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Abstract Background: The evidence for traditionally recommended 7- to 14-day duration
of antibacterial therapy for community-acquired pneumonia (CAP) is not well
established.

Objectives: We endeavoured to assess the effectiveness and safety of shorter than
traditionally recommended antibacterial therapy for CAP.

Methods: We performed a meta-analysis of randomized controlled trials (RCTs)
comparing short- (<7 days) versus long- (=2 days difference) course therapy for
CAP with the same antibacterial regimens, in the same daily dosages.

Results: Five RCTs involving adults (including outpatients and inpatients who
did not require intensive care) and two RCTs involving children (aged
2-59 months, residing in developing countries) were included. All RCTs were
double-blind and assessed patients with CAP of mild to moderate severity. No
differences were found between short- (adults 3—7 days; children 3 days) and
long- (adults 7-10 days; children 5 days) course regimens (adults — amoxicillin,
cefuroxime, ceftriaxone, telithromycin and gemifloxacin; children — amoxicillin)
regarding clinical success at end-of-therapy (six RCTs; 5107 patients
[1095 adults, 4012 children]; fixed-effect model [FEM]; odds ratio [OR] = 0.89;
95% CI 0.74, 1.07), clinical success at late follow-up, microbiological success,
relapses, mortality (seven RCTs; 5438 patients; FEM; OR = 0.57; 95% CI 0.23,
1.43), adverse events (five RCTs; 3214 patients; FEM; OR = 0. 90; 95% CI 0.72,
1.13) or withdrawals as a result of adverse events. No differences were found in
subset analyses of adults or children, and of patients treated with no more than
5-day short-course regimens versus at least 7-day long-course regimens.
Conclusion: No difference was found in the effectiveness and safety of short-
versus long-course antimicrobial treatment of adult and paediatric patients with
CAP of mild to moderate severity.
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Background

Community-acquired pneumonia (CAP) is a
common clinical entity,!-?' which is associated with
considerable mortality.[’! However, the severity of
the disease is variable.*>) Adverse outcomes are
primarily observed in the subset of patients who
require hospital admission, particularly in those who
need to be treated in an intensive care unit. The great
majority of patients with milder disease, who can be
treated as outpatients (approximately 70% of the
total number of cases),®! have a low risk of a fatal
outcome.™’I CAP is also associated with substantial
healthcare costs.[%8!

In an attempt to improve the efficiency of pro-
vided medical care, a strategy of early switch to oral
therapy followed by early discharge has been evalu-
ated in selected hospitalized patients with CAP, with
favourable findings.>!"! In this direction, another
aspect of the treatment of CAP that could be re-
assessed is the total duration of antimicrobial ther-
apy. The rationale for the use of traditional 7- to
14-day regimens is observed effectiveness of these
regimens in routine clinical practice, rather than
superiority over shorter-duration regimens, proven
in appropriately designed clinical trials. The hypo-
thesis that shorter-duration therapy for CAP may be
as effective as traditional regimens of longer dura-
tion sounds appealing because short-course therapy
could plausibly be associated with less toxicity,
better patient compliance, fewer rates of bacterial
drug resistance development, as well as decreased
financial costs.

A recently published meta-analysis of random-
ized trials addressing the issue of the duration of
therapy for CAP led to the conclusion that treatment
of 7 days or less for mild to moderate disease can be
as effective and safe as treatment of longer dura-
tion.!''l However, this finding was primarily based
on the comparison of short-course regimens of
azithromycin, versus long-course therapy with dif-
ferent antimicrobials. Since azithromycin has an
extended serum half-life, and therapeutic concentra-
tions of this drug remain in tissues for many days
after the end of therapy,!'?! administration of this
agent for a short period of time is not translated into
a short period of antimicrobial activity. Further-
more, differences in terms of antimicrobial potency
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among the compared antimicrobial agents may have
confounded the findings of the meta-analysis. Simi-
larly, a randomized trial, which was included in the
aforementioned meta-analysis,['") compared short-
course, high-dose treatment with levofloxacin ver-
sus conventional treatment with this agent and found
comparable effectiveness of the two regimens.!'3
This was attributed to the increased potency, on the
basis of pharmacodynamic principles, of the higher
dose of levofloxacin compared with the lower dose
of this drug.

Hence, the question of whether the duration of
antimicrobial therapy for CAP could be shortened
without compromising effectiveness remains largely
unanswered. In this regard, we sought to perform
a meta-analysis of randomized controlled trials
(RCTs) comparing treatment for CAP with the same
agents used in the same daily dosage but for differ-
ent durations of treatment.

Methods

Data Sources

The literature search was performed in MED-
LINE, using PubMed, (1 January 1966 to 1 Novem-
ber 2007) and the Cochrane Central Register of
Clinical Trials databases. ‘Pneumonia’ and ‘drug
therapy’ were combined with either of the following
keywords: ‘short’, ‘shorter’, ‘long’, ‘longer’,
‘course’, ‘duration’, ‘day’ and ‘days’, excluding the
keywords: ‘pneumocystis’, ‘aspiration’, ‘aspirate’,
‘nosocomial’, ‘ventilator’, ‘ventilation’ and ‘venti-
lated’. The search was limited to clinical trials that
were performed on humans. Additionally, all of the
articles that were eligible for inclusion were manual-
ly searched for relevant references. Any disagree-
ment between reviewers was resolved in meetings of
all authors.

Study Selection Criteria

A trial was considered eligible for inclusion in
the meta-analysis if (i) it constituted an RCT (i.e. a
trial involving at least one test treatment and one
control treatment, selected by a random process, as
well as concurrent enrolment and follow-up of the
compared treatment groups); (ii) it included patients
of all ages (excluding neonates) with a diagnosis of
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CAP, of any severity (this diagnosis was established
on the basis of at least two of three types of criteria,
namely clinical, radiological and microbiological);
(iii) it compared treatment with the same antibacteri-
al regimens, in the same daily dosages, but with
different total duration of administration; (iv) the
duration of the short-course treatment arm was no
more than 7 days; (v) the long-course treatment arm
was at least 2 days longer in duration than the short-
course; and (vi) it reported data regarding clinical
success, microbiological success, mortality, relap-
ses, adverse events and/or withdrawals as a result of
adverse events. In cases where RCTs included pa-
tients with mixed types of infections, they were
included if separate data for patients with CAP were
reported or if patients with CAP accounted for more
than 70% of the total study population. No exclusion
of studies was done on the basis of patient co-
morbidities. Conference abstracts were not includ-
ed. Articles in languages other than English, French,
Spanish, German, Italian and Greek were not includ-
ed.

Quality Assessment

The quality of the included trials was assessed
using the Jadad criteria. The maximum score that
can be appointed to a trial is 5 points. One point is
awarded for the presence of randomization, blinding
and information regarding study withdrawals, re-
spectively. The randomization procedure is merited
+1 point if deemed appropriate, —1 point if inappro-
priate and O points if no data regarding the method-
ology of the randomization procedure are reported.
The methodology of blinding is also evaluated and
points are assigned, in the same manner as for the
evaluation of randomization.!'*!3! Trials rated with
more than 2 points are considered to be of adequate-
ly good quality.

Data Extraction

The extraction and tabulation of data from the
qualifying RCTs included information on the type of
study design, the characteristics of the included pop-
ulation, the regimens used in the compared treat-
ment arms, the type of concomitantly administered
therapy, the size of the intention-to treat (ITT) popu-
lation, the size of the evaluable population, the time
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of the end-of-therapy and of the late follow-up eval-
uation, the clinical and microbiological treatment
outcomes, as well as information regarding mor-
tality, relapses, adverse events and withdrawals due
to adverse events.

Definitions

The primary effectiveness outcome was clinical
success, which was defined as complete resolution
(cure) or improvement of symptoms and signs of
CAP, assessed at the end-of-therapy evaluation visit
of each included RCT. If data for the combined
outcome of cure or improvement were not reported,
data for cure alone were included. Clinical success
was evaluated on the per protocol (otherwise de-
scribed as evaluable) population, which included
patients meeting the criteria for evaluation for a
specific outcome that was employed in each includ-
ed RCT. The choice of per protocol population for
the evaluation of outcomes was made because out-
come differences between patients in short- and
long-course regimens are more likely to be docu-
mented in this analysis.

The secondary effectiveness outcomes included
(i) clinical success at the late follow-up evaluation
visit of each included RCT; (ii) microbiological
success, defined as the rate of patients with eradica-
tion of the pre-treatment isolated pathogens or with
presumed eradication, judged in accordance with the
clinical outcome in the case that post-treatment cul-
tures were not performed; (iii) microbiological suc-
cess at the late follow-up evaluation; (iv) mortality,
defined as death of patients due to any cause occur-
ring until the end of the follow-up period; and (v) re-
lapses, which were defined as the reappearance of
signs and symptoms in patients deemed as clinically
cured or improved at the end-of-therapy evaluation.

The primary safety outcome was the total number
of adverse events that occurred until the end of the
follow-up period. If data regarding total number of
adverse events were not reported, but instead data
for adverse events deemed as drug-related were
provided, the latter were included in the analysis.
The secondary safety outcome was withdrawals due
to adverse events, which included patients who were
withdrawn from trials due to any adverse event.
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Subset analyses were performed including stud-
ies involving either adult or paediatric populations.
Additional subset analyses evaluated the primary
outcomes of the meta-analysis in studies comparing
short-course therapy of no more than 5 days to long-
course therapy of at least 7 days.

Statistical Analysis

The presence of statistical heterogeneity among
the included trials was assessed by the chi-square
(%?) test and the 12 test. For the 2 test, a p-value
lower than 0.1 was considered to denote the pres-
ence of statistically significant heterogeneity be-
tween the included trials.['®!”) Publication bias be-
cause of small sample size of trials was assessed
with the funnel plot method by using the Egger test.
Pooled odd ratios and 95% confidence intervals
were calculated by the Mantel-Haenszel fixed-effect
model,'8 in case statistically significant hetero-
geneity between the analysed trials was not observ-
ed. Otherwise, the DerSimonian-Laird random-ef-
fects model™ was used. Statistical analyses were
performed with ‘RevMan Analyses v1.0 for Win-
dows’ statistical software (The Cochrane Collabora-
tion, Copenhagen, Denmark).

Results

Study Selection Process

A flow diagram is presented in figure 1 depicting
the detailed process of screening and selecting arti-
cles from MEDLINE, via PubMed, and the Coch-
rane Central Register of Controlled Trials to be
included in the meta-analysis. We initially retrieved
381 and 287 potentially relevant articles in these two
databases, respectively. Six RCTs were identified as
eligible for inclusion in the meta-analysis among the
articles retrieved from MEDLINE, while four eligi-
ble RCTs were identified among the articles re-
trieved from the Cochrane Central Register of Con-
trolled Trials. All of the latter four RCTs were
included in those identified through the PubMed
search. In the six individual RCTs eligible for inclu-
sion identified through this process, one more RCT,
which was identified from manually searching bibli-
ographies of relevant articles, was added. Thus, we
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finally selected seven RCTs!?%2%! for inclusion in
this meta-analysis.

Characteristics of Selected Studies

Table I presents the characteristics of the RCTs
that were included in this meta-analysis (patient
population and setting, study treatments, concomi-
tantly administered agents and timing of the evalua-
tion visits). All of the included RCTs were double-
blind.[?%26] Regarding the quality of the included
trials, six of seven were assigned a Jadad score of at
least 4.121-261 The diagnosis of pneumonia was based
on clinical, radiological and microbiological criteria
in four trials,?%21:23241 clinical and radiological crite-
ria in two trials!>>?°! and on clinical and microbio-

Potentially relevant articles
retrieved from MEDLINE
database (n = 381)

Potentially relevant articles
retrieved from the Cochrane
database (n = 287)

!

}

Articles selected for further
evaluation after screening
title and abstract (n = 34)

Articles selected for further
evaluation after screening
title and abstract (n = 17)

}

l

Excluded articles (n = 28)

after detailed review:

e comparing different
duration courses for
different antibacterial
regimens (n = 17)

e subgroup analysis of
another trial (n = 5)

e comparing different
dose regimens (n = 3)

e in children less than
2 months of age (n = 2)

enotan RCT (n=1)

Excluded articles (n = 13)

after detailed review:

e comparing different
duration courses for
different antibacterial
regimens (n = 9)

e subgroup analysis of
another trial (n = 2)

e comparing different
dose regimens (n = 1)

e in children less than
2 months of age (n = 1)

)

Six relevant RCTs identified

Four relevant RCTs
identified
(subset of those identified
with the MEDLINE search)

One more RCT identified by

reviewing reference lists

Seven studies in total were selected
for inclusion in our meta-analysis

Fig. 1. Flow diagram of the detailed process for selection of articles
for inclusion in the meta-analysis. RCT = randomized controlled

trial.
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for8d (10din

total)

for5d (7din

total)

Randomization was performed after 72 h of treatment with amoxicillin.

a

once daily; PO = oral; PP

long course; NR = not reported; od

intention-to-treat; IV = intravenous; LC =

intensive care unit; ITT
Pneumonia Severity Index; pts = patients; gxh = every x hours; SC = short course; — indicates followed by.

community-acquired pneumonia; ICU =

CAP =

per protocol; PSI

logical criteria in one trial.??! The latter RCT in-
volved children who were additionally required not
to have responded to 3 days of symptomatic therapy.
In addition, five of seven trials[2%-21:23.24.26] jpyolved
adult patients with CAP who were treated either as
inpatients or as outpatients. None of the included
RCTs evaluated patients who required admission in
intensive care units. The remaining two trials were
performed on children with non-severe CAP, aged
2-59 months, residing in developing countries.[?>2!
Data regarding the use of any concomitantly admin-
istered therapy were reported in two trials.?>?3 The
timing of the end-of-therapy and late follow-up
evaluation visits varied appreciably (minimum day
6, maximum days 17-21 for the end-of-therapy
evaluation; minimum days 12-14, maximum days
3045 for the late follow-up evaluation; all values
counting from the beginning of study treatments).

Outcomes

In table II, we present the extracted data regard-
ing the primary and secondary outcomes of this
meta-analysis.

Clinical Success

Data on the primary effectiveness outcome of
clinical success at the end-of-therapy evaluation
were provided in six of seven included RCTs.20-2
There was no difference regarding clinical success
at the end of therapy between short- and long-course
regimens for the treatment of CAP (5107 patients;
fixed-effect model [FEM]; odds ratio [OR] = 0.89;
95% CI1 0.74,1.07) [figure 2]. In the secondary ana-
lysis regarding clinical success at the late follow-up
evaluation,[20-21.24.26] there was no difference in clin-
ical success at the follow-up visit between the short-
and the long-course regimens (five RCTs, 2762
patients; FEM; OR = 0.98; 95% CI 0.80, 1.20)
[figure 3]. In the subset analysis of studies including
adult patients,2021:2324 no difference was found in
end-of-therapy clinical success between the short-
and long-course regimens (four RCTs, 1095 pa-
tients; FEM; OR = 0.92; 95% CI 0.58, 1.47) [figure
2]. In the subset analysis of studies involving pae-
diatric patients,?>? there was no difference in end-
of-therapy clinical success between the short- and
long-course regimens (two RCTs, 4012 patients;
FEM; OR =0.88; 95% CI1 0.72, 1.08) [figure 2]. The
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1847

Short- versus Long-Course Therapy for CAP

'9sIn09 poys = 9§ ‘jusned = 1d ‘papodal Jou = YN ‘9sin0d Buo| = 97 ‘dn-mojjo) = N4 ‘Adesay} jo pus = 103

‘9SBasIp JOUIOUR IO SJUSAS 9SISAPE 0} ONp S|EMBIPYIA B

(0) (0 0 (¥ (0) (0) (6°06) z/02 (528) ve/12 (6661)
22/0 ¥2/0 dN HN 220 Vel 22/0 ¥2/0 N 4N dN N (ez'le 10 [9B8IS
(0) (0) (6°9) (r'v) (10) (0) (e1) (1) (28) £26/86/ (£°08) 086/16Z (2002)
€.6/0 086/0  €.6//S  086/eY €/6/L 086/0 €/6/€L 086/t dN dN  (#'e8) €26/L18  (6718) 086/€08 (2l LOOSYIN
(2002)
() e(2°€) (e8) (08) (69) (ce) (8°'22) 26/29 (v°€2) v6/69 ver'1e
6L1L/S SZh/y  6LL/86 GZL/O00k 6LL/L  Sely dN 4N dN dN (1°e6) £8/18 (1'06) 16/28 10 ®uoydoaT]
(1e) (Z'v) (+2) (r've) (o (g0 HN HN HN HN (¥002)
S61/9 €61/6  S6L/Ly  €6L/LY S6l/2  €6L/L dN 4N (08) 59/25 (£°28) G9/26 (8'88) L9L/evL (€68) 6SL/EYL  (ear'lE 10 JONIDL
(+002)
(0) (0) (rv) (e9) HN gN lear 18
4N HN dN UN  €601/0 S60L/0 €60L/8F SG601/8S dN dN (8'G6) 9201/€86 (6'76) £€01/086 1o [emieby
(9002)
(0) (0 (902) (zo1) (0) (0) (S2) o0z/51 (08) sz/0z (528) 95/61 (r°06) 25/Lt na’le 1
€9/0 96/0 €9/eL 95/9 €9/0 95/0 dN 4N (g6) 02/6+ (88) S2/2e (e°€6) 09/9S (926) ¥S/0G  InoessnoW |3
(2) (1) (12) (12) (+°0) (0) (6°06) 12L/0LL  (v'16) S01/96 (L'26) L2z/602  (S6) gka/0e2 (2002)
¥S92/S 9Sz/e  ¥S2/eS  9Se/vS ¥S2/L  9S¢/0 dN dN  (96) 9zt/leL  (S°€6) 80L/L0L (8'G6) 9ge2/9gz  (S°96) Lve/9ee lozl'[€ 19 34
o1 oS 01 oS o1 oS 01 oS o1 0S 01 0S
[(%) Nyu] swiene esienpe [(%) Nyu] swuene [(%) N/ [(%) N N4 eye| pue 103 e N4 eel pue 103 (1eak)
0] anp s|emelpyim 1d 9SIaAPE YIM S1d Ajreuon sasdejoy [(%) Nyu] sse29ns [eo160]01qoIdIN 1e [(%) N/u] ss829ns [eoul|) Apnis

sisAjeue-elow 8y} Jo sawooNo Arepuooss pue Aewnd ay) Buipiebal s|el) Pajjou0d PaZIWOPUERS PapNjoUl By} Wolj ereq °|| dqeL

Drugs 2008; 68 (13)

© 2008 Adis Data Information BV. All rights reserved.



1848 Dimopoulos et al.
Study or Short course Long course OR (fixed) Weight OR (fixed) Year
sub-category (n/N) (n/N) 95% CI (%) [95% Cl]

Studies including adult patients

Leophonte et al. 82/91 81/87 —_—. 3.48 0.67[0.23,1.98] 2002
Tellier et al. 142/159 143/161 6.46 1.05[0.52,2.12] 2004
El Moussaoui et al. 50/54 56/60 1.67 0.89[0.21,3.76] 2006
File et al. 236/247 226/236 4.38 0.95[0.40,2.28] 2007
Subtotal (95% Cl) 551 544 15.99  0.92[0.58, 1.47]

Total events: 510 (short course), 506 (long course)

Test for heterogeneity: chi? = 0.46, df = 3 (p = 0.93), I = 0%

Test for overall effect: Z=0.10 (p = 0.74)

Studies including paediatric patients

MASCOT 803/980 811/973 62.50 0.91[0.72,1.15] 2002
Agarwal et al. 980/1033 983/1026 2151 0.81[0.54,1.22] 2004
Subtotal (95% CI) 2013 1999 84.01 0.88[0.72, 1.08]

Total events: 1783 (short course), 1794 (long course)
Test for heterogeneity: chi® = 0.22, df = 1 (p = 0.64), 12 = 0%
Test for overall effect: Z=1.22 (p = 0.22)

Total (95% Cl) 2564 2543 < 100.00  0.89 [0.74, 1.07]
Total events: 2293 (short course), 2300 (long course)
Test for heterogeneity: chi® = 0.72, df = 5 (p = 0.98), 12 = 0%
Test for overall effect: Z=1.25 (p = 0.21)
T T T T T T
0.1 0.2 0.5 1 2 5 10

Favours long course

Favours short course

Fig. 2. Meta-analysis of clinical success at the end-of-therapy assessment of per protocol patients with community-acquired pneumonia
treated with short- vs long-course antibacterial regimens. Vertical line indicates ‘no difference’ between compared treatments; horizontal
lines indicate 95% confidence intervals; squares indicate point-estimates; size of the squares indicates weight of the study in the meta-
analysis; diamond shape indicates pooled odds ratio (OR) plus 95% confidence interval.[20-23]

subset analysis that compared clinical success in
patients treated with short-course regimens of no
more than 5 days duration with patients treated with
long-course regimens of at least 7 days duration,
corresponded to the subset analysis of studies in-
cluding adult patients mentioned here.?021:23241 Ad-
ditionally, a sensitivity analysis was performed ex-
cluding the study by El Moussaoui et al.,”!'! because
randomization was done on patients who had im-
proved on day 3, so an accurate estimation of the
clinical success of a 3-day versus longer regimen
cannot be done. In this analysis, there was no differ-
ence in clinical success at the end of therapy be-
tween the short- and long-course regimens (five
RCTs, 4993 patients; FEM; OR = 0.89; 95% CI
0.74, 1.07).

Microbiological Success

Data regarding microbiological success at the
end-of-therapy evaluation were provided in three of
the seven included RCTs that involved adult pa-
tients.[2021:231 There was no difference regarding mi-

© 2008 Adis Data Information BV. All rights reserved.

crobiological success at the end of therapy between
the short- and long-course regimens for the treat-
ment of CAP (409 patients; FEM; OR = 1.03; 95%
CI 0.52, 2.05). In the secondary analysis regarding
microbiological success at the late follow-up evalu-
ation,?%2!) there was no difference in microbiologi-
cal success between the short- and long-course regi-
mens (two RCTs, 271 patients; FEM; OR = 1.14;
95% CI 0.53, 2.47).

Relapses

Data regarding relapses were provided in one
adult®® and in the two paediatric?>21 RCTs includ-
ed in the meta-analysis. There was no difference
regarding the relapse rate between the short- and
long-course regimens for the treatment of CAP
(4187 patients; FEM; OR = 1.15; 95% CI 0.81,
1.63). In the subset analysis limited to paediatric
patients, relapses did not differ between compared
treatments (two RCTs, 4141 patients; OR = 1.15;
95% CI 0.81, 1.63).
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Mortality

Data regarding mortality were provided in all of
the seven included RCTs.[20-201 There was no differ-
ence regarding mortality between the short- and
long-course regimens for the treatment of CAP
(5438 patients; FEM; OR = 0.57;95% CI1 0.23, 1.43)
[figure 4]. In the subset analysis of studies including
adult patients,?021:23:24.26 ng difference was found in
mortality between the short- and long-course regi-
mens (five RCTs, 1188 patients; FEM; OR = 0.60;
95% CI 0.23, 1.58) [figure 4]. In the subset analysis
of paediatric studies, no difference was found in
mortality between compared treatments (two RCTs,
4141 patients; OR = 0.33; 95% CI 0.01, 8.13) [fig-
ure 4].

Adverse Events

Data regarding adverse events were provided
in five (four involving adults and one involving
paediatric  patients) of the seven included
RCTs.[2021.23-251 There was no difference regarding
adverse events between the short- and long-course
regimens for the treatment of CAP (3214 patients;

FEM; OR = 0.90; 95% CI 0.72, 1.13) [figure 5]. In
the subset analysis of studies including adult pa-
tients,[20-21:2324] no difference was found in adverse
events between the short- and long-course regimens
(four RCTs, 1261 patients; FEM; OR = 0.98; 95%
CI0.75, 1.29) [figure 5]. This analysis corresponded
to the subset analysis comparing adverse events in
patients treated with short-course regimens of no
more than 5 days duration with patients treated with
long-course regimens of at least 7 days duration.

Withdrawals due to Adverse Events

Data regarding the withdrawals due to adverse
events were provided in six (all five adult studies
and one paediatric study) of the seven included
RCTs.[2021.23-26] Ty total, withdrawals due to adverse
events were noted in 16 of 1634 patients (1%)
allocated to the short-course treatment arms and in
16 of 1626 patients (1%) allocated to the long-
course treatment arms. There was no difference
regarding withdrawals due to adverse events be-
tween the short- and the long-course regimens

Study or Short course Long course OR (fixed) Weight OR (fixed) Year
sub-category (n/N) (n/N) 95% CI (%) [95% Cl]
Studies including adult patients
Siegel et al. 21/24 20/22 - 1.37 0.70[0.11,4.64] 1999
Leophonte et al. 69/94 67/92 9 9.46 1.03[0.54, 1.97] 2002
El Moussaoui et al. 47/52 49/56 2.38 1.34[0.40, 4.53] 2006
File et al. 230/242 209/227 —ta 5.62 1.65[0.78,3.51] 2007
Subtotal (95% Cl) 412 397 < 18.84 1.23[0.79, 1.91]
Total events: 367 (short course), 345 (long course)
Test for heterogeneity: chi? = 1.23, df = 3 (p = 0.74), I = 0%
Test for overall effect: Z = 0.92 (p = 0.36)
Studies including paediatric patients
MASCOT 791/980 798/973 81.16  0.92[0.73, 1.15] 2002
Subtotal (95% Cl) 980 973 z 81.16  0.92[0.73, 1.15]
Total events: 791 (short course), 798 (long course)
Test for heterogeneity: not applicable
Test for overall effect: Z = 0.74 (p = 0.46)
Total (95% ClI) 1392 1370 <@ 100.00 0.98[0.80, 1.20]
Total events: 1158 (short course), 1143 (long course)
Test for heterogeneity: chi? = 2.56, df = 4 (p = 0.63), 12 = 0%
Test for overall effect: Z = 0.23 (p = 0.82)
T T T T T T
0.1 0.2 0.5 1 2 5 10

Favours long course

Favours short course

Fig. 3. Meta-analysis of clinical success at the late follow-up assessment of per protocol patients with community-acquired pneumonia
treated with short- vs long-course antibacterial regimens. Vertical line indicates ‘no difference’ between compared treatments; horizontal
lines indicate 95% confidence intervals; squares indicate point-estimates; size of the squares indicates weight of the study in the meta-
analysis; diamond shape indicates pooled odds ratio (OR) plus 95% confidence interval.[20:2123-26]
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Study or Short course Long course OR (fixed) Weight OR (fixed) Year
sub-category (n/N) (n/N) 95% ClI (%) [95% Cl]
Studies including adult patients
Siegel et al. 1/24 0/22 = 3.94 2.87[0.11,74.26] 1999
Leophonte et al. 4/125 7/119 — 55.90 0.53[0.15,1.86] 2002
Tellier et al. 1/193 2/195 - 15.94  0.50[0.05, 5.59] 2004
El Moussaoui et al. 0/56 0/53 Not estimable 2006
File et al. 0/256 1/254 - 12.10 0.33[0.01,8.12] 2007
Subtotal (95% CI) 654 643 > = 87.88  0.60[0.23, 1.58]
Total events: 6 (short course), 10 (long course)
Test for heterogeneity: chi? = 1.08, df = 3 (p = 0.78), I = 0%
Test for overall effect: Z = 1.03 (p = 0.30)
Studies including paediatric patients
MASCOT 0/980 1/973 = 12.12  0.33[0.01,8.13] 2002
Agarwal et al. 0/1095 0/1093 Not estimable 2004
Subtotal (95% CI) 2075 2066 —— 12.12  0.33[0.01, 8.13]
Total events: 0 (short course), 1 (long course)
Test for heterogeneity: not applicable
Test for overall effect: Z = 0.68 (p = 0.50)
Total (95% Cl) 2729 2709 e o 100.00 0.57[0.23, 1.43]
Total events: 6 (short course), 11 (long course)
Test for heterogeneity: chi? = 1.20, df = 4 (p = 0.88), I = 0%
Test for overall effect: Z = 1.20 (p = 0.23)
T T T
0.01 1 10 100

Favours short course

Favours long course

Fig. 4. Meta-analysis of mortality in patients with community-acquired pneumonia treated with short- vs long-course antibacterial regimens.
Vertical line indicates ‘no difference’ between compared treatments; horizontal lines indicate 95% confidence intervals; squares indicate
point-estimates; size of the squares indicates weight of the study in the meta-analysis; diamond shape indicates pooled odds ratio (OR) plus

95% confidence interval.[20-26]

for the treatment of CAP (3260 patients; FEM;
OR =0.99; 95% CI 0.49, 2.00).

Discussion

The main finding of this meta-analysis is that
short-course therapy for CAP was found to be as
effective as treatment of traditionally longer dura-
tion for this entity. However, the analysis of mor-
tality is based on too few deaths resulting in wide
95% confidence intervals that do not allow us to
make any firm conclusions. In terms of safety, no
difference was found between compared treatments.
It should be mentioned that the population of the
RCTs included in this meta-analysis was heteroge-
neous. This primarily refers to the inclusion of two
large paediatric studies performed in developing
countries, along with studies performed on adult
patients in Western countries. In this regard, out-
comes were evaluated in separate analyses for these
two different subsets of patients. The findings of the

© 2008 Adis Data Information BV. All rights reserved.

meta-analysis proved consistent in both subpopula-
tions.

Regarding the analysis in the adult population, it
should be noted that all relevant RCTs excluded
patients with various determinants of disease severi-
ty, mostly relating to unstable vital signs.[?32426]
Yet, three of the five RCTs referring to adult pa-
tients evaluated exclusively hospitalized pa-
tients,?1-24201 while an additional RCT evaluated
both inpatients and outpatients.??! Still, standard-
ized scoring systems for the evaluation of the degree
of severity of the disease were not used in the great
majority of studies. Thus, it cannot be adequately
assessed whether the hospitalized patients included
in the these RCTs[?1:232426] had pneumonia of such
severity to require hospitalization by current stan-
dards. Consequently, the extrapolation of the find-
ings of this meta-analysis in non-ambulatory pa-
tients with moderate to severe disease should be
done with caution.
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The effectiveness of short-course therapy for
CAP, observed in this meta-analysis, is supported by
additional evidence. First, there are increasingly
more data derived from studies in other types of
respiratory tract infections where antimicrobial ther-
apy can be shortened without compromising effec-
tiveness.!”-?! Additionally, an observational study
concluded that, in the great majority of patients with
ventilator-associated pneumonia, the infection can
be cleared or be substantially contained after 3 days
of antimicrobial treatment. The prognosis of this
group of patients was favourable.?”! Another study,
in a tropical area, effectively treated patients with
CAP up to the time that they remained afebrile for
24 hours. The average duration of treatment was
2.54 days and no patient had adverse outcomes.?!!

Current US guidelines recommend that treatment
for CAP can be discontinued after a minimum of
5 days in patients who remain afebrile for
48-72 hours, provided that no more than one sign of
pneumonia-associated clinical instability is pre-
sent.32! In patients with CAP, even those who are
hospitalized, the median time to resolution of fever

and the median time to clinical stability have been
shown to be 303334 and 4 days,?! respectively;
therefore, it can be inferred that, on the basis of
current recommendations, approximately half of the
patients with CAP should be treated for a total
duration of 5-6 days.[3 It should be noted that some
of the pneumonia-associated symptoms that do not
relate to clinical instability, such as cough or fatigue,
can persist for a relatively longer period of time
without serious clinical implications.**3”) Thus,
they should preferably not be used to guide deci-
sions regarding the duration of therapy.

A potential consideration regarding the duration
of antimicrobial therapy in CAP is that inappropri-
ately short regimens may lead to relapse of the
disease after initial improvement. In patients with
ventilator-associated pneumonia, short-course treat-
ment was associated with a 15% higher relapse rate
of specific pathogens, namely non-fermentative
Gram-negative bacteria, such as Pseudomonas
aeruginosa and Acinetobacter baumannii; however,
this did not affect the mortality of patients infected
with the respective pathogens.”®! On the contrary,

Study or Short course Long course OR (fixed) Weight OR (fixed) Year
sub-category (n/N) (n/N) 95% ClI (%) [95% Cl]
Studies including adult patients
Leophonte et al. 100/125 98/119 Y R 12.67 0.86[0.45,1.63] 2002
Tellier et al. 47/193 41/195 N 19.46 1.21[0.75,1.95] 2004
El Moussaoui et al. 6/56 13/63 - ! 6.89 0.46[0.16,1.31] 2006
File et al. 54/256 53/254 26.48 1.01[0.66, 1.55] 2007
Subtotal (95% Cl) 630 631 P 6550 0.98[0.75, 1.29]
Total events: 207 (short course), 205 (long course)
Test for heterogeneity: chi? = 2.94, df = 3 (p = 0.40), 1> = 0%
Test for overall effect: Z = 0.12 (p = 0.90)
Studies including paediatric patients
MASCOT 43/980 57/973 o 3450 0.74[0.49,1.11] 2002
Subtotal (95% CI) 980 973 ‘, 34.50 0.74[0.49, 1.11]
Total events: 43 (short course), 57 (long course)
Test for heterogeneity: not applicable
Test for overall effect: Z = 1.47 (p = 0.14)
Total (95% Cl) 1610 1604 < 100.00 0.90[0.72, 1.13]
Total events: 250 (short course), 262 (long course)
Test for heterogeneity: chi? = 4.30, df = 4 (p = 0.37), 1> = 6.9%
Test for overall effect: Z = 0.93 (p = 0.35)
T T T T T T
0.1 0.2 0.5 1 2 5 10

Favours short course

Favours long course

Fig. 5. Meta-analysis of adverse events reported for patients with community-acquired pneumonia treated with short- vs long-course
antibacterial regimens. Vertical line indicates ‘no difference’ between compared treatments; horizontal lines indicate 95% confidence
intervals; squares indicate point-estimates; size of the squares indicates weight of the study in the meta-analysis; diamond shape indicates

pooled odds ratio (OR) plus 95% confidence interval.[20.21.24.25]
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the present meta-analysis for CAP showed that treat-
ment success evaluated at the time of late follow-up,
thus presumably incorporating the majority of relap-
ses, did not differ among compared treatment arms.

Although not assessed in this meta-analysis, be-
cause of a lack of relevant data, a longer course of
antimicrobial therapy may be associated with a
higher rate of secondary infections caused by resis-
tant pathogens, due to the selective pressure of anti-
bacterials, as has been shown in patients with venti-
lator-associated pneumonia.”®! Additionally, an in-
creased risk for emergence of resistant strains
related to longer courses of therapy may derive from
declining patient adherence to the assigned regimen
after the first days of therapy and symptom resolu-
tion.38-41" Specifically, decreased compliance can
lead to longer exposure of pathogens to low drug
concentrations, which, in turn, promotes the emer-
gence of drug resistance.! 142!

With regard to paediatric CAP, it should be noted
that the incidence of this entity in the community
peaks in children between the ages of 2 months and
5 years, which was the population on which the two
included paediatric RCTs focused.!!! Particularly for
developing countries, acute lower respiratory tract
infections is the primary cause of mortality observed
among children under 5 years of age.?! Issues relat-
ing to treatment cost, adherence to therapy and
emergence of resistance, which are linked to the
type and cost of potentially effective antibacterials,
are essential for the choice of antibacterial therapy.
In fact, in one of the two included studies, in which
relevant outcomes were measured, the longer course
of therapy was related to decreased compliance to
therapy and increased resistance rates of Streptococ-
cus pneumoniae to cotrimoxazole (trimethoprim/
sulfamethoxazole).??

The 5-day amoxicillin regimen used as the com-
parator arm in the paediatric studies performed in
developing countries, may be regarded insufficient
for maximal therapeutic benefits to be achieved.
However, a 5-day duration of therapy corresponds
to the recommendations of the WHO for non-severe
CAP in children.™ In developed countries, data
about the optimal treatment of CAP in children are
scarce. Few professional societies have issued rele-
vant guidelines. Among these, the British Thorac-
ic Society recommends treatment duration of

© 2008 Adis Data Information BV. All rights reserved.

7-10 days for agents without an extended half-
life.* It is noteworthy that the major bacterial
aetiological agents of CAP in the particular group of
children aged between a few months and 5 years, are
the same (namely S. pneumoniae and Haemophilus
influenzae) in both developing and developed coun-
tries.[?2446 In this regard, the finding of this meta-
analysis that shorter duration regimens may be
equally effective to longer duration ones could be
considered in decision-making regarding the treat-
ment of paediatric CAP in developed countries.
However, an issue of concern is that the overall rate
of clinical failure in the 5-day treatment control
arms of both included paediatric studies was rela-
tively high. Yet, this could be disregarded because it
was mainly attributed to the inclusion of many cases
of viral pneumonia, particularly due to respiratory
syncytial virus.[#”]

The main limitation of this meta-analysis is the
relatively small number of studies that have been
performed on the issue addressed. Moreover, the
duration of pathogen-specific therapy, as well as the
duration of therapy with combination regimens,
which are frequently used in clinical practice, were
not evaluated in the included RCTs. Although the
findings of this meta-analysis regarding the com-
parable effectiveness of short-course monotherapy
regimens with regard to long-course ones could
plausibly be extrapolated to combination regimens
as well, further research on the latter issue is recom-
mended. On the other hand, the strengths of this
meta-analysis are that all of the included trials had a
double-blind design and almost all had a high meth-
odological quality. Additionally, in practically all of
the analyses performed, no statistical heterogeneity
was noted between studies.

Conclusion

The findings of this meta-analysis indicate that
the treatment of CAP could effectively be shortened
compared with traditionally used regimens for most
adult patients, including those with disease of milder
severity who do not require hospitalization, as well
as a subset of those with more severe disease that
necessitate in-hospital therapy, but who are in a
rather stable clinical condition. Also, the findings of
this meta-analysis regarding the two included pae-
diatric studies®>>! imply that the duration of treat-
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ment of CAP could be shortened to a 3-day regimen
for children aged between 2 and 59 months with
non-severe disease, without appreciably compro-
mising clinical effectiveness. Since the findings of
this meta-analysis require further evaluation in ap-
propriately designed studies, before definite recom-
mendations can be made, we suggest that a shorter
duration of antimicrobial therapy be particularly
considered for patients who rapidly respond to ini-
tially administered antimicrobial regimens. How-
ever, future studies should also involve groups of
patients who are sicker, where severity is measured
using appropriate scores such as CURB-65 (Confu-
sion, Urea, Respiratory rate, Blood pressure, age
>65 years)P! or the Pneumonia Severity Index.¥
Besides, regulatory agencies should demand that
sicker pneumonia populations are included in clin-
ical trials in order to approve new indications for
shorter antibacterial courses versus a traditionally
longer fixed course.
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