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review and meta-analysis of placebo controlled randomised trials
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Abstract

Objective To systematically review the evidence for the
effectiveness of antibiotics in acute purulent rhinitis (many
guidelines advise against their use on the basis of one study that
showed no effect).

Data sources Medline, Embase, Cochrane Register of
Controlled Trials, and reference lists of retrieved articles.
Review methods Meta-analysis of data from double blind
randomised placebo controlled trials comparing antibiotics
with placebo for acute purulent rhinitis (duration less than 10
days).

Results Seven studies were retrieved; four contributed data on
benefits of antibiotics, and four contributed data on harms of
antibiotics. The pooled relative risk of benefit for persistent
purulent rhinitis at five to eight days with antibiotics was 1.18
(95% confidence interval 1.05 to 1.33). The numbers needed to
treat ranged from 7 to 15 when the pooled relative risk was
applied to the range of control event rates. The relative risk for
adverse effects with antibiotics was 1.46 (1.10 to 1.94). The
numbers needed to harm for adverse effects ranged from 12 to
78.No serious harms were reported in the placebo arms.
Conclusions Antibiotics are probably effective for acute
purulent rhinitis. They can cause harm, usually in the form of
gastrointestinal effects. Most patients will get better without
antibiotics, supporting the current “no antibiotic as first line”
advice.

Introduction

Acute purulent rhinitis (a runny nose with coloured discharge) is
a common feature of the common cold. One study of the natural
history of acute rhinitis stated that clear and purulent rhinitis
both lasted about two weeks,' although the duration might vary
with the prevalence of specific infecting organisms. Nevertheless,
the presence of purulent nasal discharge has repeatedly been
shown to be an important determinant of the prescribing of
antibiotics for respiratory tract infections for both adults and
children”" Indeed, one study found that purulent nasal
discharge was a stronger predictor of antibiotic prescribing than
any other characteristic of patients."

Most guidelines recommend that antibiotics should not be
used for this condition,” ° citing one study that found no evidence
that antibiotics reduce the duration of acute purulent rhinitis.”
However, a recent larger study reported that treatment with
amoxicillin reduced the duration of purulent rhinitis, although it
found no significant difference between the groups in terms of
general improvement in symptoms.”
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Concern exists about overuse of antibiotics leading to bacte-
rial resistance.” Most antibiotics are used in primary care, so this
is where any reduction needs to take place. As antibiotic use is
often based on the presence of purulent rhinitis, determining
whether antibiotics are effective in this condition is important.
Our aim was to systematically search for studies on the effective-
ness and harms of antibiotics for acute purulent rhinitis and to
do a meta-analysis and review of the articles.

Methods

Inclusion and exclusion criteria—We included controlled trials in
which the intervention was an antibiotic compared with a
placebo for patients with acute purulent rhinitis. The primary
outcomes were persistence versus clearance of purulent rhinitis
and any adverse events reported. We defined “acute” as most
patients having less than 10 days with this symptom. We chose 10
days to separate our review from the Cochrane review of chronic
purulent rhinitis, which used 10 days as the starting point for the
inclusion criteria." The patients could be seen in any setting
equivalent to general practice (that is, they could self refer). We
did not limit the age of participants but excluded patients who
were considered, in the original studies, to have sinusitis.

Searches—We searched (to 13 November 2005) Medline,
Embase, and the Cochrane controlled trials register, using the
terms “purulent and (rhinitis or nasopharyngitis or rhinorrhea
or rhinorrhoea).” An alternative search on the rhinitis terms and
randomised controlled trial found no further relevant papers.
We also considered all the papers in the Cochrane review on
antibiotics for the common cold and acute purulent rhinitis and
the review on antibiotics for acute maxillary sinusitis."" ** We con-
tacted the authors of published controlled trials of antibiotics for
the common cold to see if they were aware of any unpublished
studies. We imposed no language restriction.

Selection, validity assessment, and data abstraction—FEach author
independently assessed the titles and abstracts of potential
papers; assessed the included trials for the quality of randomisa-
tion, concealment of allocation, co-interventions, losses to
follow-up, intention to treat analysis, degree of blinding, and
extraction of data; and scored the trials by using the Jadad scale.”
Disagreement between the authors was readily resolved by
discussion.

Quantitative analysis—We used RevMan 4.2 (Nordic
Cochrane Centre, Rigshospitalet, 2003) to assess the pooled
relative risks and 95% confidence intervals."" We present results
of both random effects and fixed effects models for the main
analysis; for simplicity, we present results of only the fixed effects
model for other analyses.
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Search on purulent and (rhinitis or nasopharyngitis or rhinorrhea or
rhinorrhoea):
Medline papers (n=202)
Embase papers (n=157)
Cochrane Controlled Trials Register papers (n=32)
Total papers (n=260)

Cochrane review on
antibiotics for common cold:
Additional papers (n=4)

Papers excluded as not on
infective rhinitis or not
randomised controlled trials
(n=257

Papers included (n=7) (1 excluded, see text) |

Fig 1 Search strategy

Results

Search results and study characteristics

Figure 1 shows the search strategy, and the table summarises the
studies found. The searches found five papers on purulent rhini-
tis (De Sutter 2002, Howie 1970, Taylor 1977, Todd 1984, and
Vogt 1966).”° ' A further paper (Herne 1980) reported a
reduction in rhinitis without stating if the rhinitis was purulent or
clear’; we therefore did analyses both including and excluding
this study. Another study reported a reduction in rhinitis, also
without stating if this was purulent or clear, but we did not
include it as the numerical data were not suitable for pooling."
Howie used illnesses, not individual patients, as the denominator
and hence is not pooled in the analysis of benefit from antibiot-

ics (none found).” However, the adverse effect reports were
based on individual patients and so contribute to the harms
analysis. Vogt found a significant improvement with antibiotic
but was excluded as the antibiotic treatment was topical and
compared with a locally active agent rather than placebo, an oral
antibiotic was given to “most patients” in both groups, and the
group allocation is not explained.”

Taylor (and Vogt) included only children, De Sutter included
children and adults, and the other studies included only adults.
Three studies reported purulent rhinitis without further
explanation.” ” ' De Sutter relied on the clinical decision of the
recruiting doctors, although we noted that 53-56% of
participants reported unilateral facial pain®; the other studies did
not report the incidence of unilateral facial pain.

Quantitative analyses
The pooled effect for the studies contributing data specifically on
purulent rhinitis shows a significant benefit from antibiotics at
five to eight days (fig 2)—relative risk 1.18 (95% confidence inter-
val 1.05 to 1.33, random effects); 1.21 (1.08 to 1.35, fixed effects).
If data from Herne are included as purulent rhinitis, the relative
risk is 1.21 (1.09 to 1.34, fixed effects). Using a relative risk of
1.18, the numbers needed to treat for a benefit from antibiotics
ranged from seven for a baseline rate of 0.85'" * to 15 for a base-
line rate of 0.38.7

Various antibiotics were used: demethylchlortetracycline in
Howie (1970), amoxicillin and co-trimoxazole in Taylor (1977),
cefalexin in Todd (1984), and amoxicillin in De Sutter (2002).

Studies included in quantitative analysis

Name Methods Participants Interventions Outcomes Jadad score
Randomised General practice patients aged 12 years or ~ Amoxicillin 500 mg three times daily ~ Duration of purulent rhinitis: benefit with 5/5
controlled trial, above with respiratory tract infection and ~ for 10 days antibiotic (P=0.007). At eight days (personal

De Sutter double blind purulent rhinitis. Mean age: amoxicillin 37 conjmulnication, De Sutter): no purulent rhinitis

2002 (SD 14), placebo 39 (SD 15) antibiotic 125/180, placebo 95/179. Adverse
effects: diarrhoea with antibiotic 59/202,
placebo 39/206; “no significant difference” in
vomiting, abdominal pain, or rash

Herne 1980  Randomised 75 military men aged 16-23 years with Xibornol 250 mg two tablets three At day five: no rhinitis with antibiotic 43/46, 5/5
controlled trial, upper respiratory tract infections with no  times daily, tetracycline 250 mg two  placebo 17/22 (not stated if purulent or clear).
double blind obvious severe signs. Seven removed tablets three times daily, or matching No adverse effects reported

from analysis because clinically they placebo
seemed to have streptococcal tonsillitis;
therefore, n=68. No dropouts

Howie 1970  Randomised Male general practice patients. aged Demethylchlortetracycline 300 mg Adverse effects: antibiotic 25/293, placebo 5/5
controlled trial, 20-49. Self administered drug to start if twice daily for five days and 7/250 (not significant). Five patients had
double blind; drug cold or influenza-like illness and not matching placebo adverse effects more than once, so antibiotic
sent to patients in getting better after two days. No physical 20/288 (patients as denominator). No duration
advance of illness examination, so no lower respiratory tract given for outcome measures. All adverse effects

signs reported. 829 potential participants: “gastrointestinal,” except one possible drug
293 took antibiotics, 250 took placebo, 66 eruption

excluded due to chronic respiratory signs

or symptoms, 198 took no drug, 22

returned no cards

Taylor 1977  Randomised Children aged 2-10 years. General practice Co-trimoxazole 40 mg/5 ml or At day eight, no purulent rhinitis: amoxicillin 5/5
controlled trial with  patients with nasopharyngitis, amoxicillin 125/5 ml for five days or ~ 51/54, co-trimoxazole 72/75, placebo 50/59
three groups, double  pharyngotonsillitis, or bronchitis; 43% had placebo (assigned as 25/30 to each group for analysis).
blind auscultatory evidence of more extensive Adverse effects at day eight (vomiting,

airways disease; n=188 (excluding nine diarrhoea, rash); amoxicillin 8/54,
dropouts) co-trimoxazole 18/75, placebo 11/59

Todd 1984 Sequentially into Children older than 2 months at army Four groups: cefalexin + Comparing cefalexin only and placebo only at 5/5
pre-randomised medical centre with non-transparent pseudoephidrine + triprolidine; day 5-6: no purulent rhinitis, cefalexin 6/26,
groups anterior nasal discharge due to infection.  cefalexin; pseudoephidrine + placebo 9/24. Adverse effects (rash, diarrhoea,

Overall, 142 started, 107 analysed, 35 triprolidine; placebo. Cefalexin 25-50  vomiting, hyperactivity): 2/23, placebo 4/17
dropouts mg/kg/day (maximum 2 g). Drug

code broken if group A

streptococcus found on

nasopharyngeal cultures, and patient

excluded if got a treatable illness

such as otitis media

Vogt 1966 Randomised Paediatric population; no details given Nasal phenylephrine with “Excellent” or “good” clearance of purulent 0/5
controlled trial with nitrofurazone 0.02% or rhinitis at four days: antibiotic 44/50, placebo
two groups phenylephrine only 37/50
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Pooling the two studies that used amoxicillin gives a relative risk
of 1.26 (1.11 to 1.45, fixed effects).

The pooled relative risk for adverse effects was 1.46 (1.10 to
1.94, fixed effects), obtained from four studies.”®"'" The
numbers needed to harm ranged from 12 to 78 for control event
rates in the statistically significant studies (0.189" to 0.028"). The
harms were mainly gastrointestinal and a small number of
rashes.

A funnel plot suggests a paucity of small studies with small or
no effects. All of the included studies scored five out of five on the
Jadad scale.

Discussion

The findings from this study indicate that antibiotics for acute
purulent rhinitis may be beneficial. Harms attributed to antibiot-
ics were mainly vomiting, diarrhoea, and abdominal pain but
also included rashes and hyperactivity (table). No more serious
harm occurred in the placebo arm in any of the trials, which fits
with the clinical notion that this is not a serious condition. At
best, a number needed to treat of seven means that six patients
get no benefit for every one who gets benefit. Furthermore, the
number needed to treat for benefit from antibiotics (7-15) over-
laps with the number needed to harm (12-78). Our results are
consistent with the Cochrane review of chronic purulent rhinitis,
which found a benefit for antibiotics (calculated as a reduced risk
of persistent purulent rhinitis), with a pooled relative risk of 0.75
(95% confidence interval 0.61 to 0.92) and a number needed to
treat of nine (at the mean control event of 0.46)."

Several of the studies were not of high quality yet scored well
on the Jadad scale. None of the studies used an intention to treat
analysis, which is not a requirement of the Jadad scale. As various
terms are used for acute purulent rhinitis, we cannot be sure that
we retrieved all the relevant articles. We found four of the studies
in our Cochrane review of antibiotics for the common cold.

than placebo in clearing purulent rhinitis. It seems that antibiot-
ics may help purulent rhinitis, with or without the presence of
sinusitis. Any future studies, however, should specifically assess
the presence of sinus infection.

Our findings differ from the received wisdom in terms of the
effectiveness of antibiotics for acute purulent rhinitis. This high-
lights the dangers of relying on one study (Todd)’ to decide on
the effectiveness of a treatment when other studies show a differ-
ent effect. Our summation would be to suggest initial
management by non-antibiotic treatments or “watchful waiting,”
and that antibiotics should be used only when symptoms have
persisted for long enough to concern parents or patients. In this
case, antibiotic treatment may be considered, given that the
harms were usually gastrointestinal adverse effects and that indi-
vidual patients may be aware of their own ability to tolerate spe-
cific antibiotics. Our findings are consistent with the review on
antibiotics for chronic purulent rhinitis, and we do not feel that
more randomised controlled trials on this subject are warranted.
Thus we support the current guidelines in their advice not to use
antibiotics but arrive at this point by taking into account the evi-
dence, the benefits, and the harms of both treating and not treat-

ing.
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