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In a recently published meta-analysis (CMAJ
2008; 179: 1269-77.) we sought fo examine

2 whether respiratory fluoroquinolones were
associated W|th better clinical outcomes in adult patients with pneumonia. We searched PubMed, Current
Contents, Scopus, EMBASE, ClinicalTrials.gov and Cochrane for published trials comparing fluoroquino-
lones (levofloxacin, moxifloxacin and gemifloxacin) with macrolides and/or B-lactams and extracted data
regarding effectiveness and toxicity. A meta-analysis including 23 trials was performed. Mortality was
not different between the compared antibiotics (odds ratio [OR]: 0.85; 95% confidence interval [CI]:
0.65-1.12). Fluoroquinolones were more effective for the treatment of pneumonia than comparator
antibiotics in the intention-to-treat (OR: 1.17; 95% Cl: 1.00-1.36), clinically evaluable (OR: 1.26; 95%
Cl: 1.06-1.50) and microbiologically assessed (OR: 1.67; 95% Cl: 1.28-2.20) populations. Fluoroqui-
nolones were also more effective than B-lactam/macrolide combinations (OR: 1.39; 95% Cl: 1.02-
1.90), for patients with severe pneumonia (OR: 1.84; 95% Cl: 1.02-3.29), for hospitalized patients
(OR: 1.30; 95% Cl: 1.04-1.61) and for patients requiring intravenous therapy (OR: 1.44; 15% Cl:
1.13-1.85). Fluoroquinolones were more effective in open label (OR: 1.35; 95% Cl: 1.08-1.69) but not
in blinded trials (OR: 1.13; 95% Cl: 0.85-1.50). In conclusion, fluoroquinolones were associated with
higher treatment success for severe forms of pneumonia, but a benefit in mortality is not evident. A well-
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designed randomized controlled trial that includes patients with severe pneumonia with or without
bacteremia is needed to further clarify this important clinical question.

Introduction

Community-acquired pneumonia (CAP) is
among the leading reasons for hospitalization, re-
source consumption and the intensive care unit
admission (1-4). The B-lactam/macrolide combi-
nation was used for several years for its treatment
(5). More recently, fluoroquinolones with en-
hanced activity against Streptococcus pneumoniae (S.
pneumoniae) and favorable pharmacokinetic pro-
files were introduced in clinical practice. In the
latest guidelines of the Infectious Diseases Society
of America (IDSA) and the American Thoracic
Society (6), levofloxacin, gemifloxacin and moxi-
floxacin were proposed as the preferred, equally
effective to the B-lactam/macrolide combination
treatment option for patients with pneumonia.

Since the trials that compared fluoroquino-
lones with other antibiotic regimens for the treat-
ment of patients with pneumonia were designed
on the basis of non-inferiority, we used the meth-
odology of meta-analysis to examine whether the
use of fluoroquinolones is associated with more
advantages or disadvantages than treatment with
macrolides and/or B-lactams in terms of effective-
ness and safety.

Methods

A search of PubMed, Current Contents, Scopus,
EMBASE, ClinicalTrials.gov and the Cochrane
Central Register of randomized controlled trials
was performed to identify relevant published trials
for our meta-analysis. Search terms included “flu-
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oroquinolones”, “levofloxacin”, “moxifloxacin”,
“gemifloxacin”, “macrolides”, “B-lactams”, all in
combination with the term “community-acquired
pneumonia”. References from relevant articles,
including review papers were also reviewed.

Two reviewers independently searched the
literature and examined the identified relevant
trials for data on eftectiveness and toxicity. A trial
was eligible for inclusion in the meta-analysis if
it compared a fluoroquinolone with enhanced
activity against S. pneumoniae as proposed in the
IDSA 2007 guidelines (levofloxacin, gemifloxa-
cin and moxifloxacin) with the macrolide/B-lac-
tam combination therapy or monotherapy (e.g.
macrolides, ketolides or B-lactams alone) for the
treatment of patients with pneumonia. Trials that
studied other fluoroquinolones than the pro-
posed ones were excluded. No restriction in lan-
guage was set.

Two reviewers independently extracted the
relevant data. Any disagreement between the re-
viewers was resolved by consensus in meetings
with all authors. When data was missing the cor-
responding authors of the original trials were
contacted. Each trial was subject to a quality re-
view that included details of randomization, gen-
eration of random numbers, double-blinding, in-
formation on withdrawals, and concealment of
allocation. When each criterion was met, one
point was awarded; the maximum score for a
study was 5. A minimum of 3 points was neces-
sary for a high-quality trial, while low-quality tri-
als scored 2 or fewer points (7).

The primary end-point of the meta-analysis
was all-cause mortality in an intention-to-treat
(ITT) analysis during the study period (e.g. dur-
ing the treatment and follow-up period). Patients
receiving at least one dose of the study medica-
tion comprised the ITT population. Treatment
success (cure defined as resolution of all symptoms
and signs of infections, or improvement defined as
resolution of two or more of the baseline symp-
toms or signs of infections), and adverse effects
probably or possibly related to study regimens
were considered as secondary outcome measures.
We performed sensitivity analyses to assess the ro-
bustness of the findings according to 2 different
aspects of the trials methodology: high modified
Jadad score (>2) and double blinding.

Statistical analyses were done using the Re-
view Manager 4.2 software (RevMan version 4.2,
Cochrane Collaboration, 2006). The heterogene-
ity between trials was assessed by using a chi-
squared and I2 test; a p value lower than 0.10 was
defined to note statistical significance in the anal-
ysis of heterogeneity. Publication bias was assessed
by the funnel plot method using Egger’s test (8).

Pooled odds ratios (OR) and 95% confidence in-
tervals (CI) for all primary and secondary out-
comes were calculated using both the Mantel-
Haenszel fixed effects (9) and the
DerSimonian-Laird random effects models (10).
For all analyses, results from the fixed effects mod-
el are presented only when there was no hetero-
geneity between trials; otherwise results from the
random effects model are presented.

Results

Figure 1 shows the process for the selection of the
23 trials (studying 7,885 patients) that were in-
cluded in the meta-analysis (11-33).The two re-
viewers had initial agreement on 943/1,058
(89%) entries regarding trials methodology and
outcomes [k statistic = 0.78 (substantial agree-
ment)]. The main characteristics of the analyzed
trials are shown in the internet appendices of the
Canadian Medical Association Journal, in which
the original article was published [Appendix 2
(available at www.cmaj.ca/cgi/content/
full/179/12/1269/DC2) and Appendix 3 (avail-
able at www.cmaj.ca/cgi/content/
full/179/12/1269/DC2)].

Mortality was not difterent between the two
groups of patients (Figure 2A, OR: 0.85; 95% CI:
0.65—1.12). Data regarding mortality of patients
with severe or bacteremic pneumonia were not
available. Mortality was not different in inpatients
(Figure 2B, OR: 0.92; 95% CI: 0.68—1.24).

Fifteen trials reported data on treatment suc-
cess in the ITT population. Fluoroquinolones
were statistically significantly more effective than
the comparator antibiotics (Figure 3A, OR: 1.17;
95% CI: 1.00-1.36). All trials provided data re-
garding treatment success in clinically evaluable
populations. Overall, treatment success for patients
with pneumonia was significantly higher in the
fluoroquinolone group (Figure 3B; OR: 1.26;
95% CI: 1.06—1.50). Fluoroquinolones were also
more effective than combination therapy (Figure
3C; OR: 1.39; 95% CI: 1.02—1.90). No difference
was found when fluoroquinolones were com-
pared with B-lactam or macrolide monotherapy
(Figure 3D; OR: 1.19; 95% CI: 0.93—1.50). Inter-
estingly, when data from non-industry trials were
pooled, fluoroquinolones were more effective
than comparator antibiotics (Figure 3E, OR: 1.86;
95% CI: 1.26-2.75); the analysis of industry-fund-
ed trials did not show statistically significant dif-
ferences between the compared groups (OR:
1.13;95% CI: 0.93-1.38).

Fluoroquinolones were more eftective than
comparator antibiotics for patients with severe
pneumonia (Figure 4A; OR: 1.84; 95% CI:1.02—
3.29). Data was also available to analyze fluoro-
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Figure 1. Flow diagram of reviewed randomized controlled trials (RCTs)

| 279 RCTs identified from the initial search |

> * 196 RCTs were rejected because fluoroquinolones were not
included in the compared antibiotics
\ 4
83 potentially relevant randomized controlled
trials identified and screened for retrieval
¢ 39 studied a fluoroquinolone that was not among those
proposed in the IDSA/ATS 2007 guidelines for
P community-acquired pneumonia management(6)
* 4 randomized controlled trials compared 2
fluoroquinolone regimens
\ 4
40 randomized controlled trials retrieved for
more detailed evaluation
* 6 randomized controlled trials included data only on
LOS and economic variables
* 6 randomized controlled trials compared different
P dosage schemes of the same fluoroquinolones
¢ 3 randomized controlled trials studied the
pharmacokinetic properties of fluoroquinolones
1 randomized controlled trial was conducted in children
\ 4
24 potentially appropriate randomized
controlled trials to be included in the meta-
analysis
> ° 1 report was part of a randomized controlled
trial already included in the meta-analysis
\ 4

23 randomized controlled trials included in
meta-analysis

Some randomized controlled trials withdrawn from the
analysis of individual outcomes

quinolones versus comparator antibiotics for pa-
tients with mild to moderate (Figure 4B, OR:
1.22;95% CI: 0.98—-1.51) and moderate to severe
(Figure 4C, OR: 1.34; 95% CI: 0.97-1.85) pneu-
monia.

When fluoroquinolones were administered
orally, they were not more effective than compar-
ator antibiotics (Figure 5A, OR: 1.10;95% CI:
0.85—1.41). However, fluoroquinolones were as-
sociated with higher effectiveness when initial in-
travenous treatment for either antibiotic regimen
was employed (Figure 5B, OR: 1.44, 95% CI:
1.13-1.85). In addition, although no benefit was
seen when fluoroquinolones were prescribed to
outpatients (Figure 5C, OR: 1.06;95% CI: 0.75—
1.50), we noticed a statistically significant higher
treatment success in hospitalized patients receiv-
ing fluoroquinolones (Figure 5D, OR: 1.30; 95 %
CI: 1.04-1.61). No difference was found for levo-
floxacin (Figure 6A, OR: 1.28;95% CI: 0.97—
1.67) or moxifloxacin (Figure 6B, OR: 1.22; 95%
CI: 0.95-1.55) versus comparator antibiotics.

Opverall, fluoroquinolones were more eftec-
tive than comparator antibiotics in the microbio-
logically evaluable population (Figure 7A, OR:

1.67;95% CI: 1.28-2.20). For patients with pneu-
monia due to S. pneumoniae no differences were
seen (Figure 7B, OR: 0.72;95% CI: 0.39-1.33).
Finally, there was no difference in eftectiveness
among patients with bacteremic pneumonia (Fig-
ure 7C; OR: 0.84; 95% CI: 0.37—1.89) or bactere-
mic pneumonia due to S. pneumoniae (Figure 7D,
OR: 1.30; 95% CI: 0.43-3.95).

The mean quality score of the included trials
was 2.6 (range 1-5).The quality of 11 trials was
high, while the quality of the remaining 12 was
low. Fluoroquinolones were associated with a sta-
tistically significant better treatment success when
data from low quality trials were pooled (Figure
8B, OR: 1.30;95% CI: 1.01-1.67), but no differ-
ences between the compared regimens were
found in high quality trials (Figure 8A, OR: 1.22;
95% CI; 0.95—1.57). Sensitivity analysis including
only double-blinded trials showed no difference
between antibiotic regimens (Figure 8C, OR:
1.13;95% CI: 0.85—1.50) whereas a statistically
significance difference in favor of fluoroquino-
lones was noticed for open label trials (Figure 8D,
OR:1.35;95% CI: 1.08-1.69).

All trials reported data on drug-related ad-
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verse effects - the majority related to mild to
moderately severe disturbances of the gastrointes-
tinal tract. Fluoroquinolones were associated with
statistically significant fewer adverse eftects (Fig-
ure 9A, OR: 0.86, 95% CI: 0.78-0.96), but with-
drawals due to drug-related adverse effects were
not different (Figure 9B, OR: 0.85;95% CI: 0.69—
1.06). Finally, no difterences were observed be-
tween the compared antibiotic groups regarding
recurrent infections (Figure 9C, OR: 0.98; 95%
CI: 0.59-1.63).

Discussion

In this meta-analysis, the reported mortality was
similar for fluoroquinolones when compared with
B-lactam/macrolide combination or monotherapy
for the treatment of patients with community-ac-
quired pneumonia. However in both ITT and
clinically evaluable populations treatment success
was significantly higher in patients receiving fluo-
roquinolones. In addition, treatment success was
higher in patients with severe pneumonia and
those requiring hospitalization or initial intrave-
nous therapy. The findings are also enhanced by a
significantly higher treatment success in non-in-
dustry funded trials in patients treated with fluo-
roquinolones. Fluoroquinolones were also associ-
ated with fewer adverse eftects.

However, we must acknowledge that these
findings are based mainly on open label and low
quality trials. The sensitivity analysis that included
only high quality or double-blinded trials showed
that fluoroquinolones were not more effective
than comparator antibiotics for the treatment of
pneumonia. Patients with milder forms of pneu-

monia were enrolled in these high quality trials.
Another limitation was the inclusion of trials
studying the fluoroquinolones proposed in the
IDSA 2007 guidelines (6). Finally, data on adjunc-
tive therapies that may improve outcomes in pa-
tients with severe pneumonia (like hydrocorti-
sone, statins, inhibitors of angiotensin converting
enzyme etc) were not collected (34).

In addition, most of the trials did not pro-
vide data on mortality and, when they did mor-
tality was relatively low and data on mortality for
patients with severe and bacteremic pneumonia
were not reported, thus limiting our ability to
draw conclusions about the most severely ill pa-
tients. Two non-randomized reports reached con-
flicting conclusions one favoring levofloxacin and
one favoring the B-lactam/macrolide combina-
tion (35,36).

In conclusion, this meta-analysis suggests that
no differences in mortality between antibiotic
regimens were observed. Fluoroquinolones should
be considered mainly for the treatment of patients
with moderate to severe pneumonia as well as for
patients requiring hospitalization and initial intra-
venous treatment. A well designed randomized
controlled trial that will include mainly patients
with severe community-acquired pneumonia
with or without bacteremia is needed.
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Figure 2. Odds ratios of mortality for the intention-to-treat (ITT) population
Figure 2A: Total mortality

Review: Fluoroquinolones in CAP
Comparison: 02 Mortality
Outcome: 01 Mortality total ITT
Study Fluoroquinolones Control OR (fixed) Weight OR (fixed)
or sub-category n/N n/N 95% Cl % 95% Cl
File et al 1997 1/291 5/293 — 4.53 0.20 (0.02-1.71)
Norrby et al 1998 21/314 22/305 —— 18.99 0.92 (0.50-1.71)
Carbon et al 1999 0/348 2/168 —— 3.07 0.10 (0.00-2.00)
Hoeffken et al 2001 7/453 5/222 —_— 6.02 0.68 (0.21-2.17)
Petitpretz et al 2001 3/200 4/208 —t— 3.52 0.78 (0.17-3.51)
Finch et al 2002 9/301 17/321 — 14.55 0.55 (0.24-1.26)
Frank et al 2002 2/113 4/118 —_— 3.51 0.51 (0.09-2.86)
Geijo-Martinez 2002 1/20 1/29 —_—— 0.7 1.47 (0.09-25.03)
Lode et al 2002 3/169 6/172 —_— 5.33 0.50 (0.12-2.03)
Torres et al 2003 4/274 5/279 —— 4.45 0.81 (0.22-3.06)
Erard et al 2004 1/79 3/37 —_— 3.68 0.15(0.01-1.45)
Fogarty et al 2004 15/132 9/137 — 7.14 1.82 (0.77-4.32)
Katz et al 2004 10/167 7/168 —— 5.98 1.46 (0.54-3.94)
Leophonte et al 2004 4/167 3/153 —— 2.79 1.23 (0.27-5.57)
Zervos et al 2004 5/102 3/110 — 2.50 1.84 (0.43-7.90)
D’Ignazio et al 2005 2/212 1/211 R 0.91 2.00 (0.18-22.22)
Portier et al 2005 6/171 7175 — 6.09 0.87 (0.29-2.65)
Welte et al 2005 6/200 7197 —_— 6.24 0.84 (0.28-2.54)
Total (95% CI) 3,713 3,303 * 100.00 0.85 (0.65-1.12)
Total events: 100 (Fluoroquinolones), 111 (Control)
Test for heterogeneity: Chi? = 14.25, df =17 (p = 0.65), 1>= 0%
Test for overall effect: Z=1.12 (p = 0.26)

0.01 01 1 10 100

Favours quinolones  Favours control

Figure 2B: Mortality in inpatients

Review: Fluoroquinolones in CAP
Comparison: 02 Mortality
Outcome: 02 Mortality inpatients ITT
Study Fluoroquinolones Controls OR (fixed) Weight OR (fixed)
or sub-category n/N niN 95% Cl % 95% Cl
Norrby et al 1998 21/314 22/305 —a— 23.44 0.92 (0.50-1.71)
Petitpretz et al 2001 3/200 4/208 —_— 4.35 0.78 (0.17-3.51)
Finch et al 2002 9/301 17/321 —a— 17.96 0.55 (0.24-1.26)
Frank et al 2002 2/113 4/118 4.33 0.51 (0.09-2.86)
Geijo-Martinez 2002 1/20 1/29 R 0.87 1.47 (0.09-25.03)
Lode et al 2002 3/169 6/172 — 6.57 0.50 (0.12-2.03)
Erard et al 2004 1/79 3/37 —_— 454 0.15(0.01-1.45)
Fogarty et al 2004 15/132 9/137 ——— 8.81 1.82 (0.77-4.32)
Katz et al 2004 10/167 7/168 7.38 1.46 (0.54-3.94)
Leophonte et al 2004 4/167 3/153 —f— 3.44 1.23 (0.27-5.57)
Zervos et al 2004 5/102 3/110 —_— 3.09 1.84 (0.43-7.90)
Portier et al 2005 6/171 7175 — 7.51 0.87 (0.29-2.65)
Welte et al 2005 6/200 7197 — 7.70 0.84 (0.28-2.54)
Total (95% Cl) 2,135 2,130 ¢ 100.00 0.92 (0.68-1.24)
Total events: 86 (Fluoroquinolones), 93 (Controls)
Test for heterogeneity: Chi? = 9.58, df = 12 (p = 0.65), 1> = 0%
Test for overall effect: Z = 0.53 (p = 0.59) ) ) . )

0.01 041 1 10 100

Favours quinolones  Favours control

Vertical line = “no difference” point between the two regimens. Square = odds ratio; Diamond = pooled odds ratio for all randomized

controlled trials. Horizontal lines = 95% Cl.

Abbreviations: CAP = community-acquired pneumonia, ITT = intention-to-treat, OR = odds ratio, Cl = confidence interval.
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Figure 3. Odds ratios of treatment success for the intention-to-treat (ITT) and clinically evaluable (CE) patients
Figure 3A: ITT patients

Review: Fluoroquinolones in CAP
Comparison: 01 Clinical success
Outcome: 02 ITT population
Study Fluoroquinolones Control OR (fixed) Weight OR (fixed)
or sub-category n/N n/N 95% Cl % 95% Cl
Norrby et al 1998 239/314 229/305 —— 18.31 1.06 (0.73-1.53)
Carbon et al 1999 286/348 144/168 — 11.42 0.77 (0.46-1.28)
Fogarty et al 1999 219/235 221/238 —_— 4.93 1.05 (0.52-2.14)
Petitpretz et al 2001 173/200 171/208 ——— 7.47 1.39(0.81-2.38)
Frank et al 2002 95/106 90/105 —t 3.10 1.44 (0.63-3.30)
Torres et al 2003 218/233 229/244 —_— 4.75 0.95 (0.45-1.99)
Fogarty et al 2004 96/132 88/137 —— 7.77 1.48 (0.88-2.49)
Katz et al 2004 93/111 93/116 —— 4.87 1.28 (0.65-2.52)
Leophonte et al 2004 143/167 128/153 —— 6.33 1.16 (0.63-2.14)
Zervos et al 2004 83/93 87/97 —_— 3.02 0.95 (0.38-2.41)
D’Ignazio et al 2005 189/212 180/211 - 6.46 1.42 (0.79-2.52)
Portier et al 2005 142/171 136/175 - 7.52 1.40 (0.82-2.40)
Welte et al 2005 150/200 140/197 —— 11.63 1.22 (0.78-1.90)
Xu et al 2006 18/20 19/20 ¢ 0.63 0.47 (0.04-5.69)
Lin et al 2007 18/26 17/24 _— 1.79 0.93 (0.28-3.11)
Total (95% Cl) 2,568 2,398 L 4 100.00 1.17 (1.00-1.36)
Total events: 2,162 (Fluoroquinolones), 1,972 (Control)
Test for heterogeneity: Chi? = 6.49, df = 14 (p = 0.95), I>= 0%
Test for overall effect: Z=1.96 (p = 0.05) o ) ) o

0102 05 1 2 5 10

Favours control ~ Favours quinolones
Figure 3B: All CE patients
Review: Fluoroquinolones in CAP
Comparison: 01 Clinical success
Outcome: 01 CE population
Study Fluoroquinolones Control OR (fixed) Weight OR (fixed)
or sub-category n/N n/N 95% Cl % 95% Cl
File et al 1997 217/226 208/230 —— 3.72 2.55 (1.15-5.67)
Norrby et al 1998 105/127 113/139 —— 8.47 1.10 (0.59-2.06)
Carbon et al 1999 275/291 141/148 —_— 4.66 0.85(0.34-2.12)
Fogarty et al 1999 184/194 178/188 —— 4.22 1.03 (0.42-2.54)
Kalbermatter 2000 27/28 52/56 —_—t— 0.56 2.08 (0.22-19.51)
Hoeffken et al 2001 336/357 164/174 —— 5.88 0.98 (0.45-2.12)
Petitpretz et al 2001 162/177 166/185 —_— 6.23 1.24 (0.61-2.52)
Finch et al 2002 241/258 239/280 —— 6.84 2.43 (1.34-4.40)
Frank et al 2002 80/85 72/78 —— 2.00 1.33 (0.39-4.56)
Geijo-Martinez 2002 19/20 26/29 —_— 0.48 2.19(0.21-22.74)
Gotfried et al 2002 107/124 113/128 —=— 6.91 0.84 (0.40-1.76)
Lode et al 2002 118/123 124/129 —_— 2.23 0.95 (0.27-3.37)
Torres et al 2003 201/215 217/231 —— 6.17 0.93 (0.43-1.99)
Erard et al 2004 72/79 34/37 — 1.86 0.91 (0.22-3.73)
Fogarty et al 2004 85/95 74/89 = 3.64 1.72 (0.73-4.07)
Katz et al 2004 90/108 90/113 —ta— 6.64 1.28 (0.65-2.53)
Leophonte et al 2004 122/128 109/121 —— 2.38 2.24 (0.81-6.17)
Zervos et al 2004 67/75 75/82 — 3.46 0.78 (0.27-2.27)
D’Ignazio et al 2005 177/189 156/174 e 4.67 1.70 (0.79-3.64)
Portier et al 2005 131/151 120/138 —— 7.52 0.98 (0.50-1.95)
Welte et al 2005 138/161 135/156 — 8.87 0.93 (0.49-1.77)
Xu et al 2006 18/20 19/20 e 0.86 0.47 (0.04-5.69)
Lin et al 2007 18/23 17/22 —_— 1.71 1.06 (0.26-4.32)
Total (95% Cl) 3,254 2,947 L4 100.00 1.26 (1.06-1.50)
Total events: 2,990 (Fluoroquinolones), 2,642 (Control)
Test for heterogeneity: Chi2 = 16.95, df =22 (p=0.77), 1?= 0%
Test for overall effect: Z =2.57 (p=0.01)

0.01 041 1 10 100
Favours control Favours quinolones
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Figure 3C: Fluoroquinolones versus combination therapy

Review: Fluoroquinolones in CAP

Comparison: 01 Clinical success

QOutcome: 04 Combination therapy CE

Study Fluoroquinolones Control OR (fixed) Weight OR (fixed)
or sub-category n/N n/N 95% Gl % 95% Cl
Finch et al 2002 241/258 144/168 —a— 17.35 2.36 (1.23-4.55)
Torres et al 2003 201/215 134/143 —i— 15.82 0.96 (0.41-2.29)
Erard et al 2004 72/79 18/20 —_— 3.84 1.14 (0.22-5.98)
Fogarty et al 2004 85/95 74/89 - 12.14 1.72 (0.73-4.07)
Katz et al 2004 90/108 58/75 -+ 17.22 1.47 (0.70-3.07)
Portier et al 2005 131/151 120/138 —— 25.07 0.98 (0.50-1.95)
Xu et al 2006 18/20 19/20 — 2.87 0.47 (0.04-5.69)
Lin et al 2007 18/23 17/22 —_— 5.70 1.06 (0.26-4.32)
Total (95% Cl) 949 675 L 4 100.00 1.39 (1.02-1.90)
Total events: 856 (Fluoroquinolones), 584 (Control)

Test for heterogeneity: Chi? =5.38, df =7 (p=0.61), 1= 0%

Test for overall effect: Z=2.06 (p = 0.04)

Figure 3D: Fluoroquinolones versus monotherapy

0.01 041 1 10 100

Favours control

Favours quinolones

Review: Fluoroquinolones in CAP

Comparison: 01 Clinical success

QOutcome: 03 Monotherapy CE

Study Fluoroquinolones Monotherapy OR (fixed) Weight OR (fixed)
or sub-category niN n/N 95% Cl % 95% Cl

01 B-lactams

Norrby et al 1998 105/127 113/139 —— 15.07 1.10 (0.59-2.06)
Carbon et al 1999 275/291 141/148 —-— 8.28 0.85 (0.34-2.12)
Kalbermatter 2000 27/28 52/56 —_— 1.00 2.08 (0.22-19.51)
Petitpretz et al 2001 162/177 166/185 —— 11.09 1.24 (0.61-2.52)
Finch et al 2002 241/258 95/112 — 7.04 2.54 (1.24-5.18)
Torres et al 2003 201/215 95/101 —e 6.79 0.91 (0.34-2.43)
Erard et al 2004 72/79 16/17 —_— 1.88 0.64 (0.07-5.60)
Katz et al 2004 90/108 29/31 —_— 6.05 0.34 (0.08-1.58)
Leophonte et al 2004 122/128 109/121 —— 423 2.24 (0.81-6.17)
Subtotal (95% CI) 1,411 910 L 4 61.43 1.24 (0.92-1.67)
Total events: 1,295 (Fluoroquinolones), 816 (Monotherapy)

Test for heterogeneity: Chi? = 9.64, df =8 (p=0.29), 1> =17.0% i

Test for overall effect: Z=1.41 (p=0.16) |

02 Macrolides |

Fogarty et al 1999 184/194 178/188 —— 7.51 1.03 (0.42-2.54)
Hoeffken et al 2001 336/357 164/174 — 10.46 0.98 (0.45-2.12)
Gotfried et al 2002 107/124 113/128 —-e— 12.29 0.84 (0.40-1.76)
D’Ignazio et al 2005 177/189 156/174 — 8.31 1.70 (0.79-3.64)
Subtotal (95% Cl) 864 664 2 4 38.57 1.10 (0.74-1.62)
Total events: 804 (Fluoroquinolones), 611 (Monotherapy)

Test for heterogeneity: Chi? = 1.90, df =3 (p=0.59), 1> = 0%

Test for overall effect: Z = 0.47 (p = 0.64)

Total (95% ClI) 2,275 1,574 * 100.00 1.19 (0.93-1.50)
Total events: 2,099 (Fluoroquinolones), 1,427 (Monotherapy)

Test for heterogeneity: Chi? = 11.87, df =12 (p=0.46), I>= 0%

Test for overall effect: Z=1.40 (p=0.16)

0.01 041 1 10 100

Favours control

Favours quinolones
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Figure 3E: Funding of the study

Review: Fluoroquinolones in CAP

Comparison: 01 Clinical success

Outcome: 24 Funding of the study CE

Study Fluoroquinolones Controls OR (fixed) Weight OR (fixed)
or sub-category niN niN 95% Cl % 95% ClI

01 Industry funded

File et al 1997 217/226 208/230 — 3.72 2.55 (1.15-5.67)
Norrby et al 1998 105/127 113/139 —— 8.47 1.10 (0.59-2.06)
Carbon et al 1999 275/291 141/148 —— 4.66 0.85(0.34-2.12)
Fogarty et al 1999 184/194 178/188 —— 422 1.03 (0.42-2.54)
Hoeffken et al 2001 336/357 164/174 —— 5.88 0.98 (0.45-2.12)
Frank et al 2002 80/85 72/78 —— 2.00 1.33 (0.39-4.56)
Gotfried et al 2002 107/124 113/128 —e— 6.91 0.84 (0.40-1.76)
Lode et al 2002 118/123 124/129 — 2.23 0.95 (0.27-3.37)
Torres et al 2003 201/215 217/231 — 6.17 0.93 (0.43-1.99)
Erard et al 2004 72/79 34/37 —_— 1.86 0.91 (0.22-3.73)
Fogarty et al 2004 85/95 74/89 +— 3.64 1.72 (0.73-4.07)
Katz et al 2004 90/108 90/113 —— 6.64 1.28 (0.65-2.53)
Zervos et al 2004 67/75 75/82 —— 3.46 0.78 (0.27-2.27)
D’Ignazio et al 2005 177/189 156/174 +— 4.67 1.70 (0.79-3.64)
Portier et al 2005 131/151 120/138 —— 7.52 0.98 (0.50-1.95)
Welte et al 2005 138/161 135/156 —_ 8.87 0.93 (0.49-1.77)
Lin et al 2007 18/23 17/22 —_— 1.71 1.06 (0.26-4.32)
Subtotal (95% CI) 2,623 2,256 3 82.64 1.13 (0.93-1.38)
Total events: 2,401 (Fluoroquinolones), 2,031 (Controls)

Test for heterogeneity: Chi? = 8.81, df =16 (p=0.92), I1>= 0%

Test for overall effect: Z=1.24 (p=0.21)

02 Non-industry funded

Kalbermatter 2000 27/28 52/56 — 0.56 2.08 (0.22-19.51)
Petitpretz et al 2001 162/177 166/185 - 6.23 1.24 (0.61-2.52)
Finch et al 2002 241/258 239/280 — 6.84 2.43 (1.34-4.40)
Geijo-Martinez 2002 19/20 26/29 I e — 0.48 2.19(0.21-22.74)
Leophonte et al 2004 122/128 109/121 — 2.38 2.24 (0.81-6.17)
Xu et al 2006 18/20 19/20 —_— 0.86 0.47 (0.04-5.69)
Subtotal (95% Cl) 631 691 L 2 17.36 1.86 (1.26-2.75)
Total events: 589 (Fluoroquinolones), 611 (Controls)

Test for heterogeneity: Chi? = 3.37, df =5 (p=0.64), I>= 0%

Test for overall effect: Z=3.11 (p=0.002)

Total (95% Cl) 3,254 2,947 ¢ 100.00 1.26 (1.06-1.50)
Total events: 2,990 (Fluoroquinolones), 2,642 (Controls)

Test for heterogeneity: Chi? = 16.95, df =22 (p=0.77), 1>= 0%

Test for overall effect: Z=2.57 (p=0.01)

0.01 01 1 10 100
Favours controls  Favours quinolones

Vertical line = “no difference" point between the two regimens. Square = odds ratio; Diamond = pooled odds ratio for all random-

ized controlled trials. Horizontal lines = 95% Cl.

Abbreviations: CAP = community-acquired pneumonia, ITT = intention-to-treat, OR=0dds ratio, Cl = confidence interval, CE = clini-
cally evaluable.
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Figure 4. Odds ratios of treatment success according to severity of pneumonia for the clinically evaluable (CE)

patients
Figure 4A: Patients with severe pneumonia

Review: Fluoroquinolones in CAP

Comparison: 01 Clinical success

Outcome: 05 Severe pneumonia CE

Study Fluoroquinolones Control OR (fixed) Weight OR (fixed)
or sub-category n/N n/N 95% Cl % 95% Gl
Lode et al 2002 20/23 20/24 —— 15.12 1.33 (0.26-6.74)
Torres et al 2003 41/45 31/37 —_ 17.91 1.98 (0.52-7.64)
Erard et al 2004 28/28 14/14 Not estimable
Fogarty et al 2004 16/19 12/19 - 11.22 3.11 (0.66-14.60)
Katz et al 2004 20/27 18/26 —i— 28.16 1.27 (0.38-4.21)
Leophonte et al 2004 26/26 23/26 —_—) 2.58 7.89 (0.39-160.91)
Welte et al 2005 21/27 19/27 —— 25.01 1.47 (0.43-5.03)
Total (95% Cl) 195 173 g 100.00 1.84 (1.02-3.29)
Total events: 172 (Fluoroquinolones), 137 (Control)

Test for heterogeneity: Chi? = 2.00, df =5 (p=0.85), 1> = 0%

Test for overall effect: Z=2.04 (p = 0.04)

0.01 01 1 10

Favours control Favours quinolones

Figure 4B: Patients with mild to moderately severe pneumonia

Review: Fluoroquinolones in CAP

Comparison: 01 Clinical success

Outcome: 12 Mild to moderate pneumonia CE

Study Fluoroquinolones Control OR (fixed) Weight OR (fixed)
or sub-category niN n/N 95% Cl % 95% Cl

File et al 1997 217/226 208/230 — 5.49 2.55 (1.15-5.67)
Carbon et al 1999 275/291 141/148 — 6.88 0.85(0.34-2.12)
Fogarty et al 1999 184/194 178/188 —_— 6.24 1.03 (0.42-2.54)
Kalbermatter 2000 27/28 52/56 —_— 0.83 2.08 (0.22-19.51)
Hoeffken et al 2001 336/357 164/174 —— 8.68 0.98 (0.45-2.12)
Petitpretz et al 2001 162/177 166/185 —— 9.21 1.24 (0.61-2.52)
Finch et al 2002 122/129 123/143 — 4.24 2.83 (1.16-6.95)
Geijo-Martinez 2002 19/20 26/29 e 0.71 2.19 (0.21-22.74)
Gotfried et al 2002 107/124 113/128 —— 10.20 0.84 (0.40-1.76)
Lode et al 2002 98/100 104/105 —_— 1.36 0.47 (0.04-5.28)
Torres et al 2003 160/170 186/194 —_— 6.84 0.69 (0.27-1.79)
Katz et al 2004 70/81 72/87 —— 6.31 1.33 (0.57-3.09)
Leophonte et al 2004 96/102 86/95 — 3.51 1.67 (0.57-4.90)
D’Ignazio et al 2005 177/189 156/174 +— 6.90 1.70 (0.79-3.64)
Portier et al 2005 131/151 120/138 —— 11.11 0.98 (0.50-1.95)
Welte et al 2005 117/134 116/129 —= 10.03 0.77 (0.36-1.66)
Xu et al 2006 18/20 19/20 — 1.27 0.47 (0.04-5.69)
Lin et al 2007 8/8 4/5 —_—) 0.20 5.67 (0.19-169.53)
Total (95% Cl) 2,501 2,228 hd 100.00 1.22 (0.98-1.51)
Total events: 2,324 (Fluoroquinolones), 2,034 (Control)

Test for heterogeneity: Chi? = 15.35, df =17 (p=0.57), I?= 0%

Test for overall effect: Z=1.78 (p=0.07)
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Favours control
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Figure 4C: Patients with moderate to severe pneumonia

Review: Fluoroquinolones in CAP
Comparison: 01 Clinical success
Outcome: 11 Moderate to severe pneumonia CE
Study Quinolones Control OR (fixed) Weight OR (fixed)
or sub-category n/N n/N 95% Cl % 95% Cl
Norrby et al 1998 105/127 113/139 —— 29.01 1.10 (0.59-2.06)
Finch et al 2002 119/129 116/137 —— 13.54 2.15(0.97-4.77)
Frank et al 2002 80/85 72/78 —— 6.86 1.33 (0.39-4.56)
Torres et al 2003 91/101 80/90 —— 13.00 1.14 (0.45-2.87)
Erard et al 2004 72/79 34/39 —— 6.26 1 51 (0.45-5.11)
Fogarty et al 2004 85/95 74/89 —— 12.48 .72 (0.73-4.07)
Leophonte et al 2004 26/26 23/26 > 0.68 7 89 (0.39-160.91)
Zervos et al 2004 67/75 75/82 — 11.86 0.78 (0.27-2.27)
Lin et al 2007 10/15 13/17 e 6.31 0.62 (0.13-2.90)
Total (95% Cl) 732 697 2 100.00 1.34 (0.97-1.85)
Total events: 655 (Quinolones), 600 (Control)
Test for heterogeneity: Chi? = 5.52, df =8 (p=0.70), 1> = 0%
Test for overall effect: Z=1.80 (p=0.07) ) ) ) )

0.01 041 1 10 100

Favours control

Favours quinolones

Vertical line = “no difference” point between the two regimens. Square = odds ratio; Diamond = pooled odds ratio for all randomized

controlled trials. Horizontal lines = 95% Cl.

Abbreviations: CAP = community-acquired pneumonia, OR = odds ratio, Cl =

confidence interval, CE = clinically evaluable.
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Figure 5. Odds ratios of treatment success according to the route of antibiotic administration and hospitalization
for the clinically evaluable (CE) patients

Figure 5A: Oral administration

Review: Fluoroquinolones in CAP
Comparison: 01 Clinical success
Outcome: 18 Oral administrarion CE
Study Fluoroquinolones Control OR (fixed) Weight OR (fixed)
or sub-category n/N n/N 95% Cl % 95% Cl
Carbon et al 1999 275/291 141/148 —_— 8.83 0.85(0.34-2.12)
Fogarty et al 1999 184/194 178/188 —_— 8.01 1.03 (0.42-2.54)
Hoeffken et al 2001 336/357 164/174 —_— 11.14 0.98 (0.45-2.12)
Petitpretz et al 2001 162/177 166/185 —— 11.82 1.24 (0.61-2.52)
Gotfried et al 2002 107/124 113/128 — 13.10 0.84 (0.40-1.76)
Lode et al 2002 118/123 124/129 s 423 0.95 (0.27-3.37)
Torres et al 2003 201/215 217/231 — 11.70 0.93 (0.43-1.99)
Erard et al 2004 72/79 34/37 e 3.53 0.91 (0.22-3.73)
Leophonte et al 2004 122/128 109/121 - 4.51 2.24 (0.81-6.17)
D’lgnazio et al 2005 177/189 156/174 - 8.86 1.70 (0.79-3.64)
Portier et al 2005 131/151 120/138 —— 14.27 0.98 (0.50-1.95)
Total (95% Cl) 2,028 1,653 <> 100.00 1.10 (0.85-1.41)
Total events: 1,885 (Fluoroquinolones), 1,522 (Control)
Test for heterogeneity: Chi? = 4.61, df =10 (p=0.92), I>= 0%
Test for overall effect: Z=0.71 (p = 0.48)

0102 05 1 2 5 10

Favours control Favours quinolones
Figure 5B: Intravenous administration
Review: Fluoroquinolones in CAP
Comparison: 01 Clinical success
Outcome: 19 Intravenous administration CE
Study Fluoroquinolones Control OR (fixed) Weight OR (fixed)
or sub-category n/N n/N 95% Cl % 95% Cl
File et al 1997 217/226 208/230 —— 7.87 2.55 (1.15-5.67)
Norrby et al 1998 105/127 113/139 —- 17.91 1.10 (0.59-2.06)
Kalbermatter 2000 27/28 52/56 _— 1.19 2.08 (0.22-19.51)
Finch et al 2002 241/258 239/280 —— 14.48 2.43 (1.34-4.40)
Frank et al 2002 80/85 72/78 —t— 423 1.33 (0.39-4.56)
Geijo-Martinez 2002 19/20 26/29 —_— 1.02 2.19 (0.21-22.74)
Fogarty et al 2004 85/95 74/89 - 7.71 1.72 (0.73-4.07)
Katz et al 2004 90/108 90/113 —— 14.05 1.28 (0.65-2.53)
Zervos et al 2004 67/75 75/82 — 7.33 0.78 (0.27-2.27)
Welte et al 2005 138/161 135/156 —a— 18.78 0.93 (0.49-1.77)
Xu et al 2006 18/20 19/20 —_— 1.82 0.47 (0.04-5.69)
Lin et al 2007 18/23 17/22 —_— 3.62 1.06 (0.26-4.32)
Total (95% Cl) 1,226 1,294 L 4 100.00 1.44 (1.13-1.85)
Total events: 1,105 (Fluoroquinolones), 1,120 (Control)
Test for heterogeneity: Chi?=10.21, df =11 (p=0.51), 1>= 0%
Test for overall effect: Z =2.89 (p = 0.004)

0.01 041 1 10 100

Favours control Favours quinolones
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Figure 5C: Outpatients

Review: Fluoroquinolones in CAP
Comparison: 01 Clinical success
Outcome: 17 QOutpatients CE
Study Fluoroquinolones Control OR (fixed) Weight OR (fixed)
or sub-category n/N n/N 95% Cl % 95% Cl
Fogarty et al 1999 184/194 178/188 —_— 15.16 1.03 (0.42-2.54)
Hoeffken et al 2001 336/357 164/174 R 21.10 0.98 (0.45-2.12)
Gotfried et al 2002 107/124 113/128 —_— 24.80 0.84 (0.40-1.76)
Torres et al 2003 201/215 217/231 —_— 22.16 0.93 (0.43-1.99)
D’lgnazio et al 2005 177/189 156/174 o 16.78 1.70 (0.79-3.64)
Total (95% Cl) 1,079 895 > 100.00 1.06 (0.75-1.50)
Total events: 1,005 (Fluoroquinolones), 828 (Control)
Test for heterogeneity: Chi? = 2.05, df =4 (p=0.73), 1> = 0%
Test for overall effect: Z=0.33 (p=0.74) o ) ) o

01 02 05 1 2 5 10

Favours control

Figure 5D: Inpatients

Favours quinolones

Review: Fluoroquinolones in CAP
Comparison: 01 Clinical success
Outcome: 16 Inpatients CE
Study Fluoroquinolones Control OR (fixed) Weight OR (fixed)
or sub-category n/N niN 95% Cl % 95% Cl
Norrby et al 1998 105/127 113/139 —— 13.38 1.10 (0.59-2.06)
Kalbermatter 2000 27/28 52/56 — 0.89 2.08 (0.22-19.51)
Petitpretz et al 2001 162/177 166/185 —— 9.85 1.24 (0.61-2.52)
Finch et al 2002 241/258 239/280 — 10.81 43 (1.34-4.40)
Frank et al 2002 80/85 72/78 —t— 3.16 .33 (0.39-4.56)
Lode et al 2002 118/123 124/129 —_— 3.52 .95 (0.27-3.37)
Erard et al 2004 72/79 34/37 —_— 2.94 .91 (0.22-3.73)
Fogarty et al 2004 85/95 74/89 +—=— 5.76 .72 (0.73-4.07)
Katz et al 2004 90/108 90/113 —=— 10.49 1 28 (0.65-2.53)
Leophonte et al 2004 122/128 109/121 — 3.76 2.24 (0.81-6.17)
Zervos et al 2004 67/75 75/82 — 5.47 0.78 (0.27-2.27)
Portier et al 2005 131/151 120/138 —— 11.89 0.98 (0.50-1.95)
Welte et al 2005 138/161 135/156 —— 14.02 0.93 (0.49-1.77)
Xu et al 2006 18/20 19/20 —_— 1.36 0.47 (0.04-5.69)
Lin et al 2007 18/23 17/22 — 2.70 1.06 (0.26-4.32)
Total (95% Cl) 1,638 1,645 A 4 100.00 1.30 (1.04-1.61)
Total events: 1,474 (Fluoroquinolones), 1,439 (Control)
Test for heterogeneity: Chi? = 10.02, df =14 (p=0.76), I1>= 0%
Test for overall effect: Z=2.30 (p=0.02) ) ) ) )

0.01 0.1 1 10 100

Favours control

Favours quinolones

Vertical line = “no difference” point between the two regimens. Square = odds ratio; Diamond = pooled odds ratio for all randomized

controlled trials. Horizontal lines = 95% Cl.

Abbreviations: CAP = community-acquired pneumonia, OR = odds ratio, Cl = confidence interval, CE = clinically evaluable.
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Figure 6. Odds ratios of treatment success according to the studied fluoroquinolone for the clinically evaluable

(CE) patients
Figure 6A: Levofloxacin

Review: Fluoroquinolones in CAP

Comparison: 01 Clinical success

Outcome: 22 Levofloxacin trials CE

Study Levofloxacin Control OR (fixed) Weight OR (fixed)
or sub-category n/N n/N 95% ClI % 95% Cl

File et al 1997 217/226 208/230 — 8.83 2.55 (1.15-5.67)
Norrby et al 1998 105/127 113/139 —— 20.09 1.10 (0.59-2.06)
Carbon et al 1999 275/291 141/148 — 11.05 0.85(0.34-2.12)
Kalbermatter 2000 27/28 52/56 — 1.33 2.08 (0.22-19.51)
Frank et al 2002 80/85 72/78 —t— 4.75 1.33 (0.39-4.56)
Geijo-Martinez 2002 19/20 26/29 —_—t 1.14 2.19(0.21-22.74)
Gotfried et al 2002 107/124 113/128 —=— 16.39 0.84 (0.40-1.76)
Erard et al 2004 72/79 34/37 —_— 4.41 0.91 (0.22-3.73)
Fogarty et al 2004 85/95 74/89 - 8.65 1.72 (0.73-4.07)
Zervos et al 2004 67/75 75/82 —t— 8.22 0.78 (0.27-2.27)
D’Ignazio et al 2005 177/189 156/174 —— 11.09 1.70 (0.79-3.64)
Lin et al 2007 18/23 17/22 s 4.06 1.06 (0.26-4.32)
Total (95% Cl) 1,362 1,212 h 4 100.00 1.28 (0.97-1.67)
Total events: 1,249 (Levofloxacin), 1,081 (Control)

Test for heterogeneity: Chi? = 7.62, df = 11 (p=0.75), 1> = 0%

Test for overall effect: Z=1.78 (p = 0.08)

0.01 041 1 10 100
Favours control Favours levofloxacin

Figure 6B: Moxifloxacin

Review: Fluoroquinolones in CAP

Comparison: 01 Clinical success

Outcome: 23 Moxifloxacin trials CE

Study Moxifloxacin Control OR (fixed) Weight OR (fixed)

or sub-category n/N n/N 95% Cl % 95% Cl
Fogarty et al 1999 184/194 178/188 —— 7.93 1.03 (0.42-2.54)
Hoeffken et al 2001 336/357 164/174 —— 11.04 0.98 (0.45-2.12)
Petitpretz et al 2001 162/177 166/185 —=— 11.70 1.24 (0.61-2.52)
Finch et al 2002 241/258 239/280 —=— 12.85 2.43 (1.34-4.40)
Torres et al 2003 201/215 217/231 —— 11.59 0.93 (0.43-1.99)
Katz et al 2004 90/108 90/113 —— 12.47 1.28 (0.65-2.53)
Portier et al 2005 131/151 120/138 —— 1413 0.98 (0.50-1.95)
Welte et al 2005 138/161 135/156 —— 16.67 0.93 (0.49-1.77)
Xu et al 2006 18/20 19/20 _— 1.62 0.47 (0.04-5.69)
Total (95% Cl) 1,641 1,485 b g 100.00 1.22 (0.95-1.55)
Total events: 1,501 (Moxifloxacin), 1,328 (Control)

Test for heterogeneity: Chi? = 7.78, df =8 (p = 0.46), I>= 0%

Test for overall effect: Z=1.57 (p=0.12)

0.01 01 1 10 100

Favours control Favours moxifloxacin

Vertical line = “no difference” point between the two regimens. Square = odds ratio; Diamond = pooled odds ratio for all randomized

controlled trials. Horizontal lines = 95% Cl.

Abbreviations: CAP = community-acquired pneumonia, OR = odds ratio, Cl = confidence interval, CE = clinically evaluable.
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Figure 7. Odds ratios of treatment success for the microbiologically evaluable (ME) patients
Figure 7A: All patients

Review: Fluoroquinolones in CAP
Comparison: 01 Clinical success
Outcome: 09 ME population
Study Fluoroquinolones Control OR (fixed) Weight OR (fixed)
or sub-category n/N n/N 95% ClI % 95% ClI
File et al 1997 125/128 122/144 —_— 3.28 7.51(2.19-25.75)
Norrby et al 1998 57/69 71/85 —— 13.50 0.94 (0.40-2.18)
Carbon et al 1999 80/82 33/34 _— 1.39 1.21(0.11-13.83)
Fogarty et al 1999 106/110 100/104 —_— 4.56 1.06 (0.26-4.35)
Hoeffken et al 2001 66/87 29/41 —t— 11.61 1.30 (0.57-2.99)
Petitpretz et al 2001 63/70 65/78 _— 7.50 1.80 (0.67-4.81)
Finch et al 2002 60/64 58/71 e 419 3.36 (1.04-10.91)
Frank et al 2002 33/36 33/35 —_— 3.40 0.67 (0.10-4.25)
Geijo-Martinez 2002 20/20 27/29 _— 0.66 3.73(0.17-81.89)
Gotfried et al 2002 85/97 80/93 —— 12.33 1.15 (0.50-2.67)
Lode et al 2002 65/67 60/65 —_— 2.22 2.71 (0.51-14.49)
Fogarty et al 2004 45/53 48/64 — 8.01 1.88 (0.73-4.81)
Katz et al 2004 18/22 17/28 — 3.32 2.91(0.78-10.93)
Leophonte et al 2004 42/47 43/46 —_— 5.64 0.59 (0.13-2.61)
D’Ignazio et al 2005 96/104 82/91 —t— 8.21 1.32 (0.49-3.57)
Portier et al 2005 23/30 23/31 —— 6.44 1.14 (0.36-3.67)
Xu et al 2006 9/10 8/10 R 0.98 2.25(0.17-29.77)
Lin et al 2007 9/15 6/17 —-— 2.75 2.75 (0.66-11.54)
Total (95% Cl) 1,111 1,066 L 4 100.00 1.67 (1.28-2.20)
Total events: 1,002 (Fluoroquinolones), 905 (Control)
Test for heterogeneity: Chi? = 15.76, df =17 (p=0.54), 1> = 0%
Test for overall effect: Z=3.72 (p = 0.0002) ) ) ) )
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Figure 7B: Patients with Streptococcus pneumoniae
Review: Fluoroquinolones in CAP
Comparison: 01 Clinical success
Outcome: 10 Streptococcus pneumoniae ME
Study Fluoroquinolones Control OR (fixed) Weight OR (fixed)
or sub-category n/N niN 95% ClI % 95% Cl
File et al 1997 30/30 31/32 —_— 2.03 2.90 (0.11-74.10)
Petitpretz et al 2001 43/49 43/49 —— 21.73 1.00 (0.30-3.35)
Lode et al 2002 18/20 17/19 —_—e 7.20 1.06 (0.13-8.38)
Fogarty et al 2004 13/15 17/20 —_—— 8.02 1.15(0.17-7.90)
Leophonte et al 2004 26/30 25/26 —_— 14.74 0.26 (0.03-2.49)
Zervos et al 2004 4/9 10/10 —_— 22.70 0.04 (0.00-0.86)
D’Ignazio et al 2005 10/12 11/14 —_— 6.98 1.36 (0.19-9.91)
Portier et al 2005 19/24 16/18 —— 15.72 0.48 (0.08-2.79)
Xu et al 2006 3/3 1/2 —_— 0.88 7.00 (0.17-291.34)
Lin et al 2007 3/3 2/2 Not estimable
Total (95% Cl) 195 192 L 3 100.00 0.72 (0.39-1.33)
Total events: 169 (Fluoroquinolones), 173 (Control)
Test for heterogeneity: Chi? = 7.57, df =8 (p=0.48), 1> = 0%
Test for overall effect: Z=1.04 (p=0.30)

0.001 0.01 0.1 1 10 100 1,000

Favours control Favours quinolones
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Figure 7C: Bacteremic pneumonia

Review: Fluoroquinolones in CAP

Comparison: 01 Clinical success

Outcome: 08 Bacteremic pneumonia ME

Study Fluoroquinolones Control OR (fixed) Weight OR (fixed)

or sub-category n/N n/N 95% Cl % 95% Cl

File et al 1997 9/9 9/10 —_— 3.56 3.00 (0.11-83.36)
Petitpretz et al 2001 6/10 12/12 36.90 0.06 (0.00-1.25)
Finch et al 2002 12/13 11/12 _— 6.93 1.09 (0.06-19.63)
Frank et al 2002 3/3 2/2 Not estimable
Lode et al 2002 16/16 10/10 Not estimable
Erard et al 2004 3/3 1Al Not estimable
Fogarty et al 2004 779 7/9 o 12.24 1.00 (0.11-9.23)
Katz et al 2004 4/6 5/8 —— 11.25 1.20 (0.13-11.05)
Leophonte et al 2004 8/8 10/11 —_—— 3.94 2.43 (0.09-67.57)
Zervos et al 2004 8/10 8/10 —_— 12.59 1.00 (0.11-8.95)
Portier et al 2005 10/14 4/6 —_— 12.59 1.25(0.16-9.76)
Total (95% Cl) 101 91 > 100.00 0.84 (0.37-1.89)
Total events: 86 (Fluoroquinolones), 79 (Control)

Test for heterogeneity: Chiz =4.19, df =7 (p=0.76), I>= 0%

Test for overall effect: Z=0.42 (p=0.67)

0.001 0.01 0.1 1 10 100 1,000

Favours control Favours quinolones

Figure 7D: Bacteremic pneumonia due to Streptococcus pneumoniae

Review: Fluoroquinolones in CAP

Comparison: 01 Clinical success

QOutcome: 13 Bacteremic pneumonia due to Streptococcus pneumoniae ME

Study Fluoroquinolones Control OR (fixed) Weight OR (fixed)

or sub-category niN niN 95% Cl % 95% Cl

File et al 1997 9/9 8/8 Not estimable
Finch et al 2002 11/11 9/10 7.61 3.63 (0.13-99.85)
Frank et al 2002 3/3 2/2 Not estimable
Lode et al 2002 12/12 5/5 Not estimable
Fogarty et al 2004 7/9 7/9 _— 28.66 1.00 (0.11-9.23)
Katz et al 2004 3/4 4/6 _— 14.74 1.50 (0.09-25.39)
Leophonte et al 2004 6/6 10/10 Not estimable
Zervos et al 2004 8/10 8/10 —_— 29.48 1.00 (0.11-8.95)
Portier et al 2005 10/13 3/4 _— 19.51 1.11 (0.08-15.04)
Total (95% Cl) 77 64 -~ 100.00 1.30 (0.43-3.95)
Total events: 69 (Fluoroquinolones), 56 (Control)

Test for heterogeneity: Chi? = 0.50, df =4 (p=0.97), I?= 0%

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

0.01 041 1 10 100
Favours control Favours quinolones

Vertical line = “no difference” point between the two regimens. Square = odds ratio; Diamond = pooled odds ratio for all randomized
controlled trials. Horizontal lines = 95% Cl.
Abbreviations: CAP = community-acquired pneumonia, OR = odds ratio, Cl = confidence interval, ME = microbiologically evaluable.
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Figure 8. Odds ratios of treatment success according to the quality of trials for the clinically evaluable (CE) pa-

tients
Figure 8A: High quality trials

Review: Fluoroquinolones in CAP
Comparison: 01 Clinical success
Outcome: 14 High quality trials CE
Study Fluoroquinolones Control OR (fixed) Weight OR (fixed)
or sub-category n/N n/N 95% Cl % 95% Cl
Norrby et al 1998 105/127 113/139 —_— 16.79 1.10 (0.59-2.06)
Carbon et al 1999 275/291 141/148 _— 9.23 0.85 (0.34-2.12)
Fogarty et al 1999 184/194 178/188 _— 8.37 1.03 (0.42-2.54)
Hoeffken et al 2001 336/357 164/174 —_— 11.65 0.98 (0.45-2.12)
Frank et al 2002 80/85 72/78 —_— 3.97 1.33 (0.39-4.56)
Torres et al 2003 201/215 217/231 —_— 12.23 0.93 (0.43-1.99)
Fogarty et al 2004 85/95 74/89 —_ 7.22 1.72 (0.73-4.07)
Katz et al 2004 90/108 90/113 — 13.17 1.28 (0.65-2.53)
Leophonte et al 2004 122/128 109/121 - 4.72 2.24 (0.81-6.17)
D’lgnazio et al 2005 177/189 156/174 —— 9.26 1.70 (0.79-3.64)
Lin et al 2007 18/23 17/22 _— 3.39 1.06 (0.26-4.32)
Total (95% Cl) 1,812 1,477 > 100.00 1.22 (0.95-1.57)
Total events: 1,673 (Fluoroquinolones), 1,331 (Control)
Test for heterogeneity: Chi? = 4.46, df =10 (p=0.92), I>= 0%
Test for overall effect: Z=1.57 (p=0.12)
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Figure 8B: Low quality trials

Favours quinolones

Review: Fluoroquinolones in CAP

Comparison: 01 Clinical success

Outcome: 15 Low quality trials CE

Study Fluoroquinolones Control OR (fixed) Weight OR (fixed)
or sub-category n/N n/N 95% Cl % 95% Cl
File et al 1997 217/226 208/230 —_ 7.51 2.55 (1.15-5.67)
Kalbermatter 2000 27/28 52/56 _— 1.13 2.08 (0.22-19.51)
Petitpretz et al 2001 162/177 166/185 —a— 12.58 1.24 (0.61-2.52)
Finch et al 2002 241/258 239/280 —— 13.81 2.43 (1.34-4.40)
Geijo-Martinez 2002 19/20 26/29 _ 0.97 2.19 (0.21-22.74)
Gotfried et al 2002 107/124 113/128 —a— 13.94 0.84 (0.40-1.76)
Lode et al 2002 118/123 124/129 —_— 4.50 0.95 (0.27-3.37)
Erard et al 2004 72/79 34/37 —_— 3.75 0.91 (0.22-3.73)
Zervos et al 2004 67/75 75/82 — 6.99 0.78 (0.27-2.27)
Portier et al 2005 131/151 120/138 —i— 15.18 0.98 (0.50-1.95)
Welte et al 2005 138/161 135/156 R 17.91 0.93 (0.49-1.77)
Xu et al 2006 18/20 19/20 — 1.74 0.47 (0.04-5.69)
Total (95% Cl) 1,442 1,470 g 100.00 1.30 (1.01-1.67)
Total events: 1,317 (Fluoroquinolones), 1,311 (Control)

Test for heterogeneity: Chi? =12.43, df =11 (p=0.33), 2= 11.5%

Test for overall effect: Z =2.06 (p = 0.04)
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Favours control

1 10 100
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Figure 8C: Double blind trials

Review: Fluoroquinolones in CAP

Comparison: 01 Clinical success

Outcome: 20 Double blind trials CE

Study Fluoroquinolones Control OR (fixed) Weight OR (fixed)
or sub-category n/N n/N 95% Cl % 95% Cl
Carbon et al 1999 275/291 141/148 —_— 11.32 0.85(0.34-2.12)
Fogarty et al 1999 184/194 178/188 —_ 10.27 1.03 (0.42-2.54)
Hoeffken et al 2001 336/357 164/174 —_— 14.29 0.98 (0.45-2.12)
Petitpretz et al 2001 162/177 166/185 — 15.16 1.24 (0.61-2.52)
Gotfried et al 2002 107/124 113/128 —_— 16.80 0.84 (0.40-1.76)
Torres et al 2003 201/215 217/231 —_— 15.01 0.93 (0.43-1.99)
Leophonte et al 2004 122/128 109/121 —-— 5.79 2.24 (0.81-6.17)
D’Ignazio et al 2005 177/189 156/174 —_— 11.36 1.70 (0.79-3.64)
Total (95% Cl) 1,675 1,349 <> 100.00 1.13 (0.85-1.50)
Total events: 1,564 (Fluoroquinolones), 1,244 (Control)

Test for heterogeneity: Chi2 = 4.35, df =7 (p=0.74), I>= 0%

Test for overall effect: Z=0.86 (p=0.39)
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Figure 8D: Open label trials

Review: Fluoroquinolones in CAP

Comparison: 01 Clinical success

Outcome: 21 Open label trials CE

Study Fluoroquinolones Control OR (fixed) Weight OR (fixed)
or sub-category n/N n/N 95% Cl % 95% Cl

File et al 1997 217/226 208/230 — 6.32 2.55 (1.15-5.67)
Norrby et al 1998 105/127 113/139 —— 14.38 1.10 (0.59-2.06)
Kalbermatter 2000 27/28 52/56 _— 0.95 2.08 (0.22-19.51)
Finch et al 2002 241/258 239/280 —— 11.62 2.43 (1.34-4.40)
Frank et al 2002 80/85 72/78 —r— 3.40 1.33 (0.39-4.56)
Geijo-Martinez 2002 19/20 26/29 _— 0.82 2.19 (0.21-22.74)
Lode et al 2002 118/123 124/129 —_— 3.79 0.95(0.27-3.37)
Erard et al 2004 72/79 34/37 —_— 3.16 0.91(0.22-3.73)
Fogarty et al 2004 85/95 74/89 +— 6.19 1.72 (0.73-4.07)
Katz et al 2004 90/108 90/113 —f— 11.28 1.28 (0.65-2.53)
Zervos et al 2004 67/75 75/82 — 5.88 0.78 (0.27-2.27)
Portier et al 2005 131/151 120/138 —— 12.78 0.98 (0.50-1.95)
Welte et al 2005 138/161 135/156 —— 15.07 0.93 (0.49-1.77)
Xu et al 2006 18/20 19/20 — 1.46 0.47 (0.04-5.69)
Lin et al 2007 18/23 17/22 —_— 2.91 1.06 (0.26-4.32)
Total (95% Cl) 1,579 1,598 {3 100.00 1.35 (1.08-1.69)
Total events: 1,426 (Fluoroquinolones), 1,398 (Control)

Test for heterogeneity: Chi? = 11.80, df = 14 (p=0.62), 1>= 0%

Test for overall effect: Z =2.60 (p = 0.009)

0.01 041 1 10 100
Favours control Favours quinolones

Vertical line = “no difference” point between the two regimens. Square = odds ratio; Diamond = pooled odds ratio for all randomized
controlled trials. Horizontal lines = 95% Cl.
Abbreviations: CAP = community-acquired pneumonia, OR = odds ratio, Cl = confidence interval, GE = clinically evaluable.
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Figure 9. Odds ratios of adverse effects for the ITT patients

Figure 9A: All adverse effects

Review: Fluoroquinolones in CAP

Comparison: 03 Adverse effects

Outcome: 01 Total adverse effects

Study Fluoroquinolones Control OR (fixed) Weight OR (fixed)
or sub-category n/N n/N 95% Cl % 95% Cl
File et al 1997 17/291 25/293 —_— 3.18 0.67 (0.35-1.26)
Norrby et al 1998 68/314 79/305 — 8.51 0.79 (0.55-1.15)
Carbon et al 1999 97/348 50/168 —e 6.59 0.91(0.61-1.37)
Fogarty et al 1999 84/235 83/238 —— 7.18 1.04 (0.71-1.51)
Kalbermatter 2000 0/28 0/56 Not estimable
Hoeffken et al 2001 166/453 81/222 — 9.33 1.01 (0.72-1.41)
Petitpretz et al 2001 56/200 42/208 —— 4.02 1.54 (0.97-2.43)
Finch et al 2002 117/301 125/321 —— 10.02 1.00 (0.72-1.38)
Frank et al 2002 6/113 11/118 e 1.38 0.55(0.19-1.53)
Geijo-Martinez 2002 1/20 2/29 4 0.21 0.71(0.06-8.41)
Gotfried et al 2002 29/143 41/156 — 4.24 0.71(0.42-1.23)
Lode et al 2002 28/169 37172 —— 4.15 0.72 (0.42-1.25)
Torres et al 2003 55/274 86/279 — 9.23 0.56 (0.38-0.83)
Erard et al 2004 5/79 2/37 0.35 1.18 (0.22-6.40)
Fogarty et al 2004 98/132 96/137 —— 3.29 1.23 (0.72-2.10)
Katz et al 2004 30/167 27/168 —— 2.99 1.14 (0.65-2.02)
Leophonte et al 2004 31/167 35/153 —— 4.03 0.77 (0.45-1.32)
Zervos et al 2004 36/102 49/110 — 413 0.68 (0.39-1.18)
D’Ignazio et al 2005 26/212 42/211 — 5.00 0.56 (0.33-0.96)
Portier et al 2005 42/171 50/175 —a 5.05 0.81(0.50-1.31)
Welte et al 2005 65/200 76/197 —— 7.00 0.77 (0.51-1.16)
Xu et al 2006 2/20 1/20 » 012 2.11(0.18-25.35)
Lin et al 2007 0/26 0/24 Not estimable
Total (95% Cl) 4,165 3,797 ¢ 100.00 0.86 (0.78-0.96)
Total events: 1,059 (Fluoroquinolones), 1,040 (Control)

Test for heterogeneity: Chi? = 22.81, df =20 (p=0.30), I1>=12.3%

Test for overall effect: Z=2.72 (p = 0.007)
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Figure 9B: Withdraw due to adverse effects

Review: Fluoroquinolones in CAP

Comparison: 03 Adverse effects

Outcome: 02 Withdraw due to adverse effects

Study Treatment Control OR (fixed) Weight OR (fixed)
or sub-category n/N n/N 95% Cl % 95% Cl
File et al 1997 8/291 9/293 — 4.90 0.89 (0.34-2.34)
Norrby et al 1998 15/314 20/305 —— 10.85 0.71(0.36-1.42)
Carbon et al 1999 13/348 5/168 —— 3.65 1.27 (0.44-3.61)
Fogarty et al 1999 6/235 12/238 —_— 6.53 0.49 (0.18-1.34)
Hoeffken et al 2001 15/453 5/222 —t— 3.64 1.49 (0.53-4.14)
Petitpretz et al 2001 8/200 8/208 —— 4.23 1.04 (0.38-2.83)
Finch et al 2002 15/301 13/321 —_— 6.71 1.24 (0.58-2.66)
Frank et al 2002 5/110 5/114 —_— 2.63 1.04 (0.29-3.69)
Gotfried et al 2002 1/143 2/156 _— 1.07 0.54 (0.05-6.05)
Lode et al 2002 14/172 15/173 —— 7.72 0.93 (0.44-2.00)
Torres et al 2003 25/274 23/271 —— 11.80 1.08 (0.60-1.96)
Erard et al 2004 0/79 0/37 Not estimable
Fogarty et al 2004 3/132 12/137 —_— 6.46 0.24 (0.07-0.88)
Katz et al 2004 6/167 3/168 ——— 1.62 2.05 (0.50-8.34)
Leophonte et al 2004 14/167 15/153 —e— 8.06 0.84 (0.39-1.81)
Zervos et al 2004 3/102 10/110 — 5.25 0.30 (0.08-1.13)
D’Ignazio et al 2005 0/212 0/211 Not estimable
Portier et al 2005 9/171 10/175 — 5.26 0.92 (0.36-2.31)
Welte et al 2005 11/200 18/197 —t 9.63 0.58 (0.27-1.26)
Xu et al 2006 0/20 0/20 Not estimable
Lin et al 2007 0/26 0/24 Not estimable
Total (95% Cl) 4117 3,701 ¢ 100.00 0.85 (0.69-1.06)
Total events: 171 (Treatment), 185 (Control)

Test for heterogeneity: Chi? = 13.60, df = 16 (p = 0.63), 1>= 0%

Test for overall effect: Z=1.47 (p=0.14)
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Figure 9C: Recurrent infections (CE patients)

Review: Fluoroquinolones in CAP
Comparison: 03 Adverse effects
Outcome: 09 Recurrent infections
Study Fluoroquinolones Control OR (fixed) Weight OR (fixed)
or sub-category n/N n/N 95% Cl % 95% Cl
File et al 1997 3/188 4/144 — 14.62 0.57 (0.13-2.58)
Norrby et al 1998 3/69 4/85 e 11.24 0.92 (0.20-4.26)
Carbon et al 1999 0/85 135 4————— 6.89 0.13 (0.01-3.38)
Fogarty et al 1999 4/194 1/188 _ 3.26 3.94 (0.44-35.55)
Hoeffken et al 2001 11/87 3/41 —— 11.68 1.83 (0.48-6.96)
Petitpretz et al 2001 0/68 1/68 _— 4.88 0.33 (0.01-8.21)
Finch et al 2002 1/64 1/71 _— 3.06 1.11(0.07-18.14)
Lode et al 2002 4/64 3/63 —_— 9.30 1.33(0.29-6.21)
Erard et al 2004 2/79 1/37 _— 4.35 0.94 (0.08-10.65)
D’Ignazio et al 2005 1/182 0/164 —_— 1.71 2.72 (0.11-67.21)
Portier et al 2005 1/171 1/175 _ 3.22 1.02 (0.06-16.50)
Welte et al 2005 4/161 3/156 —t— 9.74 1.30 (0.29-5.90)
Lin et al 2007 1/23 5/22 —_— 16.03 0.15 (0.02-1.45)
Total (95% Cl) 1,435 1,249 : 2 100.00 0.98 (0.59-1.63)
Total events: 35 (Fluoroquinolones), 28 (Control)
Test for heterogeneity: Chi? = 8.09, df =12 (p=0.78), I1>= 0% !
Test for overall effect: Z = 0.06 (p = 0.95) i

0.01 01 1 10 100

Favours quinolones  Favours control

Vertical line = “no difference” point between the two regimens. Square = odds ratio; Diamond = pooled odds ratio for all randomized

controlled trials. Horizontal lines = 95% Cl.

Abbreviations: CAP = community-acquired pneumonia, ITT = intertion-to-treat, OR = odds ratio, Cl = confidence interval, CE = clini-
cally evaluable.
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