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Abstract
Objective-To compare the effectiveness of

penicillin V and amoxycillin with placebo in treat-
ment of adult patients with acute sinusitis.
Design-Randomised, double blind, placebo

controlled trial.
Setting-Norwegian general practice.
Subjects-130 adult patients with a clinical

diagnosis of acute sinusitis confirmed by com-
puted tomography.
Main outcome measures-Subjective status

after three and 10 days of treatment, difference in
clinical severity score between day 0 and day 10 as
evaluated by the general practitioner, difference in
score from computed tomography on day 0 and
day 10, and duration of sinusitis.
Results-Amoxycillin and penicillin V led to

significantly faster and better recovery than
placebo. By day 10, 71 patients receiving antibiotic
treatment (86%) considered themselves to be
recovered or much better compared with 25 (57%)
receiving placebo. The mean (95% confidence
interval) reductions in clinical severity scores by
day 10 were 5.4 (5.0 to 5.8) for penicillin V, 5.5 (4.9
to 6.0) for amoxycillin, and 3.4 (2.8 to 4.0) for pla-
cebo. For the antibiotic groups combined the
number ofpatients with the greatest degree ofim-
provement on computed tomography (scale
0-16)-that is, score 5-16 on day 10-was 31183
(37%) compared with 10/44 (23%) receiving
placebo. The median duration of the sinusitis was
nine days in the amoxycillin group, 11 days in the

penicillin V group, and 17 days in the placebo
group.

Conclusion-Penicillin V and amoxycillin are
significantly more effective than placebo in the
treatment of acute sinusitis.

Introduction
Acute sinusitis, an inflammation in the paranasal

sinuses lasting no longer than one month, is a common
clinical problem in general practice.`3 Acute sinusitis is
a common reason for the prescription of antibiotics in
adult patients.4
The effectiveness of antibiotic treatment, however,

has been poorly documented. Only two placebo
controlled, randomised studies with clinical findings
and objective visualisation as inclusion criteria have
been found in the literature, one in children5 and one in
adults.6 The last study has met with criticism.'

Antibiotic treatment of acute sinusitis varies between

countries.`- 0 In Scandinavia penicillin V is the drug of
choice.8 The most common bacteria in acute sinusitis
are Streptococcus pneumoniae and Haemophilus influen-
zae, and the reason for using broad spectrum antibiotics
is mainly the prevalence of H influenzae, which may
have a low sensitivity to penicillin V." 12
Computed tomography of the paranasal sinuses has

mainly been used in evaluating patients in need of nasal
or sinus procedures and in staging patients with chronic
sinusitis. 1314 Lately it has also been used in the diagnos-
tic process of acute sinusitis,5 16 documenting involve-
ment of several sinuses, mainly the maxillary and
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ethmoid sinuses."7 18 Computed tomography was used
as a reference standard in the present study.
We compared the effectiveness of penicillin V,

amoxycillin, and placebo given to patients with acute
sinusitis. The comparisons included subjective status
after three and 10 days of treatment, as evaluated by the
patient; difference in clinical score between day 0 and
day 10, as evaluated by the general practitioner;
difference in results of computed tomography from day
0 and day 10, as evaluated by the radiologist; and dura-
tion of sinusitis, as evaluated by the patient.

Patients and methods
We included in the study patients from general prac-

tice in the T0nsberg region in southern Norway. The
patients were suspected of having acute sinusitis, which
was confirmed by a computed tomography. Exclusion
criteria were age 15 or under, pregnancy, ongoing anti-
biotic treatment, immunosuppressive treatment, previ-
ous operations in the nose or sinus region, misuse of
alcohol or narcotics, rheumatic disease, and allergy to
penicillin. If the symptoms had persisted for more than
30 days the patient was excluded because of possible
chronic sinusitis. Patients with high fever and strong
pain were not included because of ethical considera-
tions.

CLINICAL EVALUATION

All patients were examined by one experienced
general practitioner according to a standardised clinical
procedure on the same day as the computed
tomography was performed. The clinical signs and
symptoms evaluated were scored according to being
present or not or to severity. The symptoms and signs
registered are all common in acute sinusitis.' 16 19 20 The
presence of either hyposmia or anosmia, symptoms last-
ing longer than seven days before the first visit,
unilateral facial pain, pain in upper teeth, pain worsen-
ing on bending forward, or two phases in the disease
history each scored one point. Nasal obstruction, rhin-
orrhoea, sinus pain, and malaise estimated by the
patient gave a maximum of one point each. Rectal tem-
perature between 37.6 and 38.0°C scored 0.5 and
above 38.0 °C one point. Purulent secretion in the nasal
floor, which is a fairly consistent sign of purulent
sinusitis,l 16 was given two points. The points were sum-
mated for each patient, resulting in a "clinical severity
score" of a maximum of 13 points. A bacteriological
sample from the nasopharynx was taken at the time of
the clinical examination.

COMPUTED TOMOGRAPHY

Computed tomography was performed with contigu-
ous 5 mm thick coronal slices through the sinus
complex including all the paranasal sinuses (window
width 1500 HU, level 100-400 HU). The scans were
evaluated independently by two experienced radiolo-
gists. If they disagreed in interpretation, they reassessed
jointly and reached a consensus. The patients were
grouped according to the results into three groups: nor-
mal; mucosal thickening without fluid level or total
opacification; and acute sinusitis. The criteria for
confirming the diagnosis of acute sinusitis were
presence of fluid level or total opacification in any
sinus."2'-
The patients with sinusitis underwent further

computed tomography at the return visit after 10 days.
Both scans were evaluated at day 0 and day 10 with the
same scoring system, and the difference in scoring
between these two days was calculated. This system was
a modified version of that introduced by Lund and
Mackay for staging chronic rhinosinusitis.'4 The four
sinus regions were assessed bilaterally, in total eight
regions. A score was estimated for each sinus region

according to the following criteria: 0-negative sinus or
mucosal thickening <5 mm; 1-mucosal thickening 25
mm; 2-total opacification or fluid level.

In the ethmoid cells the limit of 5 mm was difficult to
use because of their small size; thus the distinction
between no opacification and partial or total opacifica-
tion was used. The maximum score for each patient was
16 points.

STUDY GROUP

From January to May 1994 and November 1994 to
May 1995 we recruited 244 patients to the study. Forty
four had negative results on computed tomography, 70
had mucosal thickening, and 130 had sinusitis. Of the
130, 85 were women. The mean age was 38.6 (range
16-74) years.
The size of the present study was determined by a

power calculation (a = 0.05, 3 = 0.10) based on
duration of illness, which suggested a sample size of 60
patients in each treatment group. For practical reasons
we stopped the trial when 130 patients with sinusitis
had been included, mainly because of problems with
recruiting more patients within a reasonable period.
The randomisation code was broken and the data ana-
lysed after the decision to stop recruitment was made.

RANDOMISATION AND TREATMENT

The trial was double blind; neither the patients, the
general practitioner, nor the radiologists were aware of
the allocation of treatment. Patients with sinusitis were
stratified according to clinical severity score <9.0 or
>9.0 and localisation of the sinusitis-unilateral maxil-
lary sinusitis, bilateral maxillary sinusitis, or sinusitis in
at least one of the remaining sinus regions. If the patient
had maxillary sinusitis in combination with sinusitis in
one of the other sinus regions, she or he was stratified to
one of the maxillary sinusitis groups. The randomisa-
tion was performed in blocks of three within each of
these six subgroups by using a dice to generate the ran-
dom allocations. The patients were randomised into one
of three treatment alternatives-penicillin V 1320 mg x

3 for 10 days; amoxycillin 500 mg x 3 for 10 days; or
placebo x 3 for 10 days-each given as two similar
appearing tablets three times a day. In addition the
patients were allowed nasal decongestants and mild
analgesics (paracetamol).

FOLLOW UP

After inclusion, stratification, and randomisation the
patients were instructed to keep a diary in which each
morning they marked on four visual analogue scales the
degree of nasal obstruction, rhinorrhoea, sinus related
pain, and malaise. Lastly, they were to answer the ques-
tion "Do you think you still have sinusitis today?" with
yes, uncertain, or no.

EVALUATION OF OUTCOME

On day 3 and day 10 the patients assessed their own
clinical condition as restored, much better, somewhat
better, unimproved, or worse. On day 10 all patients
came to a follow up visit, and a new clinical severity sta-
tus was estimated by the same general practitioner
according to the same scoring scheme as on day 0. The
difference in clinical severity between day 0 and day 10
was calculated.

Patients who answered "No" to the question of still
having sinusitis stopped their diary on day 10. The oth-
ers continued their registration until they answered
"No" to this question; this day was registered as the day
of cure. Maximum time limit of registration on the
visual analogue scale was set to 20 days, but patients
with episodes lasting more than 20 days recorded the
total number of days until recovery, the maximum
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Table 1-Patients' evaluation of clinical course during treatment, evaluated after three
and 10 days. Figures are numbers (percentages) of patients

Treatment Much Somewhat
group Restored better benter Unimproved Worse Total

Penicillin V:
Day 3 0 8(21) 24(62) 6 (15) 1 (3) 39 (100)
Day 10 12 (31) 20(51) 6 (15) 1 (3) 0 39 (100)

Amoxycillin:
Day 3 0 9 (20) 26 (59) 9 (20) 0 44 (100)
Day 10 20 (45) 19 (44) 4 (9) 1 (2) 0 44 (100)

Placebo:
Day 3 0 1 (2) 16 (36) 19 (44) 8 (18) 44 (100)
Day 10 5 (11) 20(45) 14 (32) 4 (9) 1 (2) 44(100)

x2 Test for trend: day 3-amoxycillin v placebo P<0.001, penicillin v placebo P<0.001, amoxycillin v penicil-
lin P = 1.00; day 10-amoxycillin v placebo P<0.001, penicillin v placebo P = 0.004, amoxycillin v penicillin
P = 0.19.

Table 2-Clinical severity score measured on scale from 0-13. Reduction between day
0 and day 10 for each treatment group and difference in reduction between antibiotic
groups and placebo group. Figures are mean severity scores (95% confidence intervals)

Treatment DIfference In reduction
group Day 0 Day 10 Reduction (antiblotics - placebo)

Penicillin V 8.3 (7.9 to 8.8) 2.9 (2.4 to 3.3) 5.4 (5.0 to 5.8) 2.0 (1.3 to 2.7)
Amoxycillin 8.4 (7.9 to 8.8) 2.9 (2.4 to 3.3) 5.5 (4.9 to 6.0) 2.1 (1.3 to 2.9)
Placebo 8.3 (7.8 to 8.7) 4.8 (4.2 to 5.4) 3.4 (2.8 to 4.0) -

Student's t test: penicillin V v placebo P<0.0001, amoxycillin v placebo P<0.0001, penicillin V v amoxycillin
P = 0.58.

Table 3-Difference in score on computed tomography measured on scale from 0-16
between day 0 and day 10 for each treatment group. Figures are numbers (percentages)
of patients

Degree of Improvement
Treatment Worsened Unchanged
group < 0 0 1-2 3-4 5-16 Total

Penicillin V 3 (8) 3 (8) 7 (18) 12 (31) 14 (36) 39 (100)
Amoxycillin 1 (2) 5 (11) 5 (11) 16 (36) 17 (39) 44 (100)
Placebo 7 (16) 8 (18) 13 (30) 6 (14) 10 (23) 44(100)

x2 Test for trend: penicillin V v placebo P = 0.02, amoxycillin v placebo P = 0.002, penicillin V v amoxycillin
P=0.66.

observation time being 30 days. In estimating the length
of the sinusitis episode, a Kaplan-Meier plot was used.

If the patient asked for another antibiotic because she
or he felt unchanged or just slightly better after 10 days,
the patient was given amoxycillin 500 mg x 3 for
another 10 days. In these cases the code of the original
treatment was not broken.

Possible side effects of the medication were registered
by each patient in two different ways. One was a regis-
tration of what, if any, side effects had been
experienced, the other a subjective evaluation of the
severity of side effects experienced indicated on a visual
analogue scale.
An intention to treat analysis was performed. We

used X2 test, X2 test for trend, Student's t test, Fisher's
exact test, and the two sided log rank test for statistical
analysis with a significance of 5% in all tests.

Results
The three treatment groups were similar in terms of

sex, mean age, mean clinical severity score, and mean
score on computed tomography at day 0 and of the
proportion of patients with unilateral and bilateral max-
illary sinusitis and with sinusitis in other sinus regions.
Ninety three out of 130 patients had maxillary sinusitis.

Drop outs-Twelve out of 130 patients stopped the
treatment before 10 days, and the code was broken.
Three patients, two receiving penicillin V and one

receiving amoxycillin, stopped the initial treatment after
a few days because of severe gastrointestinal side effects
and did not get any further treatment. They were
included in the table of side effects but were not
included in the other analyses because of lack of
registration of data after they dropped out of the study.
Seven patients in the placebo group and two patients in
the amoxycillin group stopped the treatment before 10
days. Six of the patients receiving placebo were given
amoxycillin. The seventh patient was given penicillin V,
referred to an otorhinolaryngologist, and had her max-
illary sinuses punctured. One of the two patients receiv-
ing amoxycillin had her maxillary sinuses punctured
and was given doxycycline. The other patient received
doxycycline from day 5. According to the principle of
intention to treat they were included in the analyses in
the groups to which they were originally randomised.

Subjective status-Table 1 gives the patients' evalua-
tions of the clinical course after three and 10 days. After
three days and 10 days there were significantly more
patients who felt better in the two antibiotic groups than
in the placebo group. There was no significant
difference between the antibiotic groups. After 10 days
86% (71) ofthe patients in the two antibiotic groups felt
restored or much better compared with 57% (25) of the
patients in the placebo group.

Clinical severity score-Table 2 gives the clinical sever-
ity score on day 0 and day 10. The two antibiotic groups
improved significantly more than the placebo group
(P<0.0001), and the reduction in severity score was
60% larger in the antibiotic groups than in the placebo
group.

Differences in computed tomography-Table 3 shows
the differences in evaluation by computed tomography
between day 0 and day 10. The two antibiotic groups
had a significantly higher degree of improvement than
the placebo group. The amoxycillin group had a higher
degree of improvement than the penicillin V group,
although the difference was not significant (P = 0.66).

Duration of episode of illness-Figure 1 illustrates the
length of the sinusitis episode for each treatment group.
The Kaplan-Meier plot shows the share of patients still
feeling ill at any one day. The amoxycillin group
(P<0.001) and the penicillin V group (P = 0.008) had a
significantly greater share of patients restored than the
placebo group. The length of the sinusitis episode was
estimated from the median value in each patient group.
The median was nine days in the amoxycillin group, 11
days in the penicillin V group, and 17 days in the
placebo group. In addition to the nine patients who
stopped the original treatment, four patients in the
amoxycillin group, eight in the penicillin V group, and
13 in the placebo group were given extended treatment
as they did not feel measurably better at day 10.

Bacteriology-Bacteriological specimens were
obtained from the nasopharynx of 125 patients. Thirty

- Penicillin V
Amoxycillin

" 0.8 X ' --- Placebo

UJ

0.6-
110.5 --

~0.4]
0.2]
P 0.2-

0.1.

0 5 10 15 20 25 30
Days

Fig 1 Proportion of 127 patients in three treatment groups
by days from start of treatment
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Table 4-Specified side effects in 130* patients in three treatment groups and severity
of side effects evaluated by patients on visual analogue scale running from 0-100 mm.
Figures are numbers (percentages) of patients

Mean
Penicillin V Amoxycillin Placebo (range)

Treatment group (n = 41) (n = 45) (n = 44) scale score P value

Diarrhoea 15 (37) 21 (47) 5 (11) 33 (2-93) 0.001t
Nausea/vomiting 10 (24) 14 (31) 5 (11) 43 (10-90) 0.07t
Rash 0 (0) 5 (11) 2 (5) 42 (20-85) 0.07*
Vaginal discharge 0 (0) 5 (11) 1 (2) 13 (7-20) 0.05f
Other (headache, asthenia) 4 (10) 5 (11) 6 (14) 24 (2-96) 0.9t
None 17 (41) 20 (44) 28 (64) - 0.08t

*Two patients receiving penicillin V and one patient receiving amoxycillin who dropped out of study because
of gastrointestinal side effects are included. Patients could state more than one side effect.

tX2 Test, df = 2.

tFisher's exact test.

one (25%) had Streptococcus pneumoniae, all sensitive to
the two antibiotics; 16 (13%) had Haemophilus
influenzae, one producing penicillinase and the rest sen-
sitive to both antibiotics; 14 (11%) had Staphylococcus
aureus, seven resistant to penicillin V, the rest sensitive
to both antibiotics; five (4%) had haemolytic strepto-
cocci group A, all sensitive to both antibiotics; five (4%)
had Moraxella catarrhalis, three resistant to both antibi-
otics; and one (1%) had Escherichia coli sensitive to
amoxycillin. Fifty three (42%) patients had "normal
nasal flora" comprising mainly Staphylococcus epider-
midis, Streptococcus viridans, and diphtheroid. There
were no significant differences between the three treat-
ment groups as to the incidence of haemophilus and
pneumococci.

Side effects-Table 4 shows the number and extent of
side effects experienced by the patients in the different
treatment groups. More than half of the patients in the
antibiotic groups experienced some degree of side
effects. Diarrhoea was most commonly reported, the
difference between the antibiotic groups and the
placebo group being significant. The experienced sever-
ity of the side effects is stated on the visual analogue
scale.

Discussion
Previous studies of antibiotic treatment of acute

sinusitis" have met criticism.7 To meet this criticism
the present study was randomised, double blind, and
placebo controlled, with matched treatment groups of
patients seen in general practice.
The use of computed tomography to determine fluid

level or total opacification as inclusion criteria is well
established.2"2- Questions have been raised concerning
the rate of false positive results in computed
tomography of the sinus.24 Incidental findings of total
opacification or fluid level in asymptomatic patients,
however, have been found only rarely.24 25 Even though
we used computed tomography as a reference standard
in this study, this does not imply that we recommend it
as a routine examination in general practice for patients
with suspected acute sinusitis.
The difference we found between treatment with pla-

cebo and antibiotic is in our opinion considerable and
clinically relevant. The difference in clinical severity
score between day 0 and day 10 was 60% greater in the
two antibiotic groups than in the placebo group. A dif-
ference of seven days' illness duration with and without
antibiotic treatment was also significant. This is in line
with the considerations of Sackett et al, who state that
differences in relative risk of 50% almost always are

clinically significant.26 The difference in illness duration
has not been reported before. Our study confirms that
acute sinusitis in some cases is a self limiting disease, as
over half of the patients in the placebo group felt
restored or much better after 10 days.

Key messages

* Penicillin V and amoxycillin are significantly
more effective than placebo in treating acute
sinusitis

* The median duration of sinusitis with different
treatment was nine days for amoxycillin, 11 days
for penicillin V, and 17 days for placebo

* More than half of the patients receiving
antibiotic treatment reported side effects but few
gave severe discomfort

* Half of the patients receiving placebo tablets felt
restored or much better after 10 days

An intention to treat principle was followed when we
analysed our results, and we found significant
differences in all four outcome measures. Almost half of
the placebo group was given antibiotics after the initial
treatment period. When the patients were analysed by
the treatment they actually received in the whole study
period, the differences were even higher for all outcome
measures.

Penicillin V and amoxycillin were both effective in the
treatment of acute sinusitis, and the side effects were
similar in the two antibiotic treatment groups. The side
effects registered correspond with previous findings.27 28
There was, however, a trend in the outcome measures
for amoxycillin being somewhat more effective than
penicillin V, none of the differences being significant.

In this study high dosages of antibiotics were used,
which was necessary to ensure effect against H influen-
zae and because the absorption of penicillin V is
variable. When we evaluated outcomes and side effects
together, our results indicated that the Scandinavian
tradition of treating acute sinusitis with penicillin V in
high doses is reasonable.
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Abstract
Objectives-To determine the rate of failure of

patient reassurance after a normal test result and
study the determinants of failure.
Design-Replicated single case study with

qualitative and quantitative data analysis.
Setting-University teaching hospital.
Subjects-40 consecutive patients referred for

echocardiography either because ofsymptoms (10
patients) or because of a heart murmur (30). 39
were shown to have a normal heart.
Interventions-Medical consultations and

semistructured patient interviews were tape
recorded. Structured interviews with consultant
cardiologists were recorded in survey form.
Main outcome measures-Patient recall of the

explanation and residual understanding, doubt,
and anxiety about the heart after the test and
post-test consultation.
Results-All 10 patients presenting with symp-

toms were left with anxiety about the heart despite
a normal test result and reassurance by the
consultant. Of 28 patients referred because of a
murmur but shown to have no heart abnormality,
20 became anxious after detection ofthe murmur;
11 had residual anxiety despite the normal test re-
sult.
Conclusions-Reassurance of the "worried

well"-anxious patients with symptoms or
patients concerned by a health query resulting
from a routine medical emination or from
screening-constitutes a large part of medical
practice. It seems to be widely assumed that
explaining that tests have shown no abnormality is
enough to reassure. The results ofthis study refute
this and emphasise the importance of personal
and social factors as obstacles to reassurance.

Introduction
Reassurance of patients concerned about a possible

health problem is perhaps the commonest clinical
transaction of all. Clinicians and textbooks generally
assume that reassurance must logically follow a clear
and confident statement that no disease has been found.
Failure of reassurance may then be ascribed to neurosis
or labelled as abnormal illness behaviour.' The anxiety
which remains can seriously impair quality of life and
result in unnecessary reinvestigations, which are a bur-

den on both the patient and the healthcare system.
Despite the manifest importance of patient reassurance
there has been remarkably little empirical study. We
investigated this issue on the assumption that "The sci-
entific resolution of most problems in clinical medical
management will come from analyses of events and
observations that occur in non-experimental circum-
stances during the interaction of nature, people,
technological artefacts and clinical practitioners."2

Study population and methods
Six cardiologists in private practice and with

university affiliation were each asked to recruit 10 con-
secutive patients who were referred to one of three labo-
ratories (one public, two private) for the exclusion of
heart disease. No cardiologist refused. Three recruited
patients as requested and the remainder provided 10
patients between them. The sample of 40 patients
recruited was sufficient to allow analysis in each major
data category according to the principle of theoretical
sampling.3 Twenty five patients were female and 15
male, and their average age was 32 years (range 3-74).
The symptomatic group (10 patients) presented

because they were worried by symptoms, usually palpi-
tations or chest pain or both. In the incidental group (30
patients) referral was for assessment of a systolic
murmur detected during a routine examination in
primary care (21 patients) or in the course of a
pre-employment or insurance check (nine patients). A
systolic murmur had been heard in 36 patients. Doubt
had previously been raised about the heart in 13
patients-in one no fewer than four times-and
echocardiography had been performed previously in six.
Three patients had previously taken medication for the
heart.

DATA ACQUISITION AND ANALYSIS

Data analysed consisted of medical records, tran-
scripts of tape recordings of the medical consultation in
which the cardiologist had explained the test result,
structured interviews with the cardiologists, and
semistructured patient interviews.
The cardiologist interview, conducted by a consultant

cardiologist, utilised a questionnaire developed for a
previous study.4 Data recorded included the reason for
ordering the test, plans for patient management, and
gradings of perceived patient anxiety before and after
the test. The pretest likelihood of cardiac normality was
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