclusion criteria, we obtained the full paper for further study.
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Two review authors (LMB, TJMV in the first review, LMB in the
second review and SP, SM in this updated review) independently
reviewed articles having passed this initial screen to determine
whether they met the inclusion criteria of the review.
Studies could be excluded for any one of the following reasons:
if they were not randomised; if they were conducted exclusively
in hospitalised patients; if they only compared two doses or two
application forms of the same substance, if the indication for treat-
ment consisted of a mix of diagnoses (most commonly: acute bron-
chitis, exacerbation of chronic bronchitis and pneumonia) and if
the results were not reported separately for each diagnostic group.
Another reason for exclusion was that some studies included a mix
of in- and outpatients without reporting the data separately for
these two subgroups. Whenever this was the case, we contacted
the trial authors to obtain separate data for outpatients only.
We also excluded studies including only bacteriologically evaluable
patients, because these studies typically included only patients with
positive cultures of pathogens susceptible to study antibiotics or
excluded patients with serologic confirmation of infection with
atypical agents (such as M. pneumoniae or C. pneumoniae). A priori
exclusion of patients with resistant strains, as well as of patients
with non-bacterial or atypical causes of CAP, would falsely increase
the treatment success rate to levels that would be unrealistic in real
practice. We chose to exclude these ’narrow-focus’ studies because
we are interested in the efficacy of treatment in patients as they
present to their general practitioner (GP), that is, unselected and
unfiltered. We consider this essential to the generalisability of our
results.
We also excluded studies if the diagnosis of pneumonia was not
confirmed by chest X-ray. This exclusion criterion was necessary to
ensure that only participants with a very high likelihood of having
pneumonia be included in the review, since this was the patient
population in which the efficacy of various treatment alternatives
was to be assessed.
Furthermore, we excluded studies if the total number of patients
was fewer than 30, because below this limit the estimate of a
binomial parameter (in this case, the proportion of patients cured
or improved) becomes too unstable (Armitage 1994).
Similar to the previous versions of this review (Bjerre 2004; Bjerre
2009), we excluded studies of antibiotics that have been with-
drawn from the market or are no longer licensed for the treat-
ment of outpatients with CAP, due to severe adverse effects.
For example, we excluded studies assessing the following fluoro-
quinolones: gatifloxacin, grepafloxacin, sparfloxacin, temafloxacin
and trovafloxacin (Black Box Warning: not recommended for CAP
because of serious side effects). Consequently, we excluded a study
that had been included in the first publication of this review from
the present review and the previous update (Ramirez 1999).

Data extraction and management

Two review authors independently extracted the following data
from each study, whenever possible:

• description of participants, in particular: age range and
gender of participants, smoking status, co-morbidities;

• description of potential pathogens identified and their
antimicrobial resistance profiles;

• description of intervention;
• description of control therapy;
• total number of participants in each arm of the trial;
• study setting;
• mean duration of symptoms in each arm of the trial;
• clinical, radiographic and bacteriologic cure rates in each

arm of the trial;
• number of patients lost to follow-up;
• types of adverse effects experienced and number of patients

experiencing adverse effects;
• number of drop-outs due to adverse effects;
• proportion of patients admitted to hospital in each arm of

the trial;
• mortality rates in each arm of the trial;
• study sponsor/s and role of sponsor/s in study conception,

design, implementation, analysis, manuscript writing and
publication.

There were no irreconcilable disagreements. Review authors were
not blinded to the identity and affiliation of the study authors.

Assessment of risk of bias in included studies

We used the Cochrane ’Risk of bias’ tool to systematically assess the
risk of bias in included studies (Higgins 2011). (See Characteristics
of included studies table).

Measures of treatment effect

We used the Mantel-Haenszel approach to estimate the common
odds ratios (ORs) with approximate 95% confidence intervals
(CIs). This was done using RevMan 2014.

Unit of analysis issues

The unit of analysis was the individual patient. All included stud-
ies were RCTs without any design particularities, such as cross-
over design or multiple interventions, which would warrant spe-
cial attention to the units of analysis.

Dealing with missing data

We were to deal with missing data arising, for example, from fail-
ure to report on outcomes such as radiological cure rates in some
studies, by excluding the specific outcome from the ’Data and
analysis’ section for the study in question. As for data missing from
individual studies (more specifically, patients lost to follow-up),

6Antibiotics for community-acquired pneumonia in adult outpatients (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



whenever possible, we used data from the clinical per protocol
population, because this excluded patients who had not been suf-
ficiently exposed to the study drug to be able potentially to benefit
from the drug.

Assessment of heterogeneity

We carried out the assessment of heterogeneity by means of the
Chi2 test for heterogeneity, available in RevMan 2014.

Assessment of reporting biases

If applicable, we assessed reporting/publication bias using funnel
plots.

Data synthesis

Whenever possible, we synthesised data using a fixed-effect meta-
analysis model (Mantel-Haenszel odds ratio, available in RevMan
2014).

Subgroup analysis and investigation of heterogeneity

As all included studies compared different antibiotic pairs, a sub-
group analysis was not possible.

Sensitivity analysis

We did not include studies with fewer than 30 participants in the
new review, so no sensitivity analysis was done.

R E S U L T S

Description of studies

Results of the search

This search yielded a total of 1828 references in our first review
(1966 to 2003) (Bjerre 2004), the second updated search (2003 to
2009) yielded an additional 1298 records and this current updated
search (2009 to 2014) yielded 730 records, for a grand total of 3856
records. After independently reading all the selected full articles,
we selected 11 studies for this review. Some records were double
entries, due to the overlapping content of databases.

Included studies

We included 11 RCTs involving a total of 3352 patients aged 12
years and older diagnosed with CAP (Anderson 1991; Chien 1993;
Drehobl 2005; D’Ignazio 2005; English 2012; Kohno 2003;
Mathers Dunbar 2004; Oldach 2013; Udupa 2011; Vacarezza
2010; van Rensburg 2010a; van Rensburg 2010b). None of the
studies included antibiotics versus placebo; all studies included one
or more antibiotics. The van Rensburg 2010 article is presented
here as van Rensburg 2010a; van Rensburg 2010b for simplicity
as in this article two doses of nemonoxacin were tested against
levofloxacin (in 1:1:1 ratio randomisation). The trials included
varying numbers of patients, the largest having 1025 participants
(English 2012), which is comprised of two studies, the smallest
31 (Udupa 2011). The mean size of studies included in the anal-
ysis was 310 participants and the median size was 131 (Figure 1).
Figure 2 is reproduced from the previous review depicting antibi-
otic pairs included in that review (Bjerre 2009).
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Figure 1. Figure1: Antibiotic comparisons in new studies included in this review. The red arrow indicates

antibiotic comparisons studied in Udupa 2011.

Figure 2. Figure 2. Overview of included studies and antibiotic pairs studied in 2009 review. *Indicates

studies new to this review; shaded ovals indicate quinolones (gyrase inhibitors), white ovals indicate macrolides
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All trials enrolled outpatients with CAP and the diagnosis was
based on clinical signs and symptoms as well as radiographic find-
ings in all participants. The signs and symptoms included fever,
chills, recent onset of productive cough, pleuritic chest pain, short-
ness of breath, tachypnoea, dullness to percussion, egophony, rales,
localised reduced breath sounds and bronchial breath sounds. In
all included trials, participants were treated exclusively as outpa-
tients.

Participant inclusion and exclusion criteria

Eight trials included adult participants only, aged 18 years and
older. Three trials included adolescents: Chien 1993 included ado-
lescents 12 years of age and older. Drehobl 2005 and Kohno 2003
included adolescents 16 years of age and older. Three trials in-
cluded participants aged 75 years and older (24% to 30% greater
than 65 years age) (English 2012; Oldach 2013), and two trials
excluded older participants (Udupa 2011 excluded participants
aged 55 years and older and in Kohno 2003 participants up to
80 years were included). Inpatients and outpatients were studied
in Vacarezza 2010, however, results were presented separately for
both groups. Overall, the trials excluded patients with conditions
that could have affected the treatment or interfered with follow-
up. Exclusion criteria were reported in sufficient detail in all study
reports. The most common criteria reported were: pregnancy and
lactation, women not using adequate contraception (usually oral
contraceptives or a barrier method), history of allergic reaction to
the study drugs, recent treatment with or concomitant use of an
antimicrobial agent, concurrent medication with ergotamine, cy-
closporin, antacids (except H2-antagonists) or digitalis, conditions
affecting gastrointestinal (GI) absorption, severe renal or hepatic
impairment, terminal illness or conditions precluding study com-
pletion, infectious mononucleosis, HIV/AIDS and prior partici-
pation in the study.

Antibiotics

The trials varied with respect to the antibiotics studied (Figure 1;
Figure 2). Four trials studied the same antibiotic pair: Udupa 2011
and Vacarezza 2010 studied clarithromycin versus amoxicillin and
Anderson 1991 and Chien 1993 studied erythromycin versus clar-
ithromycin. However, Udupa 2011 also studied two additional
antibiotics including azithromycin and levofloxacin. All other tri-
als studied different antibiotic pairs, namely clarithromycin versus
azithromycin microspheres (Drehobl 2005), clarithromycin ver-
sus telithromycin (Mathers Dunbar 2004), azithromycin micro-
spheres versus levofloxacin (D’Ignazio 2005), telithromycin ver-

sus levofloxacin (Kohno 2003), cethromycin versus clarithromycin
(English 2012), solithromycin versus levofloxacin (Oldach 2013),
and nemonoxacin versus levofloxacin (van Rensburg 2010a; van
Rensburg 2010b).

Excluded studies

We excluded 109 studies. A large number of studies were excluded
because they were conducted exclusively in hospitalised partici-
pants. Furthermore, a number of studies reported including a mix
of in- and outpatients without reporting data separately for these
two subgroups. For these studies, we contacted the trial authors
to try to obtain separate data on outpatients. Out of seven trial
authors, only two responded and both were unable to provide us
with the necessary data.

Risk of bias in included studies

The extent of reporting was variable between studies but was
generally good to very good. However, in Vacarezza 2010 and
Udupa 2011, overall frequency of signs and symptoms was pre-
sented rather than presentation and resolution of signs and symp-
toms in each treatment arm. Treatment adherence relied on self
reporting in all except three studies where treatment adherence
was explicitly assessed by pill count (Anderson 1991; Chien 1993;
Mathers Dunbar 2004). None reported any difference in the num-
ber of pills remaining between the two groups. However, in the
Chien 1993 study, 40 participants were excluded because they re-
ceived “less than the minimum therapy” (seven days) and these
patients were distributed unevenly across the two groups (10 in
the clarithromycin group and 30 in the erythromycin group).
In the two studies using azithromycin microspheres (D’Ignazio
2005; Drehobl 2005), the treatment adherence in the azithromy-
cin group was 100% in both studies, because the drug was admin-
istered in a single dose under directly observed therapy (DOT) at
the initial treatment visit.
Regarding co-interventions with other medications, most stud-
ies excluded patients whose co-medication included certain drugs
such as other antibiotics, chemotherapeutics or anti-retrovirals.
Only one study reported how many patients were excluded be-
cause of forbidden co-medication (Chien 1993).
The risk of bias in included studies was systematically assessed
using ’Risk of bias’ tables (RevMan 2014). See Characteristics of
included studies table, Figure 3 and Figure 4.

9Antibiotics for community-acquired pneumonia in adult outpatients (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Figure 3. ’Risk of bias’ graph: review authors’ judgements about each methodological quality item

presented as percentages across all included studies.
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Figure 4. ’Risk of bias’ summary: review authors’ judgements about each methodological quality item for

each included study.
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Allocation

Only three of the included studies clearly stated the randomisa-
tion method used (using interactive voice response systems) and
allocation using coded blister cards (Drehobl 2005; English 2012;
Mathers Dunbar 2004). More female participants and more par-
ticipants with chronic obstructive pulmonary disease (COPD)
or asthma (or both) received solithromycin as compared to lev-
ofloxacin in Oldach 2013.

Blinding

All trials were randomised, double-blind evaluations comparing
two or more antibiotics. None of the trials reported any test of
effectiveness of the blinding procedures used.

Incomplete outcome data

Withdrawals were generally reported in sufficient detail. However,
three studies did not report a CONSORT diagram (Oldach 2013;
Udupa 2011; Vacarezza 2010). The number of patients lost to
follow-up was reported in all studies. Losses to follow-up appeared
to be minor, amounting to a maximum of 10% of the initially
randomised participants. One study did not present intention-to-
treat (ITT) analysis results (Chien 1993).
Since only two studies addressed the efficacy of the same antibi-
otic pair and both studies provided the same information about
outcomes (Anderson 1991; Chien 1993), there were no missing
data issues in the combined analysis of the data arising from these
two studies (Figure 1; Figure 2).

Selective reporting

There were no obvious concerns about the selective availability of
data, or selective reporting of outcomes.

Other potential sources of bias

The main concern about other potential sources of bias was that
nine included studies were sponsored by bio-pharmaceutical com-
panies manufacturing the antibiotics used in the study, or authors
were closely linked with the company (Anderson 1991; Chien
1993; D’Ignazio 2005; Drehobl 2005; English 2012; Kohno
2003; Mathers Dunbar 2004; Oldach 2013, van Rensburg 2010a;
van Rensburg 2010b). Funding sources were not described in two
trials (Udupa 2011; Vacarezza 2010).

Effects of interventions

Primary outcome

1. Test-of-clinical-cure

The success rates for each of the treatment arms of the 11 trials are
shown in the Data and analyses section of this review. ’Success’ was
defined as cure or improvement, be it clinical or bacteriological, as
assessed at a predefined follow-up visit (’test-of-cure’ (TOC) visit).
Overall, success rates were very high, usually ranging from 76%
to 89% though they were similar in treatment and comparator
arms in individual studies. Efficacy in the studies by Udupa 2011
and Vacarezza 2010 is difficult to determine because the data are
not presented clearly for treatment groups, rather the frequency
of signs and symptoms is presented. Neither clinical nor statis-
tical significance was achieved when the results of the two stud-
ies of clarithromycin versus erythromycin were pooled together
(Anderson 1991; Chien 1993) (Analysis 7.1; Analysis 7.2; Analysis
7.3; Analysis 7.4).

Secondary outcomes

1. Radiological response

Radiological response was reported only in two studies (Anderson
1991; Chien 1993), where it was not significant despite pooling
the data (Analysis 7.1; Analysis 7.2; Analysis 7.3; Analysis 7.4).

2. Bacteriologic response

In the study by Oldach 2013, bacterial success rate was higher in
the solithromycin group when compared to the levofloxacin group.
In the Kohno 2003 study, bacteriological success favoured lev-
ofloxacin over telithromycin, while overall efficacy was not differ-
ent in both these studies. In the studies by van Rensburg 2010a, van
Rensburg 2010b and English 2012, bacteriological cure ranged
from 48% to 89%.
Detailed bacteriological data are not presented in Udupa 2011 and
Vacarezza 2010, and only Gram stain identification was performed
on sputum samples in Udupa 2011 at the baseline.

3. Adverse events

Detailed descriptions of adverse events were presented in all in-
cluded studies. In all studies, the most common side effects at-
tributable to the study drugs were gastrointestinal side effects.
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Most side effects were minor and comparable in all treatment arms,
except for seven studies (Anderson 1991; Chien 1993; D’Ignazio
2005; English 2012; Mathers Dunbar 2004, van Rensburg 2010a;
van Rensburg 2010b; Udupa 2011). In the two studies comparing
clarithromycin with erythromycin (Anderson 1991; Chien 1993),
there were significantly more side effects in the erythromycin
group, the majority being gastrointestinal side effects. However,
this was not reflected in the rate of side effects leading to with-
drawal from the study, which was not significantly different across
treatment arms. However, as noted above, in the Chien 1993 study,
40 patients were excluded because they received “less than the min-
imum therapy” (seven days) and these patients were distributed un-
evenly across the two groups (10 in the clarithromycin group and
30 in the erythromycin group). Although not listed as drop-outs
due to side effects, it is quite plausible that these differences in pre-
study drop-out rates were due to the unfavourable gastrointestinal
side effects of erythromycin. In van Rensburg 2010a; van Rensburg
2010b, nemonoxacin demonstrated higher gastrointestinal (nau-
sea, diarrhoea) and nervous system (dizziness, headache) adverse
events compared to levofloxacin. In English 2012, cethromycin
demonstrated more side effects, especially dysgeusia, than clar-
ithromycin. In Udupa 2011, gastritis and diarrhoea were higher in
the high-dose amoxicillin group (1 g three times a day) compared
to the other three antibiotic groups (clarithromycin, azithromycin
and levofloxacin).

4. Hospitalisation

Hospitalisation was not explicitly reported as an outcome in any
study.

5. Mortality

Mortality was not explicitly reported as an outcome in any trial.

Comparisons across antibiotic groups

Different antibiotic pairs were studied in nine studies (Figure 1;
Figure 2). Notably, though, Udupa 2011 and Vacarezza 2010
studied clarithromycin and amoxicillin (high-dose amoxicillin was
studied in Udupa 2011 in addition to azithromycin and lev-
ofloxacin). There were no significant differences in clinical or bac-
teriological success, except in Oldach 2013 and Kohno 2003. Ra-
diological outcomes were not reported separately for the treatment
arms.

Bacteriological pathogens

Various pathogens were identified with varying frequency across
studies. The proportion of samples yielding an identifiable
pathogen ranged from 19% (Anderson 1991) to 65% in Udupa
2011 (only Gram stain on sputum samples at the baseline). H. in-

fluenzae was the most common pathogen identified by Anderson

1991 (62% of positive cultures) and Kohno 2003 (43% of positive
cultures), whereas S. pneumoniae was the main causative organism
in Chien 1993 (56% of positive cultures) and Mathers Dunbar
2004 (52% of positive cultures). D’Ignazio 2005 and Drehobl
2005 reported C. pneumoniae as being the most common pathogen
(20% and 23% of positive cultures, respectively). In Kohno 2003,
the bacteriological success rate (i.e. eradication of previously iden-
tified pathogen) significantly favoured levofloxacin (Analysis 11.1;
Analysis 11.2; Analysis 11.3; Analysis 11.4). Most failures were
due to failure to eradicate H. influenzae, so the authors looked at
the clinical success rate of patients with H. influenzae at baseline,
which turned out to not be significantly different between lev-
ofloxacin and telithromycin.

Serologically identified pathogens

The most frequently identified pathogen was M. pneumoniae,
which represented 22% (English 2012), 39% (D’Ignazio 2005),
52% (Kohno 2003), 67% (van Rensburg 2010a; van Rensburg
2010b), 69% (Anderson 1991) and 74% (Chien 1993) of positive
serology results. In addition, C. pneumoniae was identified in 17%
of cases in the van Rensburg 2010a; van Rensburg 2010b study
and 7% of cases in the English 2012 study. Legionella pneumoniae

(L. pneumoniae) was identified in 4% and 6% in the microbio-
logical evaluable population in the English 2012; van Rensburg
2010a; van Rensburg 2010b studies respectively. In the study by
D’Ignazio 2005, C. pneumoniae was predominant, representing
61% of atypical pathogens. Likewise in the studies by Drehobl
2005 and Mathers Dunbar 2004, C. pneumoniae represented just
over half of atypical pathogens (53% and 52%, respectively).
Only one patient tested positive for L. pneumoniae in the Mathers
Dunbar 2004 study and no samples were positive for Chlamydia

psittaci (C. psittaci) in any of the studies.

D I S C U S S I O N

Summary of main results

The overwhelming feature of this review update remains the
paucity of relevant evidence that could be identified and included
in the review. Nonetheless, in this update, five new studies were
included (English 2012; Oldach 2013; Udupa 2011; Vacarezza
2010; van Rensburg 2010a; van Rensburg 2010b). Inclusion of
these studies did not alter the conclusions of our previous reviews
conducted in 2004 and 2009 (Bjerre 2004; Bjerre 2009).
Unfortunately, only two of the 11 studies focused on the same an-
tibiotic pairs (Anderson 1991; Chien 1993), so that, once again,
no formal meta-analysis of the data could be carried out. At most,
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it can be stated that individual study results did not reveal signif-
icant differences in efficacy between various antibiotics and an-
tibiotic groups, but that there were some significant differences
with respect to the frequency of side effects. Given this current
state of affairs, it is not possible to make strong evidence-based
recommendations regarding the choice of antibiotic to be used for
the treatment of community-acquired pneumonia in ambulatory
outpatients. Under such circumstances, other factors such as tol-
erability, duration and frequency of treatment and cost will take
on more importance in determining the choice of treatment.
Importantly, the majority of the studies were conducted in high-
income countries and, hence, the available evidence does not
adequately address the issue of community-acquired pneumonia
(CAP) or lower respiratory tract infection (LRTI) in low- and mid-
dle-income countries. Lastly, antibiotic misuse is a global threat,
although the antibiotic stewardship programmes are gaining some
momentum in a few academic centres (Nussenblatt 2013).

Overall completeness and applicability of
evidence

One important reason for this lack of evidence is that a large num-
ber of the trials originally identified were conducted in hospitalised
patients and therefore are not necessarily relevant to the treatment
of ambulatory patients. It could be argued that the inclusion/ex-
clusion criteria for this review were too strict and that this is the
reason why so few studies were retained. However, we do believe
that the criteria we applied are necessary in order to address validly
the question of the efficacy of treatment of CAP in ambulatory
patients. In particular, it could be argued that the decision to ex-
clude studies based on size is not desirable, since one aim of the
review is to pool results and that each study therefore would con-
tribute some information. However, we felt that this criterion was
necessary to exclude studies where the number of patients with
pneumonia was so small that randomisation could no longer be
expected to achieve a balanced distribution of confounders, both
known and unknown, across study groups.
As for the requirement that the diagnosis of CAP be confirmed
by a chest radiograph, we felt that this was necessary to avoid
diagnostic misclassification, which could, for example, have led to
the inclusion of patients with bronchitis in this review. This could
have biased the estimation of the efficacy of various antibiotic
treatments, either differentially or non-differentially, depending
on the distribution of non-CAP cases across treatment groups.
Indeed, most recent clinical guidelines recommend the routine
use of chest X-rays to confirm a suspected pneumonia (BTS 2009;
IDSA/ATS 2007; Woodhead 2011; Wunderink 2011). However,
we are aware that this diagnostic test is often not used in practice
and that patients are therefore treated empirically according to the
clinical findings and the severity of the clinical picture. In such
a situation, patients with an empirical diagnosis of pneumonia

(i.e. diagnosis without chest X-ray) are probably, on average, less
severely ill than the participants in the trials we reviewed.
The diversity of pathogens identified as the most common
causative organisms in our present review underscores the need
for conducting studies of CAP treatment in a variety of different
geographical locations. This also points to a possible limitation of
such studies, namely their questionable generalisability to differ-
ent clinical and geographical situations than the ones included in
the present studies. For example, studies conducted in low- and
middle-income countries might have a different bacteriological
profile than those conducted in high-income countries.
Finally, a lot of potentially useful information is lost because inves-
tigators often included a mix of in- and outpatients in their studies
without reporting results separately for each of these subgroups.
Investigators and journal editors should be strongly encouraged
to report such data separately, as these patients have different co-
morbidity profiles and, potentially, respond to treatment differ-
ently. Putting heterogeneous patient groups into the same analytic
basket may reduce the generalisability and thus the usefulness of
such study results. Contacting trial authors after publication to
get additional data, sometimes years after a study was published,
is a time-consuming process with a very low yield, as was our ex-
perience and that of other Cochrane review authors (Robenshtok
2008).

Quality of the evidence

Overall, the quality of the included studies was relatively good,
although there were some differences in the completeness of re-
porting. The fact that we chose to include only double-blind, con-
trolled, prospective randomised controlled trials (RCTs) led to a
priori exclusion of studies of lesser quality.

Potential biases in the review process

By choosing to include only studies published in peer-reviewed
journals and by choosing no longer to contact pharmaceutical
companies for information on unpublished studies, we believe that
we have contributed to increasing study quality and reducing bias
in our review to a minimum. Furthermore, by excluding data from
studies focusing on selected subgroups of ambulatory participants
(such as participants with suspected bacterial pneumonia), we be-
lieve we have maximised the generalisability of our review results
to unselected patients presenting to their physician.
It is noteworthy that, once again, nine studies meeting the inclu-
sion criteria for our review were sponsored by bio-pharmaceutical
companies. This could potentially introduce a publication bias, as
it would be in the interest of manufacturers not to publish studies
yielding unfavourable results about their products. We are of the
opinion that there is an urgent need for industry-independent re-
search into the treatment of CAP in ambulatory patients.
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Agreements and disagreements with other
studies or reviews

As mentioned above, we feel that our decision to exclude studies
focusing only on a subset of outpatients (for example, “only bacte-
riologically evaluable patients” or “excluding patients with atypical
pneumonia”) is necessary to maintain the generalisability of our
results to patients presenting to first-line physicians. In contrast, a
recent meta-analysis we encountered in the process of searching the
literature was more inclusive (Maimon 2008). The object of this
meta-analysis was different from that of our review. However, the
target population (outpatients with CAP, treated as outpatients)
was the same. Despite the authors’ stated focus on “the inclusion of
only randomised prospective double-blind studies using only oral
therapy exclusively in outpatients” (p.1974), this work included a
number of open-label (non-blinded) studies, studies including a
mix of in- and outpatients (for which subgroup data were report-
edly obtained from study authors) as well as narrow-focus studies
(i.e. studies focusing exclusively on bacterial pneumonia, for ex-
ample). Of the 13 studies included in this meta-analysis, none met
the inclusion criteria for our review, which leads us to question the
generalisability of the results of this meta-analysis to unselected
patients presenting in general practice.
Finally, a recent RCT confirmed that patients with CAP of mod-
erate severity (Fine Score II or III) can be treated as outpatients,
just as safely and effectively as inpatients (Carratalà 2005), at only
a fraction of the cost. This further underscores the need for solid,
evidence-based data on the treatment of patients with CAP in the
ambulatory care setting.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

Currently available evidence from randomised controlled trials
(RCTs) is insufficient to make evidence-based recommendations
for the choice of antibiotic to be used in the treatment of com-
munity-acquired pneumonia (CAP) in ambulatory patients. At
most, it can be stated that individual study results do not reveal
significant differences in efficacy between various antibiotics and
antibiotic groups.

Implications for research

Multi-drug, multi-drug-group, double-blind comparisons con-
ducted in various geographical settings are needed to provide the
evidence necessary for practice recommendations if these are to
be applicable in the ambulatory setting. Study conditions should
ensure that diagnosis and management of patients with CAP is
as similar as possible to real practice, while still ensuring that the
study question is addressed in a valid way. In studies recruiting a
mix of in- and outpatients, it is imperative that data be reported
separately for these two subgroups. Finally, good quality studies
are needed in high as well as low- and middle-income countries
to address CAP and lower respiratory tract infection diagnosis,
management, cost-effectiveness and misuse of antibiotics.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Anderson 1991

Methods Date and duration of study: not specified. Follow-up: 6 to 8 weeks. Patients were in-
cluded from 57 general practitioners in the UK. Double-blind, double-dummy tech-
nique, intention-to-treat results provided

Participants Patients with CAP older than 18 years. CAP diagnosis confirmed by 3 of the follow-
ing features: pyrexia, dyspnoea, tachypnoea, rales, localised reduced breath sounds and
cough. Diagnosis of CAP was later confirmed radiographically. Total: n = 208. Evaluable
for efficacy: n = 108 (exclusion usually due to failure to confirm initial diagnosis on
CXR), n = 64 (clarithromycin), n = 44 (erythromycin). Exclusion criteria clear

Interventions Clarithromycin 250 mg twice daily for 14 days or erythromycin 500 mg 4 times daily
for 14 days, each given at least 1 hour before or 2 hours after meals, mean treatment
duration: 13 days (clarithromycin), or 10 days (erythromycin). Compliance assessment:
tablet count

Outcomes Primary outcome: clinical response at 2 weeks (test-of-cure visit): 98% (clarithromycin)
, 91% (erythromycin). Treatment-related adverse events: 16% (clarithromycin) versus
33% (erythromycin), P value = 0.004, mainly gastrointestinal side effects

Notes 3 of 5 authors from Abbott Laboratories, source of funding not specified

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Randomisation method not specified

Allocation concealment (selection bias) Unclear risk Randomisation method not specified

Blinding (performance bias and detection
bias)
All outcomes

Low risk Double-blind, double-dummy technique

Incomplete outcome data (attrition bias)
All outcomes

Low risk Detailed list of reasons for exclusion from
efficacy analyses, with number of patients
affected

Selective reporting (reporting bias) Low risk Pre-specified outcomes appear to be fully
reported

Other bias Unclear risk 3 of 5 authors from Abbott Laboratories,
source of funding not specified
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Chien 1993

Methods Date and duration of study: January 1989 to June 1990. Follow-up: 4 to 6 weeks.
Multicentre study (15 centres of the Canada-Sweden Clarithromycin-Pneumonia Study
Group, 11 in Canada, 4 in Sweden). Double-blind, double-dummy technique, no in-
tention-to-treat results provided

Participants Ambulatory patients older than 12 years with CAP. N = 268 all patients, after exclusions
173 “evaluable patients”: n = 92 (clarithromycin), n = 81 (erythromycin). Patients with
mild or moderate infection. Drop-outs: 35% (due to less than minimum therapy, pre-
mature discontinuation, unavailable for follow-up, misdiagnosis, inadequate data col-
lection, concomitant medication, underlying condition). Exclusion criteria clear

Interventions Clarithromycin: 250 mg every 12 hours, or erythromycin stearate: 500 mg every 6 hours.
Mean treatment duration not specified (minimum duration: 7 days, intended duration:
7 to 14 days). Compliance assessment: tablet count

Outcomes Primary outcome: clinical success (cure and improvement) 97% clarithromycin,
96% erythromycin. Treatment-related adverse events: 31% clarithromycin, 59% ery-
thromycin (P value < 0.001)

Notes Research supported by Abbott Laboratories, Chicago

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Randomisation method not specified

Allocation concealment (selection bias) Low risk Quote: “The randomisation was blinded to
both the investigators and the patients.”

Blinding (performance bias and detection
bias)
All outcomes

Low risk Double-blind, double-dummy technique

Incomplete outcome data (attrition bias)
All outcomes

Low risk Detailed list of reasons for exclusion from
efficacy analyses, with number of patients
affected

Selective reporting (reporting bias) Low risk Pre-specified outcomes appear to be fully
reported

Other bias Unclear risk Research supported by Abbott Laborato-
ries, Chicago
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D’Ignazio 2005

Methods Date and duration of study: April 2003 to April 2004. Double-blind, double-dummy,
non-inferiority trial, patients were recruited from 56 centres worldwide (Canada, Chile,
India, Lithuania, Mexico, Peru, Russia, United States)

Participants 427 outpatients, 18 years or older, 423 patients received the study medication. Patients
were eligible for enrolment if they had a clinical diagnosis of mild to moderate CAP
(signs and symptoms) and radiographic evidence of new pulmonary infiltrate. Patients
also had to have a Fine Mortality risk class of I, II or III (< 90 points). Exclusion criteria
are clearly listed

Interventions Single, 2 g dose of azithromycin microspheres versus levofloxacin 500 mg once daily for
7 days

Outcomes Primary endpoint: clinical response in the clinical per protocol population, on the basis
of signs and symptoms of CAP, assessed at test-of-cure visit (TOC; day 13 to 21):
azithromycin 89.7%, levofloxacin 93.7%, non-significant difference. Treatment-related
adverse effects: azithromycin 19.9%, levofloxacin 12.3%, P value = 0.0063, mainly
gastrointestinal side effects

Notes Study funded by Pfizer Inc., 3 of 5 authors are employees of Pfizer

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Randomisation method not specified

Allocation concealment (selection bias) Unclear risk Randomisation method not specified

Blinding (performance bias and detection
bias)
All outcomes

Low risk Double-blind, double-dummy technique

Incomplete outcome data (attrition bias)
All outcomes

Low risk Detailed list of reasons for exclusion from
efficacy analyses, with number of patients
affected

Selective reporting (reporting bias) Low risk Pre-specified outcomes appear to be fully
reported

Other bias Unclear risk Study funded by Pfizer Inc., 3 of 5 authors
are employees of Pfizer
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Drehobl 2005

Methods Date and duration of study: not specified. Double-blind, double-dummy, phase III trial,
conducted in 58 outpatient centres worldwide (United States, Canada, Argentina, Russia,
India, Estonia, Lithuania)

Participants 501 outpatients, 16 years or older. Patients were eligible for enrolment if they had a
clinical diagnosis of mild to moderate CAP (signs and symptoms) and radiographic
evidence of new pulmonary infiltrate. Patients also had to have a modified Fine risk score
of I or II (< 70 points)

Interventions Single 2 g dose of azithromycin microspheres administered as an oral suspension versus
extended-release clarithromycin administered orally as 2 x 500 mg capsules once daily
for 7 days

Outcomes Primary endpoint: clinical response in the clinical per protocol population, on the ba-
sis of signs and symptoms of CAP, assessed at test-of-cure visit (TOC; day 14 to 21)
: azithromycin 91.8% versus clarithromycin 94.7% (non-significant difference). Treat-
ment-related adverse effects: azithromycin 26.3% versus clarithromycin 24.6% (non-
significant difference), mainly gastrointestinal side effects

Notes Study funded by Pfizer Inc., 2 of 4 authors are employees of Pfizer

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “Subjects were randomised accord-
ing to computer-generated pseudo ran-
dom code using the method of permu-
tated blocks, balanced within investiga-
tional site”

Allocation concealment (selection bias) Low risk Quote: “Randomization numbers were as-
signed by a central Web/telephone com-
puter-based telerandomization system”

Blinding (performance bias and detection
bias)
All outcomes

Low risk Double-blind, double-dummy technique

Incomplete outcome data (attrition bias)
All outcomes

Low risk Detailed list of reasons for exclusion from
efficacy analyses, with number of patients
affected

Selective reporting (reporting bias) Low risk Pre-specified outcomes appear to be fully
reported

Other bias Unclear risk Study sponsored by Pfizer
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English 2012

Methods 2 phase 3 prospective, double-blinded RCTs, parallel-group, multicentre, multinational
studies

Participants Male or female participants > 18 years from outpatient clinics

Interventions Oral cethromycin versus oral clarithromycin

Outcomes Primary: clinical and radiological response. Secondary: bacteriological response, adverse
effects

Notes This trial included results from 2 separate RCTs. However, results were pooled and the
interventions were identical. The results of the 2 studies are reported as 1 in the article.
Study setting was South Africa, USA, Canada, South America, Europe, Israel

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Randomisation done by interactive voice
response system (IVRS)

Allocation concealment (selection bias) Low risk IVRS assigned numerically coded blister
cards to each participant containing either
cethromycin or clarithromycin or placebo

Blinding (performance bias and detection
bias)
All outcomes

Low risk Participants and assessors were blinded to
treatment and assessments. Study medica-
tions and placebos were over-encapsulated
and appeared identical

Incomplete outcome data (attrition bias)
All outcomes

Low risk All inclusions and exclusions were explicitly
stated

Selective reporting (reporting bias) Low risk All enrolled participants were accounted
for. Reasons for participant exclusion from
the final analysis were provided

Other bias High risk All authors were members of Advanced Life
Sciences Inc, a biopharmaceutical com-
pany (USA)

Kohno 2003

Methods Date and duration of study: December 2000 to June 2001. Double-blind, double
dummy, randomised phase III trial, conducted in 117 centres in Japan

Participants 270 patients (mix of in- and outpatients), aged 16 to 80 years. 123 outpatients were
included. Exclusion criteria are clearly stated and patient selection flow chart is provided
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Kohno 2003 (Continued)

Interventions Telithromycin 600 mg (= 2 x 300 mg) once daily after breakfast versus levofloxacin 100
mg 3 times daily for 7 days

Outcomes Results are reported separately for in- and outpatients. Primary endpoint: clinical re-
sponse in the clinical per protocol population, on the basis of signs and symptoms of
CAP, assessed at end of treatment (EOT; 7 days after treatment initiation) telithromycin
95.7% versus clarithromycin 96.3% (non-significant difference). Treatment-related ad-
verse effects: telithromycin 33.6% versus levofloxacin 33.9% (non-significant difference)
, mostly gastrointestinal side effects

Notes Study report is in Japanese, but extensive figures and tables are provided in English, so that
most of the necessary information could be extracted. Missing information was kindly
provided by the main author, Prof. Shigeru Kohno, MD, PhD, of Nagasaki University,
Japan. Funding provided by Astellas (Fujisawa) Pharmaceutical Co. Ltd

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Text in Japanese; tables and figures in En-
glish

Allocation concealment (selection bias) Unclear risk Text in Japanese; tables and figures in En-
glish

Blinding (performance bias and detection
bias)
All outcomes

Low risk Double-blind, double-dummy technique

Incomplete outcome data (attrition bias)
All outcomes

Low risk Detailed flow chart of reasons for exclusion
from efficacy analyses, with number of pa-
tients affected

Selective reporting (reporting bias) Unclear risk Text in Japanese; tables and figures in En-
glish

Other bias Unclear risk Study sponsored by Fujisawa

Mathers Dunbar 2004

Methods Date and duration of study: May 1998 to September 1999. Double-blind, double-
dummy, parallel-group clinical trial conducted at 54 centres in 4 countries (United States,
Canada, Argentina and Chile)

Participants 493 outpatients aged 18 and over. Patients were eligible for enrolment if they had a
clinical diagnosis of acute CAP (signs and symptoms) and chest radiographic findings
supporting the clinical diagnosis of bacterial pneumonia

30Antibiotics for community-acquired pneumonia in adult outpatients (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Mathers Dunbar 2004 (Continued)

Interventions Telithromycin 800 mg (= 2 x 400 mg capsules) once daily in the morning versus clar-
ithromycin 500 mg (= 2 x 250 mg capsules) twice daily for 10 days

Outcomes Primary endpoint: clinical response in the clinically assessable per protocol population,
on the basis of signs and symptoms of CAP, assessed at test-of-cure visit (TOC; day 17
to 24): telithromycin 88.3% versus clarithromycin 88.5% (non-significant difference)
. Treatment-related adverse effects: telithromycin 38.5% versus clarithromycin 27.9%,
mostly gastrointestinal side effects

Notes Funded by an unrestricted educational grant from Aventis Pharmaceuticals

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “Patients... were randomised ac-
cording to a schedule generated by the
sponsor for each centre. The schedule
linked sequential treatment assignment
number to treatment codes allocated at ran-
dom.”

Allocation concealment (selection bias) Low risk Quote: “Randomization schedules were
held by the sponsor.”

Blinding (performance bias and detection
bias)
All outcomes

Low risk Double-blind, double-dummy technique.
Quote: “Treatment blinding was ensured
by encapsulation of both active study medi-
cation and placebo within identical opaque
capsules.”

Incomplete outcome data (attrition bias)
All outcomes

Low risk Detailed list of reasons for exclusion from
efficacy analyses, with number of patients
affected

Selective reporting (reporting bias) Low risk Pre-specified outcomes appear to be fully
reported

Other bias Unclear risk Funded by an unrestricted educational
grant from Aventis Pharmaceuticals

31Antibiotics for community-acquired pneumonia in adult outpatients (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Oldach 2013

Methods Randomised, double-blind, multicentre, phase 2 study

Participants Males and females > 18 years

Interventions Oral solithromycin versus oral levofloxacin

Outcomes Primary: clinical response. Secondary: bacteriological response, adverse effects

Notes Study done in USA and Canada. Did not explicitly state the setting in which patients
were recruited

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Randomisation stratified by age and pneu-
monia severity index (PORT score), but
method of randomisation not explicitly
stated

Allocation concealment (selection bias) Unclear risk Not clearly stated

Blinding (performance bias and detection
bias)
All outcomes

Unclear risk Not clearly stated

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk CONSORT diagram of patient inclusion
and reasons for exclusion is not provided in
the paper

Selective reporting (reporting bias) Unclear risk Since CONSORT diagram missing, we are
unclear regarding the reasons patients were
excluded from the outcome analysis

Other bias High risk Study was funded by Cempra Inc., a phar-
maceutical company. All investigators are
member of Cempra Inc. USA, or InClin
Inc. USA. InClin is a consulting firm for
biotechnology and pharmaceutical compa-
nies

Udupa 2011

Methods Randomised study

Participants Males and females 18 to 55 years of age

Interventions Oral clarithromycin/oral azithromycin or oral levofloxacin/oral high-dose amoxicillin
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Udupa 2011 (Continued)

Outcomes Primary: clinical response. Secondary: adverse effects

Notes Study conducted in Rural Health Training Centre in India

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No stated method of randomisation

Allocation concealment (selection bias) Unclear risk Not explicitly stated

Blinding (performance bias and detection
bias)
All outcomes

Unclear risk Not explicitly stated

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk No CONSORT diagram presented, therefore reasons for exclu-
sion of patients at the entry level are unclear

Selective reporting (reporting bias) Low risk The study reported on every patient that was included in the
trial (n = 31)

Other bias Low risk No explicit mention of biopharmaceutical industry involvement

Vacarezza 2010

Methods Randomised, double-blinded study (outpatients), single-blinded (inpatients)

Participants Adult males and females > 18 years

Interventions Oral clarithromycin versus oral amoxicillin for outpatients study arm

Outcomes Primary: clinical response. Secondary: adverse effects

Notes Article in Spanish; translation done by Dr. RA Rodriguez, Dr. Gonzalo Alvarez and Dr.
Jacqueline Sandoz (Department of Medicine, University of Ottawa)
Hospitalised patients are included in the study but separate results for inpatients and
outpatients are provided. Study conducted in Uruguay

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Block randomisation by PORT score was
used
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Vacarezza 2010 (Continued)

Allocation concealment (selection bias) Unclear risk Not explicitly stated

Blinding (performance bias and detection
bias)
All outcomes

Unclear risk No explicit mention of patient and assessor
blinding

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk No CONSORT diagram presented, there-
fore reasons for exclusion of patients at the
entry level are unclear

Selective reporting (reporting bias) Low risk The study reported on every patient that
was included in the trial

Other bias Low risk No financial conflicts

van Rensburg 2010a

Methods Randomised, double-blind, multicentre, multinational study, with 3 treatment arms

Participants Adult males and females > 18 years

Interventions Oral nemonoxacin 750 mg versus levofloxacin 500 mg daily for 7 days

Outcomes Primary: clinical response. Secondary: bacteriological response

Notes Study was partially supported by grant from Government of Taiwan. Study conducted
in Taiwan and South Africa

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No explicit mention of randomisation
methods

Allocation concealment (selection bias) Unclear risk No explicit mention of allocation conceal-
ment

Blinding (performance bias and detection
bias)
All outcomes

Unclear risk No explicit mention of patient and assessor
blinding

Incomplete outcome data (attrition bias)
All outcomes

High risk CONSORT diagram presented and num-
bers of included and excluded patients
stated. However, reasons for exclusions are
not clearly stated
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van Rensburg 2010a (Continued)

Selective reporting (reporting bias) Unclear risk No evidence of selective reporting; all out-
comes are reported in the included study
population

Other bias High risk Several authors of the study are employees
of TaiGen Biotechnology Co. Ltd

van Rensburg 2010b

Methods Randomised, double-blind, multicentre, multinational study, with 3 treatment arms

Participants Adult males and females > 18 years

Interventions Oral nemonoxacin 500 mg versus levofloxacin 500 mg daily for 7 days

Outcomes Primary: clinical response. Secondary: bacteriological response

Notes Study was partially supported by grant from Government of Taiwan. Study conducted
in Taiwan and South Africa

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No explicit mention of randomisation
methods

Allocation concealment (selection bias) Unclear risk No explicit mention of allocation conceal-
ment

Blinding (performance bias and detection
bias)
All outcomes

Unclear risk No explicit mention of patient and assessor
blinding

Incomplete outcome data (attrition bias)
All outcomes

High risk CONSORT diagram presented and num-
bers of included and excluded patients
stated. However, reasons for exclusions are
not clearly stated

Selective reporting (reporting bias) Unclear risk No evidence of selective reporting; all out-
comes are reported in the included study
population

Other bias High risk Several authors of the study are employees
of TaiGen Biotechnology Co. Ltd

CAP: community-acquired pneumonia
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CXR: chest x-ray
EOT: end of treatment
IVRS: interactive voice response system
n: number
RCT: randomised controlled trial
TOC: test-of-cure

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Alcacer 1993 Hospitalised patients only included

Arifin 2013 Conference abstract only

Bai 2014 Meta-analysis of RCTs on ertapenem and ceftriaxone: inpatients only

Balgos 1999 Mix of in- and outpatients (unspecified proportions)
Mix of diagnoses (chronic bronchitis and CAP), only about 50% with CAP; results reported separately
Comparison of 2 dosage regimens of the same drug (amoxycillin/clavulanic acid 875/125 mg twice daily
versus 500/125 mg 3 times daily)

Ball 1994 Review of a series of unblinded trials
Mix of patients from different studies

Balmes 1991 Mix of diagnoses (acute bronchitis and pneumonia)
Only 8/110 patients (7%) had a diagnosis of pneumonia
Mix of in- and outpatients (unspecified proportions)

Bantz 1987 Mix of diagnoses (bronchitis and pneumonia)
Only 15/108 patients (14%) had a diagnosis of pneumonia
Data not reported separately

Biermann 1988 No chest X-ray for every patient with suspected pneumonia

Blasi 2013 Patients with chronic bronchitis were included, not CAP

Block 2006 Children with a mean age of 11; comparison of same antibiotic with different doses; indication for treatment
consists of mix of diagnoses besides CAP; some diagnoses not confirmed by chest X-ray

Bonvehi 2003 Focus on pneumococcal CAP; positive sputum cultures used as a selection criterion

Bothra 2012 Study not randomised, expert opinion only

Brittain-Long 2011 Study did not address antibiotic treatment for CAP and URTIs
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(Continued)

Carbon 1999 Mix of in- and outpatients, data not reported separately; authors did not respond, or separate data could not
be provided by authors

Casapao 2012 Study not randomised, expert opinion only

Chodosh 1991 Only bacteriologically evaluable patients were included

Critchley 2010 Hospitalised patients only included

Daniel 1999a Hospitalised patients included; study uses trovafloxacin - not recommended for treatment of CAP

Daniel 1999b Hospitalised patients included; study uses trovafloxacin - not recommended for treatment of CAP

Dark 1991 Mix of diagnoses (bronchitis and pneumonia)
Only 23/272 patients (8%) had a diagnosis of pneumonia
Mix of in- and outpatients (unspecified proportions)

Dartois 2013 Pooled analysis of 2 phase 3 studies on tigecycline versus levofloxacin iv - inpatients only

Dautzenberg 1992 Open-label study

De Cock 1988 Mix of diagnoses (acute bronchitis, acute superinfection of chronic bronchitis, pneumonia) and results re-
ported separately
Only 42/198 patients (21%) had a diagnosis of pneumonia (results not reported separately for each diagnostic
group)

Dean 2006 Open-label study

Donowitz 1997 Focus on bacterial pneumonia (acute onset, purulent sputum, Gram stain and chest X-ray consistent with
bacterial pneumonia were required for inclusion into the study)

Esposito 2012 Review article, not a RCT

File 1997 Mix of in- and outpatients, data not reported separately; authors did not respond, or separate data could not
be provided by authors

File 2001 Mix of in- and outpatients, data not reported separately; authors did not respond, or separate data could not
be provided by authors

File 2004 Focus on bacterial pneumonia

File 2012a Report on safety and efficacy of ceftaroline fosamil; not a RCT; hospitalised patients included

File 2012b Hospitalised patients included

Fogarty 1999 Mix of in- and outpatients, data not reported separately; authors did not respond, or separate data could not
be provided by authors
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(Continued)

Fogarty 2002 Focus on bacterial pneumonia. Serologic evidence of M. pneumoniae or C. pneumoniae was an exclusion
criterion; serologic testing was systematically carried out pre-treatment as well as twice after treatment

Fogarty 2004 Hospitalised patients only included

Fong 1995 Too small (n < 30)

Fujita 2012 Not a RCT

Ghebremedhin 2012 Study on pharmacokinetics and pharmacodynamics of sitafloxacin, not a RCT

Gotfried 2002 Culture confirmation of bacterial CAP required

Gris 1996 Too small (n < 30)

Hagberg 2002 Mix of in and outpatients, data not reported separately; authors did not respond, or separate data could not
be provided by authors

Higuera 1996 Open-label study

Hoeffken 2001 Patients were recruited as outpatients. However, 30% were hospitalised in the course of the study, data for
in- and outpatients are not reported separately, and hospitalisation was not considered treatment failure

Hoepelman 1993 Mix of diagnoses (infective exacerbation of chronic obstructive pulmonary disease, purulent bronchitis and
pneumonia) and results not reported separately
Only 9/99 patients (9%) had pneumonia. Pneumonia not necessarily community-acquired

Hoepelman 1998 Mix of diagnoses (infective exacerbation of chronic obstructive pulmonary disease, purulent bronchitis and
pneumonia) and results not reported separately; only 3 of 144 patients had CAP

Kammer 1991 Only bacteriologically evaluable patients were included

Kiani 1990 Mix of in and outpatients, data not reported separately
Mix of diagnoses (acute bronchitis, pneumonia, acute exacerbation of chronic bronchopulmonary infection)
but data reported separately
Only 10/110 patients (9%) had a diagnosis of pneumonia

Kinasewitz 1991 Focus on bacterial pneumonia (purulent sputum and leucocytosis were required for inclusion into study,
patients without sputum pathogens were excluded from efficacy analysis, etc.)

Kohno 2013 Hospitalised patients only included

Lacny 1972 Mix of diagnoses (infection of soft tissue, infection of the upper respiratory tract, otitis, skin infection,
conjunctivitis, pneumonia) and results not reported separately
Only 2/121 patients (2.6%) had a diagnosis of pneumonia
Completely institutionalised population
32.5% patients were younger than 16 years
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(Continued)

Lagler 2012 Comparison of same antibiotic with different doses (abstract only)

Laurent 1996 Mix of diagnoses (acute bronchitis, acute infectious exacerbations of chronic bronchitis or pneumonia) but
results reported separately
Only 43/204 patients (21%) had a diagnosis of pneumonia
Mix of in- and outpatients (unclear in which proportions)

Lee 2012 Hospitalised patients only included

Leophonte 2004 Focus on pneumococcal pneumonia

Liipo 1994 Dirithromycin withdrawn from market

Little 2012 Patients with CAP excluded, only patients with lower respiratory tract infection were included

Lode 1995 Only inpatients (personal communication H. Lode), contrary to study report (patients reportedly treated as
either in- or outpatients)

Lode 1998 Combines patients from 4 other RCTs, including only those patients with S. pneumoniae pneumonia con-
firmed by blood culture, i.e. highly select subgroup, generalisability questionable. The data from the 4 studies
can be obtained from the original reports (one of which is Örtqvist 1996, already excluded from this review
because open-label)

Lode 2004a Gatifloxacin withdrawn from market

Lode 2004b Gatifloxacin withdrawn from market

Long 2011 Not comparing treatment looking at antibiotic reduction, not comparing antibiotic use

Lopez-Vejar 2013 Comparison levofloxacin versus ceftriaxone/clarithromycin iv - inpatients only

MacFarlane 1996 Single-blind study, no chest X-ray required

Matzneller 2013 A study about tissue pharmacokinetics and pharmacodynamics, not a RCT

Montassier 2013 A critical and synthetic review of the literature, not a RCT

Moola 1999 Grepafloxacin withdrawn from market

Müller 1992 Only bacteriologically evaluable patients were included

Naderer 2013 A pharmacokinetic study on healthy volunteers, not a RCT

NAPSG 1997 Fleroxacin withdrawn from market

Navarta 2010 Hospitalised patients only included, not clear if diagnosis confirmed by chest X-ray
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(Continued)

Neu 1993 Mix of diagnoses (acute bacterial exacerbation of chronic bronchitis or asthmatic bronchitis and bacterial
pneumonia) and data not reported separately
Unclear whether in- or outpatients. Only 43/213 (20%) had a diagnosis of CAP

Nussenblatt 2013 A review of interventions to improve outcomes in CAP patients, not a RCT

O’Doherty 1997 Grepafloxacin withdrawn from worldwide market in October 1999 due to risk of severe arrhythmias

O’Doherty 1998 Open-label study

Pavie 2005 Descriptive study, not a RCT

Petitpretz 2001 Focus on pneumococcal pneumonia

Peugeot 1991 Open-label study

Polverino 2013 Hospitalised patients only

Pullman 2003 Excluded because trovafloxacin no longer available for outpatients due to severe hepatotoxicity. Study recruit-
ment was terminated because FDA restricted use of trovafloxacin to hospitalised patients with severe life- or
limb-threatening infections (1999)

Rahav 2004 Open-label study

Ramirez 1999 Sparfloxacin withdrawn from market due to increased risk of severe phototoxicity and rash, as well as rhab-
domyolysis

Rank 2011 Cohort of RCTs, not a RCT

Rayman 1996 Comparison of different dosage regimens of the same drug
Included patients with either CAP or acute exacerbation of chronic bronchitis (i.e. mixed indications)
Groups were not similar at baseline (more smokers and more failures of previous treatment in the “twice
daily” group, for which more adverse reactions were reported)

Saito 2008 Mix of in- and outpatients, separate data for outpatients not available
Note: article in Japanese. However, tables and figures in English; additional information obtained through
personal communication with one of the authors (Kohno S)

Salvarezza 1998 Open-label study

Schleupner 1988 Mix of diagnoses (bronchitis, pneumonia)
Only 34/61 patients (56%) had a diagnosis of pneumonia
Mix of in- and outpatients (unspecified proportions)

Seki 2009 Hospitalised patients included

Shorr 2013 Hospitalised patients only
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(Continued)

Siquier 2006 Focus on pneumococcal pneumonia

Skalsky 2012 A systematic review and meta-analysis of RCTs for CAP. We searched the back references of this paper to
check for any studies suitable for our review. Not a RCT

Smith 2013 Cost-effectiveness analysis, not a RCT

Snyman 2009 Comparison of same antibiotic; mix of diagnoses not just CAP

Sokol 2002 Excluded because trovafloxacin no longer indicated for outpatients, later removed from market due to severe
hepatotoxicity. Study recruitment was terminated because FDA restricted use of trovafloxacin to hospitalised
patients with severe life- or limb-threatening infections (1999)

Sopena 2004 Open-label study

Stille 2000 Hospitalised patients

Sun 2012 Healthy participants

Tellier 2004 Mix of in- and outpatients, data not reported separately; authors did not respond, or separate data could not
be provided by authors

Tilyard 1992 Too small (n < 30)

Torres 2003 Mix of in- and outpatients, data not reported separately; authors did not respond, or separate data could not
be provided by authors

Trémolières 1998 Trovafloxacin withdrawn from market due to severe hepatotoxicity

Trémolières 2005 Focus on bacterial pneumonia

van Zyl 2002 Focus on bacterial pneumonia; purulent sputum sample required; patients with serologic evidence of My-

coplasma pneumoniae or Chlamydophila pneumoniae were excluded

Viasusa 2013 A review of CAP treatment

Worrall 2010 Not a RCT

Wunderink 2011 Not a RCT

Yamamoto 2013 Hospitalised patients only

Yuan 2012 Meta-analysis of RCTs, not a RCT

Zhang 2012 Systematic review and meta-analysis, not a RCT

41Antibiotics for community-acquired pneumonia in adult outpatients (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



(Continued)

Zuck 1990 Open-label, unblinded study comparing oral administration twice daily versus intramuscular administration
once daily. Included only high-risk patients; unclear whether treated as in- or outpatients

Örtqvist 1996 Patients had CAP but were treated exclusively as inpatients

CAP: community-acquired pneumonia
FDA: Food and Drug Administration
iv: intravenous
RCT: randomised controlled trial
URTIs: upper respiratory tract infections
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D A T A A N D A N A L Y S E S

Comparison 1. Solithromycin versus levofloxacin

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Test-of-clinical-cure 1 132 Odds Ratio (M-H, Fixed, 95% CI) 0.85 [0.32, 2.26]
2 Bacteriological cure 1 32 Odds Ratio (M-H, Fixed, 95% CI) 1.4 [0.28, 6.98]
3 Adverse events 1 132 Odds Ratio (M-H, Fixed, 95% CI) 0.52 [0.19, 1.40]

Comparison 2. Nemonoxacin versus levofloxacin

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Test-of-clinical-cure 1 176 Odds Ratio (M-H, Fixed, 95% CI) 1.18 [0.55, 2.53]
2 Bacteriological cure 1 91 Odds Ratio (M-H, Fixed, 95% CI) 0.80 [0.19, 3.44]
3 Adverse events 1 176 Odds Ratio (M-H, Fixed, 95% CI) 1.32 [0.73, 2.39]

Comparison 3. Nemonoxacin versus levofloxacin

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Test-of-clinical-cure 1 179 Odds Ratio (M-H, Fixed, 95% CI) 0.76 [0.38, 1.54]
2 Bacteriological cure 1 96 Odds Ratio (M-H, Fixed, 95% CI) 0.48 [0.13, 1.78]
3 Adverse events 1 179 Odds Ratio (M-H, Fixed, 95% CI) 0.85 [0.47, 1.54]

Comparison 4. Clarithromycin versus amoxicillin

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Test-of-clinical-cure 1 42 Odds Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
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Comparison 5. Clarithromycin versus azithromycin versus levofloxacin versus amoxicillin

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Test-of-clinical-cure Other data No numeric data
2 Adverse events Other data No numeric data

Comparison 6. Cethromycin versus clarithromycin

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Test-of-clinical-cure 1 1025 Odds Ratio (M-H, Fixed, 95% CI) 0.87 [0.63, 1.22]
2 Bacteriological cure 1 363 Odds Ratio (M-H, Fixed, 95% CI) 0.89 [0.50, 1.58]
3 Adverse events 1 1096 Odds Ratio (M-H, Fixed, 95% CI) 1.68 [1.32, 2.15]

Comparison 7. Clarithromycin versus erythromycin

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Test-of-clinical-cure 2 280 Odds Ratio (M-H, Fixed, 95% CI) 2.27 [0.66, 7.80]
2 Bacteriological cure 2 57 Odds Ratio (M-H, Fixed, 95% CI) 0.28 [0.03, 2.57]
3 Radiological cure 2 276 Odds Ratio (M-H, Fixed, 95% CI) 0.91 [0.33, 2.49]
4 Adverse events 2 476 Odds Ratio (M-H, Fixed, 95% CI) 0.30 [0.20, 0.46]

Comparison 8. Azithromycin microspheres versus levofloxacin

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Test-of-clinical-cure 1 363 Odds Ratio (M-H, Fixed, 95% CI) 0.59 [0.27, 1.26]
2 Bacteriological cure 1 237 Odds Ratio (M-H, Fixed, 95% CI) 0.81 [0.32, 2.02]
3 Adverse events 1 423 Odds Ratio (M-H, Fixed, 95% CI) 1.78 [1.04, 3.03]
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Comparison 9. Azithromycin microspheres versus clarithromycin

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Test-of-clinical-cure 1 411 Odds Ratio (M-H, Fixed, 95% CI) 0.69 [0.31, 1.55]
2 Bacteriological cure 1 303 Odds Ratio (M-H, Fixed, 95% CI) 1.17 [0.52, 2.61]
3 Adverse events 1 499 Odds Ratio (M-H, Fixed, 95% CI) 1.09 [0.73, 1.64]

Comparison 10. Telithromycin versus clarithromycin

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Test-of-clinical-cure 1 318 Odds Ratio (M-H, Fixed, 95% CI) 0.98 [0.49, 1.95]
2 Bacteriological cure 1 62 Odds Ratio (M-H, Fixed, 95% CI) 0.24 [0.03, 2.29]
3 Adverse events 1 443 Odds Ratio (M-H, Fixed, 95% CI) 1.61 [1.08, 2.40]

Comparison 11. Telithromycin versus levofloxacin

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Test-of-clinical-cure 1 123 Odds Ratio (M-H, Fixed, 95% CI) 0.85 [0.14, 5.25]
2 Bacteriological cure 1 86 Odds Ratio (M-H, Fixed, 95% CI) 0.03 [0.00, 0.60]

3 Clinical efficacy against H.

influenzae

1 46 Odds Ratio (M-H, Fixed, 95% CI) 4.62 [0.38, 55.51]

4 Adverse events 1 240 Odds Ratio (M-H, Fixed, 95% CI) 0.99 [0.58, 1.68]
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Analysis 1.1. Comparison 1 Solithromycin versus levofloxacin, Outcome 1 Test-of-clinical-cure.

Review: Antibiotics for community-acquired pneumonia in adult outpatients

Comparison: 1 Solithromycin versus levofloxacin

Outcome: 1 Test-of-clinical-cure

Study or subgroup Solithromycin Levofloxacin Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Oldach 2013 55/65 58/67 100.0 % 0.85 [ 0.32, 2.26 ]

Total (95% CI) 65 67 100.0 % 0.85 [ 0.32, 2.26 ]
Total events: 55 (Solithromycin), 58 (Levofloxacin)

Heterogeneity: not applicable

Test for overall effect: Z = 0.32 (P = 0.75)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours solithromycin Favours levofloxacin

Analysis 1.2. Comparison 1 Solithromycin versus levofloxacin, Outcome 2 Bacteriological cure.

Review: Antibiotics for community-acquired pneumonia in adult outpatients

Comparison: 1 Solithromycin versus levofloxacin

Outcome: 2 Bacteriological cure

Study or subgroup Solithromycin Levofloxacin Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Oldach 2013 14/18 10/14 100.0 % 1.40 [ 0.28, 6.98 ]

Total (95% CI) 18 14 100.0 % 1.40 [ 0.28, 6.98 ]
Total events: 14 (Solithromycin), 10 (Levofloxacin)

Heterogeneity: not applicable

Test for overall effect: Z = 0.41 (P = 0.68)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours solithromycin Favours levofloxacin
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Analysis 1.3. Comparison 1 Solithromycin versus levofloxacin, Outcome 3 Adverse events.

Review: Antibiotics for community-acquired pneumonia in adult outpatients

Comparison: 1 Solithromycin versus levofloxacin

Outcome: 3 Adverse events

Study or subgroup Solithromycin Levofloxacin Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Oldach 2013 7/64 13/68 100.0 % 0.52 [ 0.19, 1.40 ]

Total (95% CI) 64 68 100.0 % 0.52 [ 0.19, 1.40 ]
Total events: 7 (Solithromycin), 13 (Levofloxacin)

Heterogeneity: not applicable

Test for overall effect: Z = 1.30 (P = 0.20)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours Solithromycin Favours Levofoxacin

Analysis 2.1. Comparison 2 Nemonoxacin versus levofloxacin, Outcome 1 Test-of-clinical-cure.

Review: Antibiotics for community-acquired pneumonia in adult outpatients

Comparison: 2 Nemonoxacin versus levofloxacin

Outcome: 1 Test-of-clinical-cure

Study or subgroup Nemonoxacin Levofloxacin Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

van Rensburg 2010a 71/86 72/90 100.0 % 1.18 [ 0.55, 2.53 ]

Total (95% CI) 86 90 100.0 % 1.18 [ 0.55, 2.53 ]
Total events: 71 (Nemonoxacin), 72 (Levofloxacin)

Heterogeneity: not applicable

Test for overall effect: Z = 0.43 (P = 0.66)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours nemonoxacin Favours levofloxacin
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Analysis 2.2. Comparison 2 Nemonoxacin versus levofloxacin, Outcome 2 Bacteriological cure.

Review: Antibiotics for community-acquired pneumonia in adult outpatients

Comparison: 2 Nemonoxacin versus levofloxacin

Outcome: 2 Bacteriological cure

Study or subgroup Nemonoxacin 750mg Levofloxacin 500mg Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

van Rensburg 2010a 37/41 46/50 100.0 % 0.80 [ 0.19, 3.44 ]

Total (95% CI) 41 50 100.0 % 0.80 [ 0.19, 3.44 ]
Total events: 37 (Nemonoxacin 750mg), 46 (Levofloxacin 500mg)

Heterogeneity: not applicable

Test for overall effect: Z = 0.29 (P = 0.77)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours nemonoxacin 750mg Favours evofloxacin 500mg

Analysis 2.3. Comparison 2 Nemonoxacin versus levofloxacin, Outcome 3 Adverse events.

Review: Antibiotics for community-acquired pneumonia in adult outpatients

Comparison: 2 Nemonoxacin versus levofloxacin

Outcome: 3 Adverse events

Study or subgroup
Nemonoxacin

750 mg Levofloxacin 500 mg Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

van Rensburg 2010a 48/86 44/90 100.0 % 1.32 [ 0.73, 2.39 ]

Total (95% CI) 86 90 100.0 % 1.32 [ 0.73, 2.39 ]
Total events: 48 (Nemonoxacin 750 mg), 44 (Levofloxacin 500 mg)

Heterogeneity: not applicable

Test for overall effect: Z = 0.92 (P = 0.36)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours nemonoxacin 750 mg Favours levofloxacin 500 mg
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Analysis 3.1. Comparison 3 Nemonoxacin versus levofloxacin, Outcome 1 Test-of-clinical-cure.

Review: Antibiotics for community-acquired pneumonia in adult outpatients

Comparison: 3 Nemonoxacin versus levofloxacin

Outcome: 1 Test-of-clinical-cure

Study or subgroup Nemonoxacin Levofloxacin] Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

van Rensburg 2010b 67/89 72/90 100.0 % 0.76 [ 0.38, 1.54 ]

Total (95% CI) 89 90 100.0 % 0.76 [ 0.38, 1.54 ]
Total events: 67 (Nemonoxacin), 72 (Levofloxacin])

Heterogeneity: not applicable

Test for overall effect: Z = 0.76 (P = 0.45)

Test for subgroup differences: Not applicable

0.1 0.2 0.5 1 2 5 10

Favours nemonoxacin Favours levofloxacin

Analysis 3.2. Comparison 3 Nemonoxacin versus levofloxacin, Outcome 2 Bacteriological cure.

Review: Antibiotics for community-acquired pneumonia in adult outpatients

Comparison: 3 Nemonoxacin versus levofloxacin

Outcome: 2 Bacteriological cure

Study or subgroup Nemonoxacin Levofloxacin] Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

van Rensburg 2010b 39/46 46/50 100.0 % 0.48 [ 0.13, 1.78 ]

Total (95% CI) 46 50 100.0 % 0.48 [ 0.13, 1.78 ]
Total events: 39 (Nemonoxacin), 46 (Levofloxacin])

Heterogeneity: not applicable

Test for overall effect: Z = 1.09 (P = 0.27)

Test for subgroup differences: Not applicable
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Analysis 3.3. Comparison 3 Nemonoxacin versus levofloxacin, Outcome 3 Adverse events.

Review: Antibiotics for community-acquired pneumonia in adult outpatients

Comparison: 3 Nemonoxacin versus levofloxacin

Outcome: 3 Adverse events

Study or subgroup Nemonoxacin Levofloxacin] Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

van Rensburg 2010b 40/89 44/90 100.0 % 0.85 [ 0.47, 1.54 ]

Total (95% CI) 89 90 100.0 % 0.85 [ 0.47, 1.54 ]
Total events: 40 (Nemonoxacin), 44 (Levofloxacin])

Heterogeneity: not applicable

Test for overall effect: Z = 0.53 (P = 0.60)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours nemonoxacin 500 mg Favours levofloxacin 500 mg

Analysis 4.1. Comparison 4 Clarithromycin versus amoxicillin, Outcome 1 Test-of-clinical-cure.

Review: Antibiotics for community-acquired pneumonia in adult outpatients

Comparison: 4 Clarithromycin versus amoxicillin

Outcome: 1 Test-of-clinical-cure

Study or subgroup Clarithromycin Amoxicilln Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Vacarezza 2010 0/18 0/24 Not estimable

Total (95% CI) 18 24 Not estimable
Total events: 0 (Clarithromycin), 0 (Amoxicilln)

Heterogeneity: not applicable

Test for overall effect: not applicable

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100
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Analysis 5.1. Comparison 5 Clarithromycin versus azithromycin versus levofloxacin versus amoxicillin,

Outcome 1 Test-of-clinical-cure.

Test-of-clinical-cure

Study Antibiotics Events Total

Udupa 2011 Clarithromycin 8

Udupa 2011 Azithromycin 7

Udupa 2011 Levofloxacin 7

Udupa 2011 High-dose amoxicillin 9

Analysis 5.2. Comparison 5 Clarithromycin versus azithromycin versus levofloxacin versus amoxicillin,

Outcome 2 Adverse events.

Adverse events

Study Antibiotic Events Total

Udupa 2011 Clarithromycin 4 8

Udupa 2011 Azithromycin 5 7

Udupa 2011 Levofloxacin 5 7

Udupa 2011 Amoxicillin 7 9
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Analysis 6.1. Comparison 6 Cethromycin versus clarithromycin, Outcome 1 Test-of-clinical-cure.

Review: Antibiotics for community-acquired pneumonia in adult outpatients

Comparison: 6 Cethromycin versus clarithromycin

Outcome: 1 Test-of-clinical-cure

Study or subgroup Cethromycin Clarithromycin Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

English 2012 430/518 430/507 100.0 % 0.88 [ 0.63, 1.22 ]

Total (95% CI) 518 507 100.0 % 0.87 [ 0.63, 1.22 ]
Total events: 430 (Cethromycin), 430 (Clarithromycin)

Heterogeneity: not applicable

Test for overall effect: Z = 0.78 (P = 0.43)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours cethromycin Favours clarithromycin

Analysis 6.2. Comparison 6 Cethromycin versus clarithromycin, Outcome 2 Bacteriological cure.

Review: Antibiotics for community-acquired pneumonia in adult outpatients

Comparison: 6 Cethromycin versus clarithromycin

Outcome: 2 Bacteriological cure

Study or subgroup Cethromycin 300 mg
Clarithromycin

250 mg Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

English 2012 151/179 158/184 100.0 % 0.89 [ 0.50, 1.58 ]

Total (95% CI) 179 184 100.0 % 0.89 [ 0.50, 1.58 ]
Total events: 151 (Cethromycin 300 mg), 158 (Clarithromycin 250 mg)

Heterogeneity: not applicable

Test for overall effect: Z = 0.40 (P = 0.69)

Test for subgroup differences: Not applicable
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Favours cethromycin 300 mg Favours clarithromycin 250 mg
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Analysis 6.3. Comparison 6 Cethromycin versus clarithromycin, Outcome 3 Adverse events.

Review: Antibiotics for community-acquired pneumonia in adult outpatients

Comparison: 6 Cethromycin versus clarithromycin

Outcome: 3 Adverse events

Study or subgroup Cethromycin 300 mg
Clarithromycin

250 mg Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

English 2012 263/548 194/548 100.0 % 1.68 [ 1.32, 2.15 ]

Total (95% CI) 548 548 100.0 % 1.68 [ 1.32, 2.15 ]
Total events: 263 (Cethromycin 300 mg), 194 (Clarithromycin 250 mg)

Heterogeneity: not applicable

Test for overall effect: Z = 4.21 (P = 0.000025)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours cethromycin 300 mg Favours clarithromycin 250 mg

Analysis 7.1. Comparison 7 Clarithromycin versus erythromycin, Outcome 1 Test-of-clinical-cure.

Review: Antibiotics for community-acquired pneumonia in adult outpatients

Comparison: 7 Clarithromycin versus erythromycin

Outcome: 1 Test-of-clinical-cure

Study or subgroup Clarithromycin Erythromycin Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Anderson 1991 63/64 39/43 21.2 % 6.46 [ 0.70, 59.94 ]

Chien 1993 89/92 78/81 78.8 % 1.14 [ 0.22, 5.82 ]

Total (95% CI) 156 124 100.0 % 2.27 [ 0.66, 7.80 ]
Total events: 152 (Clarithromycin), 117 (Erythromycin)

Heterogeneity: Chi2 = 1.53, df = 1 (P = 0.22); I2 =35%

Test for overall effect: Z = 1.30 (P = 0.19)

Test for subgroup differences: Not applicable
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Analysis 7.2. Comparison 7 Clarithromycin versus erythromycin, Outcome 2 Bacteriological cure.

Review: Antibiotics for community-acquired pneumonia in adult outpatients

Comparison: 7 Clarithromycin versus erythromycin

Outcome: 2 Bacteriological cure

Study or subgroup Clarithromycin Erythromycin Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Anderson 1991 8/9 5/5 27.5 % 0.52 [ 0.02, 15.06 ]

Chien 1993 23/26 17/17 72.5 % 0.19 [ 0.01, 3.96 ]

Total (95% CI) 35 22 100.0 % 0.28 [ 0.03, 2.57 ]
Total events: 31 (Clarithromycin), 22 (Erythromycin)

Heterogeneity: Chi2 = 0.19, df = 1 (P = 0.67); I2 =0.0%

Test for overall effect: Z = 1.12 (P = 0.26)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours clarithromycin Favours erythromycin

Analysis 7.3. Comparison 7 Clarithromycin versus erythromycin, Outcome 3 Radiological cure.

Review: Antibiotics for community-acquired pneumonia in adult outpatients

Comparison: 7 Clarithromycin versus erythromycin

Outcome: 3 Radiological cure

Study or subgroup Clarithromycin Erythromycin Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Anderson 1991 55/61 38/42 55.1 % 0.96 [ 0.25, 3.65 ]

Chien 1993 88/92 78/81 44.9 % 0.85 [ 0.18, 3.90 ]

Total (95% CI) 153 123 100.0 % 0.91 [ 0.33, 2.49 ]
Total events: 143 (Clarithromycin), 116 (Erythromycin)

Heterogeneity: Chi2 = 0.02, df = 1 (P = 0.90); I2 =0.0%

Test for overall effect: Z = 0.18 (P = 0.86)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours clarithromycin Favours erythromycin
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Analysis 7.4. Comparison 7 Clarithromycin versus erythromycin, Outcome 4 Adverse events.

Review: Antibiotics for community-acquired pneumonia in adult outpatients

Comparison: 7 Clarithromycin versus erythromycin

Outcome: 4 Adverse events

Study or subgroup Clarithromycin Erythromycin Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Anderson 1991 15/96 37/112 33.9 % 0.38 [ 0.19, 0.74 ]

Chien 1993 34/133 76/135 66.1 % 0.27 [ 0.16, 0.45 ]

Total (95% CI) 229 247 100.0 % 0.30 [ 0.20, 0.46 ]
Total events: 49 (Clarithromycin), 113 (Erythromycin)

Heterogeneity: Chi2 = 0.62, df = 1 (P = 0.43); I2 =0.0%

Test for overall effect: Z = 5.68 (P < 0.00001)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours clarithromycin Favours erythromycin

Analysis 8.1. Comparison 8 Azithromycin microspheres versus levofloxacin, Outcome 1 Test-of-clinical-

cure.

Review: Antibiotics for community-acquired pneumonia in adult outpatients

Comparison: 8 Azithromycin microspheres versus levofloxacin

Outcome: 1 Test-of-clinical-cure

Study or subgroup
Azithromycin
microspheres Levofloxacin Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

D’Ignazio 2005 156/174 177/189 100.0 % 0.59 [ 0.27, 1.26 ]

Total (95% CI) 174 189 100.0 % 0.59 [ 0.27, 1.26 ]
Total events: 156 (Azithromycin microspheres), 177 (Levofloxacin)

Heterogeneity: not applicable

Test for overall effect: Z = 1.37 (P = 0.17)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours azithromycin microspheres Favours levofloxacin
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Analysis 8.2. Comparison 8 Azithromycin microspheres versus levofloxacin, Outcome 2 Bacteriological

cure.

Review: Antibiotics for community-acquired pneumonia in adult outpatients

Comparison: 8 Azithromycin microspheres versus levofloxacin

Outcome: 2 Bacteriological cure

Study or subgroup
Azithromycin
microspheres Levofloxacin Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

D’Ignazio 2005 97/107 120/130 100.0 % 0.81 [ 0.32, 2.02 ]

Total (95% CI) 107 130 100.0 % 0.81 [ 0.32, 2.02 ]
Total events: 97 (Azithromycin microspheres), 120 (Levofloxacin)

Heterogeneity: not applicable

Test for overall effect: Z = 0.46 (P = 0.65)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours azithromycin microspheres Favours levofloxacin

Analysis 8.3. Comparison 8 Azithromycin microspheres versus levofloxacin, Outcome 3 Adverse events.

Review: Antibiotics for community-acquired pneumonia in adult outpatients

Comparison: 8 Azithromycin microspheres versus levofloxacin

Outcome: 3 Adverse events

Study or subgroup
Azithromycin
microspheres Levofloxacin Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

D’Ignazio 2005 42/211 26/212 100.0 % 1.78 [ 1.04, 3.03 ]

Total (95% CI) 211 212 100.0 % 1.78 [ 1.04, 3.03 ]
Total events: 42 (Azithromycin microspheres), 26 (Levofloxacin)

Heterogeneity: not applicable

Test for overall effect: Z = 2.12 (P = 0.034)

Test for subgroup differences: Not applicable
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Favours azithromycin microspheres Favours levofloxacin
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Analysis 9.1. Comparison 9 Azithromycin microspheres versus clarithromycin, Outcome 1 Test-of-clinical-

cure.

Review: Antibiotics for community-acquired pneumonia in adult outpatients

Comparison: 9 Azithromycin microspheres versus clarithromycin

Outcome: 1 Test-of-clinical-cure

Study or subgroup
Azithromycin
microspheres Clarithromycin Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Drehobl 2005 187/202 198/209 100.0 % 0.69 [ 0.31, 1.55 ]

Total (95% CI) 202 209 100.0 % 0.69 [ 0.31, 1.55 ]
Total events: 187 (Azithromycin microspheres), 198 (Clarithromycin)

Heterogeneity: not applicable

Test for overall effect: Z = 0.90 (P = 0.37)

Test for subgroup differences: Not applicable
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Favours azithromycin microspheres Favours clarithromycin

Analysis 9.2. Comparison 9 Azithromycin microspheres versus clarithromycin, Outcome 2 Bacteriological

cure.

Review: Antibiotics for community-acquired pneumonia in adult outpatients

Comparison: 9 Azithromycin microspheres versus clarithromycin

Outcome: 2 Bacteriological cure

Study or subgroup
Azithromycin
microspheres Clarithromycin Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Drehobl 2005 123/134 153/169 100.0 % 1.17 [ 0.52, 2.61 ]

Total (95% CI) 134 169 100.0 % 1.17 [ 0.52, 2.61 ]
Total events: 123 (Azithromycin microspheres), 153 (Clarithromycin)

Heterogeneity: not applicable

Test for overall effect: Z = 0.38 (P = 0.70)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100
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Analysis 9.3. Comparison 9 Azithromycin microspheres versus clarithromycin, Outcome 3 Adverse events.

Review: Antibiotics for community-acquired pneumonia in adult outpatients

Comparison: 9 Azithromycin microspheres versus clarithromycin

Outcome: 3 Adverse events

Study or subgroup
Azithromycin
microspheres Clarithromycin Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Drehobl 2005 65/247 62/252 100.0 % 1.09 [ 0.73, 1.64 ]

Total (95% CI) 247 252 100.0 % 1.09 [ 0.73, 1.64 ]
Total events: 65 (Azithromycin microspheres), 62 (Clarithromycin)

Heterogeneity: not applicable

Test for overall effect: Z = 0.44 (P = 0.66)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours azithromycin microspheres Favours clarithromycin

Analysis 10.1. Comparison 10 Telithromycin versus clarithromycin, Outcome 1 Test-of-clinical-cure.

Review: Antibiotics for community-acquired pneumonia in adult outpatients

Comparison: 10 Telithromycin versus clarithromycin

Outcome: 1 Test-of-clinical-cure

Study or subgroup Telithromycin Clarithromycin Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Mathers Dunbar 2004 143/162 138/156 100.0 % 0.98 [ 0.49, 1.95 ]

Total (95% CI) 162 156 100.0 % 0.98 [ 0.49, 1.95 ]
Total events: 143 (Telithromycin), 138 (Clarithromycin)

Heterogeneity: not applicable

Test for overall effect: Z = 0.05 (P = 0.96)

Test for subgroup differences: Not applicable
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Analysis 10.2. Comparison 10 Telithromycin versus clarithromycin, Outcome 2 Bacteriological cure.

Review: Antibiotics for community-acquired pneumonia in adult outpatients

Comparison: 10 Telithromycin versus clarithromycin

Outcome: 2 Bacteriological cure

Study or subgroup Telithromycin Clarithromycin Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Mathers Dunbar 2004 28/32 29/30 100.0 % 0.24 [ 0.03, 2.29 ]

Total (95% CI) 32 30 100.0 % 0.24 [ 0.03, 2.29 ]
Total events: 28 (Telithromycin), 29 (Clarithromycin)

Heterogeneity: not applicable

Test for overall effect: Z = 1.24 (P = 0.22)

Test for subgroup differences: Not applicable
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Favours telithromycin Favours clarithromycin

Analysis 10.3. Comparison 10 Telithromycin versus clarithromycin, Outcome 3 Adverse events.

Review: Antibiotics for community-acquired pneumonia in adult outpatients

Comparison: 10 Telithromycin versus clarithromycin

Outcome: 3 Adverse events

Study or subgroup Telithromycin Clarithromycin Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Mathers Dunbar 2004 85/221 62/222 100.0 % 1.61 [ 1.08, 2.40 ]

Total (95% CI) 221 222 100.0 % 1.61 [ 1.08, 2.40 ]
Total events: 85 (Telithromycin), 62 (Clarithromycin)

Heterogeneity: not applicable

Test for overall effect: Z = 2.35 (P = 0.019)

Test for subgroup differences: Not applicable
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Analysis 11.1. Comparison 11 Telithromycin versus levofloxacin, Outcome 1 Test-of-clinical-cure.

Review: Antibiotics for community-acquired pneumonia in adult outpatients

Comparison: 11 Telithromycin versus levofloxacin

Outcome: 1 Test-of-clinical-cure

Study or subgroup Telithromycin Levofloxacin Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Kohno 2003 66/69 52/54 100.0 % 0.85 [ 0.14, 5.25 ]

Total (95% CI) 69 54 100.0 % 0.85 [ 0.14, 5.25 ]
Total events: 66 (Telithromycin), 52 (Levofloxacin)

Heterogeneity: not applicable

Test for overall effect: Z = 0.18 (P = 0.86)

Test for subgroup differences: Not applicable
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Favours telithromycin Favours levofloxacin

Analysis 11.2. Comparison 11 Telithromycin versus levofloxacin, Outcome 2 Bacteriological cure.

Review: Antibiotics for community-acquired pneumonia in adult outpatients

Comparison: 11 Telithromycin versus levofloxacin

Outcome: 2 Bacteriological cure

Study or subgroup Telithromycin Levofloxacin Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Kohno 2003 34/46 40/40 100.0 % 0.03 [ 0.00, 0.60 ]

Total (95% CI) 46 40 100.0 % 0.03 [ 0.00, 0.60 ]
Total events: 34 (Telithromycin), 40 (Levofloxacin)

Heterogeneity: not applicable

Test for overall effect: Z = 2.31 (P = 0.021)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours telithromycin Favours levofloxacin

60Antibiotics for community-acquired pneumonia in adult outpatients (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 11.3. Comparison 11 Telithromycin versus levofloxacin, Outcome 3 Clinical efficacy against H.

influenzae.

Review: Antibiotics for community-acquired pneumonia in adult outpatients

Comparison: 11 Telithromycin versus levofloxacin

Outcome: 3 Clinical efficacy against H. influenzae

Study or subgroup Telithromycin Levofloxacin Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Kohno 2003 30/31 13/15 100.0 % 4.62 [ 0.38, 55.51 ]

Total (95% CI) 31 15 100.0 % 4.62 [ 0.38, 55.51 ]
Total events: 30 (Telithromycin), 13 (Levofloxacin)

Heterogeneity: not applicable

Test for overall effect: Z = 1.21 (P = 0.23)

Test for subgroup differences: Not applicable
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Analysis 11.4. Comparison 11 Telithromycin versus levofloxacin, Outcome 4 Adverse events.

Review: Antibiotics for community-acquired pneumonia in adult outpatients

Comparison: 11 Telithromycin versus levofloxacin

Outcome: 4 Adverse events

Study or subgroup Telithromycin Levofloxacin Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Kohno 2003 42/125 39/115 100.0 % 0.99 [ 0.58, 1.68 ]

Total (95% CI) 125 115 100.0 % 0.99 [ 0.58, 1.68 ]
Total events: 42 (Telithromycin), 39 (Levofloxacin)

Heterogeneity: not applicable

Test for overall effect: Z = 0.05 (P = 0.96)

Test for subgroup differences: Not applicable
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A P P E N D I C E S

Appendix 1. Details of previous search

We searched the Cochrane Central Register of Controlled Trials (CENTRAL) (The Cochrane Library, 2009, issue 1), which contains
the Cochrane Acute Respiratory Infections Group’s Specialised Register; MEDLINE (January 1966 to February week 2, 2009) and
EMBASE (January 1974 to February 2009).
MEDLINE and CENTRAL were searched using the search strategy shown below. We combined the MEDLINE search string with
the Cochrane Highly Sensitive Search Strategy for identifying randomized trials in MEDLINE: sensitivity-maximising version (2008
revision) (Lefebvre 2011). The search string was adapted for EMBASE, as shown in Appendix 2.
MEDLINE (Ovid)
1 exp Anti-Bacterial Agents/
2 antibiotic$.mp.
3 or/1-2
4 exp Pneumonia/
5 exp Community-Acquired Infections/
6 and/4-5 (3356)
7 community acquired pneumonia.mp.
8 or/6-7
9 3 and 8
EMBASE (Elsevier)
#1. ’antibiotic agent’/exp AND [embase]/lim
#2. antibiotic*:ti,ab AND [embase]/lim
#3. #1 OR #2
#4. ’pneumonia’/exp AND [embase]/lim
#5. ’communicable disease’/exp AND [embase]/lim
#7. ’community acquired pneumonia’/exp AND [embase]/lim
#8. #4 AND #5
#9. ’community acquired pneumonia’:ti,ab AND [embase]/lim
#10. #7 OR #8 OR #9
#11. #3 AND #10
#12. ’randomized controlled trial’/exp OR ’double blind procedure’/exp OR ’single blind procedure’/exp OR
’crossover procedure’/exp AND [embase]/lim
#13. random*:ti,ab OR factorial*:ti,ab OR crossover*:ti,ab OR ’cross over’:ti,ab OR assign*:ti,ab OR allocat*:ti,ab OR volunteer*:
ti,ab OR ’single blind’:ti,ab OR ’single blinding’:ti,ab OR ’single blinded’:ti,ab OR ’double blind’:ti,ab OR ’double blinded’:ti,ab OR
’double blinding’:ti,ab AND [embase]/lim
#14. #12 OR #13
#15. #11 AND #14

Appendix 2. Embase.com search strategy

#32 #23 AND #31
#31 #26 NOT #30
#30 #27 NOT #29
#29 #27 AND #28
#28 ’human’/de
#27 ’animal’/de OR ’nonhuman’/de OR ’animal experiment’/de
#26 #24 OR #25
#25 random*:ab,ti OR placebo*:ab,ti OR trial:ti OR allocat*:ab,ti OR crossover*:ab,ti OR ’cross over’:ab,ti OR (doubl* NEXT/1
blind*):ab,ti
#24 ’randomized controlled trial’/exp OR ’single blind procedure’/exp OR ’double blind procedure’/exp OR ’crossover procedure’/exp
#23 #14 AND #229264
#22 #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21
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#21 macrolide*:ab,ti OR makrolide*:ab,ti OR quinolone*:ab,ti OR tetracycline*:ab,ti OR aciclovir:ab,ti OR amikacin:ab,ti OR amox-
icillin:ab,ti OR amoxycillin:ab,ti OR ampicillin:ab,ti OR
azithromycin:ab,ti OR cefepim:ab,ti OR cefotaxim*:ab,ti OR ceftarolin:ab,ti OR ceftazidim*:ab,ti OR ceftibuten:ab,ti OR ceftriaxon*:
ab,ti OR cefuroxim*:ab,ti OR cethromycin:ab,ti OR
ciprofloxacin:ab,ti OR clarithromycin:ab,ti OR ’clavulanic acid’:ab,ti OR clindamycin:ab,ti OR doxycyclin*:ab,ti OR ertapenem:ab,ti
OR erythromycin:ab,ti OR fluoroquinolon*:ab,ti OR fluorchinolon*:ab,ti OR gemifloxacin:ab,ti OR gentamicin:ab,ti OR imipenem:
ab,ti OR levofloxacin:ab,ti OR linezolide:ab,ti OR meropenem:ab,ti OR moxifloxacin:ab,ti OR penicillin*:ab,ti OR piperacillin:ab,ti
OR roxithromycin:ab,ti OR sultamicillin:ab,ti OR tazobactam:ab,ti OR tobramycin:ab,ti OR ’beta-lactam’:ab,ti OR ’beta-lactams’:
ab,ti OR ’co-amoxiclav’:ab,ti OR ’co-trimoxacol’:ab,ti
#20 ’tetracycline derivative’/exp
#19 ’quinolone derivative’/de
#18 ’beta lactam’/de
#17 ’macrolide’/exp
#16 antibiotic*:ab,ti
#15 ’antibiotic agent’/exp
#14 #1 OR #2 OR #13
#13 #5 AND #12
#12 #6 OR #7 OR #8 OR #9 OR #10 OR #11
#11 (ambulat* NEAR/2 (care OR patient*)):ab,ti
#10 ’ambulatory care’/exp
#9 outpatient*:ab,ti OR ’out-patient’:ab,ti OR ’out-patients’:ab,ti
#8 ’outpatient’/de
#7 ’community acquired’:ab,ti
#6 ’communicable disease’/de
#5 #3 OR #4
#4 pneumon*:ab,ti
#3 ’pneumonia’/exp
#2 ’community acquired pneumonia’:ab,ti OR cap:ab,ti
#1 ’community acquired pneumonia’/de

Appendix 3. CINAHL (EBSCO) search strategy

S34 S23 and S33
S33 S24 or S25 or S26 or S27 or S28 or S29 or S30 or S31 or S32
S32 (MH “Random Assignment”)
S31 (MH “Quantitative Studies”)
S30 TI placebo* OR AB placebo*
S29 (MH “Placebos”)
S28 TI random* OR AB random*
S27 TI ( (singl* or doubl* or tripl* or trebl*) W1 (blind* or mask*)) OR AB ((singl* or doubl* or tripl* or trebl*) W1 (blind* or
mask*))
S26 TI clinical* trial* OR AB clinical* trial*
S25 PT clinical trial
S24 (MH “Clinical Trials+”)
S23 S14 and S22
S22 S15 or S16 or S17 or S18 or S19 or S20 or S21
S21 TI (beta-lactam* or macrolide* or makrolide* or quinolone* or tetracycline* or aciclovir or amikacin or amoxicillin or amoxycillin
or ampicillin or azithromycin or cefepim or cefotaxim* or ceftarolin or
ceftazidim* or ceftibuten or ceftriaxon* or cefuroxim* or cethromycin or ciprofloxacin or clarithromycin or clavulanic acid or clindamycin
or co-amoxiclav or co-trimoxacol or doxycyclin* or ertapenem or erythromycin or fluoroquinolon* or fluorchinolon* or gemifloxacin
or gentamicin or imipenem or levofloxacin or linezolide or meropenem or moxifloxacin or penicillin* or piperacillin or roxithromycin
or sultamicillin or tazobactam or telithromycin or tetracyclin* or ticarcillin or tobramycin) OR AB (beta-lactam* or macrolide* or
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makrolide* or quinolone* or tetracycline* or aciclovir or amikacin or amoxicillin or amoxycillin or ampicillin or azithromycin or cefepim
or cefotaxim* or ceftarolin or ceftazidim* or ceftibuten or ceftriaxon* or cefuroxim* or cethromycin or ciprofloxacin or clarithromycin
or clavulanic acid or clindamycin or co-amoxiclav or co-trimoxacol or doxycyclin* or ertapenem or erythromycin or fluoroquinolon* or
fluorchinolon* or gemifloxacin or gentamicin or imipenem or levofloxacin or linezolide or meropenem or moxifloxacin or penicillin*
or piperacillin or roxithromycin or sultamicillin or tazobactam or telithromycin or tetracyclin* or ticarcillin or tobramycin)
S20 (MH “Antibiotics, Lactam+”)
S19 (MH “Tetracyclines+”) S
S18 (MH “Antiinfective Agents, Quinolone+”)
S17 (MH “Antibiotics, Macrolide+”)
S16 TI antibiotic* OR AB antibiotic*
S15 (MH “Antibiotics+”)
S14 S11 or S12 or S13
S13 TI (community acquired pneumon* or cap) OR AB (community acquired pneumon* or cap)
S12 (MH “Community-Acquired Pneumonia”)
S11 S3 and S10
S10 S4 or S5 or S6 or S7 or S8 or S9 S
S9 TI (ambulat* N1 (care or patient*)) OR AB (ambulat* N1 (care or patient*))
S8 (MH “Ambulatory Care”)
S7 TI (outpatient* or out patient*) OR AB (outpatient* or out patient*)
S6 (MH “Outpatients”)
S5 TI community acquired OR AB community acquired
S4 (MH “Community-Acquired Infections+”)
S3 S1 or S2
S2 TI pneumon* OR AB pneumon*
S1 (MH “Pneumonia+”)

Appendix 4. Web of Science (Thomson Reuters) search strategy

# 9 204 #7 AND #6
Refined by: Publication Years=( 2011 OR 2009 OR 2010 OR 2012 )
Databases=SCI-EXPANDED, CPCI-S, CCR-EXPANDED, IC Timespan=1985-2012

Lemmatization=On

# 8 755 #7 AND #6
Databases=SCI-EXPANDED, CPCI-S, CCR-EXPANDED, IC Timespan=1985-2012

Lemmatization=On

# 7 1,077,429 Title=(trial) OR Topic=(random* or placebo* or ((singl* or doubl*) NEAR/1 blind*))
Databases=SCI-EXPANDED, CPCI-S, CCR-EXPANDED, IC Timespan=1985-2012

Lemmatization=On

# 6 4,075 #5 AND #4
Databases=SCI-EXPANDED, CPCI-S, CCR-EXPANDED, IC Timespan=1985-2012

Lemmatization=On
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(Continued)

# 5 266,150 Topic=(antibiotic* or beta-lactam* or macrolide* or makrolide* or quinolone* or tetracycline* or aciclovir or
amikacin or amoxicillin or amoxycillin or ampicillin or azithromycin or cefepim or cefotaxim* or ceftarolin
or ceftazidim* or ceftibuten or ceftriaxon* or cefuroxim* or cethromycin or ciprofloxacin or clarithromycin or
clavulanic acid or clindamycin or co-amoxiclav or co-trimoxacol or doxycyclin* or ertapenem or erythromycin
or fluoroquinolon* or fluorchinolon* or gemifloxacin or gentamicin or imipenem or levofloxacin or linezolide
or meropenem or moxifloxacin or penicillin* or piperacillin or roxithromycin or sultamicillin or tazobactam or
telithromycin or tetracyclin* or ticarcillin or tobramycin)
Databases=SCI-EXPANDED, CPCI-S, CCR-EXPANDED, IC Timespan=1985-2012

Lemmatization=On

# 4 9,196 #3 OR #2 OR #1
Databases=SCI-EXPANDED, CPCI-S, CCR-EXPANDED, IC Timespan=1985-2012

Lemmatization=On

# 3 44 Topic=((ambulat* NEAR/2 (care or patient* or setting)) NEAR/3 pneumon*)
Databases=SCI-EXPANDED, CPCI-S, CCR-EXPANDED, IC Timespan=1985-2012

Lemmatization=On

# 2 194 Topic=((outpatient* or “out patient” or “out patients”) NEAR/3 pneumon*)
Databases=SCI-EXPANDED, CPCI-S, CCR-EXPANDED, IC Timespan=1985-2012

Lemmatization=On

# 1 9,089 Topic=(community acquired*) AND Topic=(pneumonia)
Databases=SCI-EXPANDED, CPCI-S, CCR-EXPANDED, IC Timespan=1985-2012

Lemmatization=On

Appendix 5. LILACS (BIREME) search strategy

Search > (“community-acquired pneumonia” OR ((MH:pneumonia OR pneumon$ OR Neumonía OR MH:C08.381.677$ OR MH:
C08.730.610$) AND (MH:“Community-Acquired Infections” OR “Community-Acquired Infections” OR
“Infecciones Comunitarias Adquiridas” OR “Infecções Comunitárias Adquiridas” OR MH:Outpatients OR outpatient$ OR “out
patient” OR “out patients” OR “Pacientes Ambulatorios” OR “Pacientes
Ambulatoriais” OR MH:“Ambulatory Care” OR “ambulatory care” OR “Atención Ambulatoria” OR “Assistência Ambulatorial” OR
“Cuidados Ambulatorios” OR “Cuidados de Pacientes Externos” OR “Cuidados
ambulatoriais”))) AND (MH:“Anti-Bacterial Agents” OR antibiot$ OR antibacteria$ OR MH:macrolides OR Macrólidos OR
Macrolídeos OR MH:D02.540.505$ OR MH:“beta-Lactams” OR “beta-Lactamas” OR
MH:D02.065.589.099$ OR MH:D02.886.108$ OR MH:D04.075.080.875.099.221$ OR MH:Quinolones OR Quinolonas OR
Quinolinones OR Ketoquinolines OR Oxoquinolines OR MH:D03.438.810.835$ OR MH:Tetracyclines OR
tetraciclinas OR tetraciclinas OR MH:D02.455.426.559.847.562.900$ OR MH:D04.615.562.900$ OR “beta-lactam” OR “beta-
lactams” OR macrolide$ OR makrolide$ OR quinolone$ OR tetracycline$ OR aciclovir OR

65Antibiotics for community-acquired pneumonia in adult outpatients (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

http://apps.webofknowledge.com/summary.do?product=WOS%26doc=1%26qid=14%26SID=Q1HLLL2I4mmNe7ip71H%26search_mode=GeneralSearch
http://apps.webofknowledge.com/summary.do?product=WOS%26doc=1%26qid=13%26SID=Q1HLLL2I4mmNe7ip71H%26search_mode=CombineSearches
http://apps.webofknowledge.com/summary.do?product=WOS%26doc=1%26qid=12%26SID=Q1HLLL2I4mmNe7ip71H%26search_mode=GeneralSearch
http://apps.webofknowledge.com/summary.do?product=WOS%26doc=1%26qid=9%26SID=Q1HLLL2I4mmNe7ip71H%26search_mode=GeneralSearch
http://apps.webofknowledge.com/summary.do?product=WOS%26doc=1%26qid=8%26SID=Q1HLLL2I4mmNe7ip71H%26search_mode=GeneralSearch


amikacin OR amoxicillin OR amoxycillin OR ampicillin OR azithromycin OR cefepim OR cefotaxim$ OR ceftarolin OR ceftazidim$
OR ceftibuten OR ceftriaxon$ OR cefuroxim$ OR cethromycin OR ciprofloxacin OR
clarithromycin OR “clavulanic acid” OR clindamycin OR “co-amoxiclav” OR “co-trimoxacol” OR doxycyclin$ OR ertapenem OR
erythromycin OR fluoroquinolon$ OR fluorchinolon$ OR gemifloxacin OR gentamicin
OR imipenem OR levofloxacin OR linezolide OR meropenem OR moxifloxacin OR penicillin$ OR piperacillin OR roxithromycin
OR sultamicillin OR tazobactam OR telithromycin OR tetracyclin$ OR ticarcillin OR
tobramycin) > clinical˙trials

W H A T ’ S N E W

Last assessed as up-to-date: 28 March 2014.

Date Event Description

28 March 2014 New citation required but conclusions have not changed Three new review authors joined the original team to
update this review

28 March 2014 New search has been performed Searches updated. We included five new trials (English
2012; Oldach 2013; Udupa 2011; Vacarezza 2010; van
Rensburg 2010a; van Rensburg 2010b) and excluded
43 new trials (Alcacer 1993; Arifin 2013; Bai 2014;
Blasi 2013; Block 2006; Bothra 2012; Brittain-Long
2011; Casapao 2012; Critchley 2010; Daniel 1999a;
Daniel 1999b; Dartois 2013; Esposito 2012; File
2012a; File 2012b; Fogarty 2004; Ghebremedhin 2012;
Kohno 2013; Lagler 2012; Lee 2012; Little 2012; Long
2011; Lopez-Vejar 2013; Matzneller 2013; Montassier
2013; Naderer 2013; Navarta 2010; Nussenblatt 2013;
Polverino 2013; Rank 2011; Seki 2009; Shorr 2013;
Skalsky 2012; Smith 2013; Snyman 2009; Stille 2000;
Sun 2012; Viasusa 2013; Worrall 2010; Wunderink
2011; Yamamoto 2013; Yuan 2012; Zhang 2012).

H I S T O R Y

Protocol first published: Issue 2, 2000

Review first published: Issue 2, 2004

Date Event Description

20 February 2009 New search has been performed Searches conducted.

20 February 2009 New citation required but conclusions have not
changed

Four new studies included.
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(Continued)

26 February 2004 New search has been performed Review first published, Issue 2, 2004.
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receives support from the Department of Medicine, the Ottawa Hospital, and Ottawa Hospital Research Institute, Canada.

External sources

• None, Other.

D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W

In our first review of this topic, published in 2004 (Bjerre 2004), as per protocol we contacted the following antibiotics manufacturers to
identify any additional published or unpublished studies: Abbott, AstraZeneca, Aventis, Boehringer-Ingelheim, Bristol-Myers-Squibb,
GlaxoSmithKline, Hoffmann-LaRoche, Lilly, Merck, Merck Sharp & Dohme, Novartis, Pfizer, Pharmacia, Sanofi and Yamanouchi.
This search yielded no new studies. Starting with this update, we decided to no longer contact pharmaceutical companies to ask about
unpublished studies. This decision was made for two reasons: first, because of the very low yield of this search strategy, compared to
the significant amount of time it requires; and second, because this search strategy provides an unfair advantage to unpublished studies
carried out by industry, as opposed to government or academia, where an equivalent search strategy is not readily available.

In this review and the second update of this review (Bjerre 2009), we excluded studies of antibiotics that have been withdrawn from the
market or are no longer licensed for the treatment of outpatients with CAP, due to severe adverse effects. For example, studies assessing
the following fluoroquinolones were excluded: gatifloxacin, grepafloxacin, sparfloxacin, temafloxacin and trovafloxacin.

Finally, in the second update (Bjerre 2009), and in this 2014 update, we applied the new ’Risk of bias’ tools (tables, summary figures
and graphs) newly made available in RevMan 2014. These tools were not available at the time our protocol and our first review (Bjerre
2004) were written and published.

I N D E X T E R M S

Medical Subject Headings (MeSH)

Anti-Bacterial Agents [adverse effects; ∗therapeutic use]; Community-Acquired Infections [drug therapy]; Outpatients; Pneumonia
[∗drug therapy]; Randomized Controlled Trials as Topic

MeSH check words

Adult; Humans
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