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Sinusitis in the common cold
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Background: Acute community-acquired sinusitisis consid-
ered a bacterial complication of the common cold. Radiologic
abnormalitiesin sinuses occur, however, in most patients with
upper respiratory virusinfections.

Objective: Assessment of the occurrence, clinical profile, labo-
ratory findings, and outcome of radiologically confirmed
sinusitiswas carried out as part of a common cold study in
young adults.

Methods: Clinical examinations and radiography of the
paranasal sinuseswere carried out on days 1, 7, and 21 in 197
patients with the common cold. The symptoms wer e recor ded
on diary cardson days 1 to 20. Ten viruses and 5 bacteria were
studied as etiologic agents of common cold asreported earlier.
Serum C reactive protein concentrations, erythrocyte sedimen-
tation rates, and total white blood cell counts with differentials
were determined in 40 randomized subjectson day 7. The
effect of 6 days of intranasal fluticasone propionate treatment
of the common cold in the prevention of sinusitis was analyzed.
Results: On day 7, 39% of patients with the common cold in
the placebo group (n = 98) had sinusitis, which we would pre-
fer to call viral sinusitis. The symptoms of patients with sinusi-
tisand those without it were not clinically distinguishable.
Viral infection was detected in 81.6% of patients with sinusitis.
No significantly increased levels of antibodies to bacteria were
detected. Serum C reactive protein concentrations, erythrocyte
sedimentation rates, and white blood cell counts were low in
patients with sinusitis. All patients made a clinical recovery
within 21 days without antibiotic treatment. Fluticasone propi-
onate treatment tended to prevent paranasal sinusitis, especial-
ly in rhinovirus-positive subjects.

Conclusion: Viral sinusitis frequently occursin the early
days of the common cold, but it is a self-limited illness. The
sinuses should not be imaged in patients with the common
cold if the signs and symptoms of illness gradually become
less severe and no specific signs suggestive of bacterial
sinusitis occur. (J Allergy Clin Immunol 1998;102:403-8.)

Key words: Sinusitis, paranasal sinusitis, viral sinusitis, common
cold, cold, rhinovirus, viral respiratory infection, fluticasone pro-
pionate
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Acute bacterial sinusitis develops in 0.5% to 2.5% of
adult patients after viral upper respiratory tract infec-
tion.1 If untreated, acute bacterial sinusitis may become
chronic or lead to severe complications. Therefore antibi-
otics are generally considered necessary for its medical
management.2 Bacterial sinusitisis difficult to differenti-
ate from radiologic sinusitis, which is common in many
patients during the early stage of the common cold.3 If
the signs and symptoms of the common cold last longer
than for 7 to 10 days after onset of illness, the diagnosis
of bacterial sinusitis should be considered.4

In astudy of intranasal fluticasone propionate (FP) in
the treatment of the common cold, we took paranasal
sinus radiographs in 197 young adults on days 1, 7, and
21 of common cold, and the patients were followed daily
for 21 days after onset of illness. The occurrence, clini-
cal profile, laboratory findings, and outcome of radiolog-
ically confirmed sinusitis were assessed. Furthermore, it
was investigated whether FP treatment prevented the
development of sinusitis.

METHODS
Study subjects

Two hundred young adults were enrolled in the study. The study
period was November 1994 to November 1995, excluding the sum-
mer months (June, July, and August of 1995). The subjects were
recruited through advertisements in local newspapers, through
posters in student canteens, and through contact persons. All sub-
jectswere white. The mean age (+ SD) of the male subjects (n = 59)
was 24.0 years (+ 2.7 years), and that of the female subjects (n =
141) was 24.1 years (+ 3.6 years). Patients contacted the study
office within 24 to 48 hours after onset of symptoms they consid-
ered as the common cold on the basis of their earlier experiences.
The day of recruitment to the study was day 1. The entry criterion
was that the subject had to be healthy and without antibiotics for 4
weeks before study entry. The exclusion criteria were a history of
allergic rhinitis, a history of chronic or recurrent sinusitis and lower
respiratory tract disease, major nasal septal deviation, nasal polyp-
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TABLE |. Radiographic findings (occipitomental view) of
paranasal sinuses of patients during common cold
(n=98)

Days of common cold

Day 1 Day 7 Day 21
Paranasal sinusitis (%) 14.2 38.8 11.3
Maxillary sinusitis (%) 14.2 38.8 113
Mucosal thickening over 50.0 711 727
5 mm (%)
Air-fluid level (%) 35.7 23.7 27.3
Total opacity (%) 14.3 53 0
Ethmoid, frontal or 31 1.0 1.0
sphenoid sinusitis (%)
Mucosal thickening (<5 mm) (%) 204 11.2 4.1
Cyst or polyp (%) 51 31 7.1
Normal (%) 60.2 46.9 77.6

osis, pregnancy, or lactation. All subjects signed a written consent
form, and the study was approved by the Ethics Committee of the
Turku University Hospital, Turku, Finland.

Study design

The study office was located at the Department of Pediatrics, Turku
University Hospital. The subjects had to have at least nasal drainage
and 1 of the following symptoms: cough, headache, sore throat,
hoarseness, myalgia, or ora temperature higher than 37°C. Subjects
with only a sore throat were excluded, because they were considered
to have pharyngitis or tonsillitis. Clinical examinations were carried
out on day 1 (visit 1), day 7 (visit 2), and day 21 (visit 3) by the study
physician. In subjects with fever or pain, acetaminophen therapy was
permitted. Drugs affecting nasal or lung function (ie, sympathomimet-
ics, anticholinergics, steroids, or nonsteroidal antiinflammatory
drugs), including over-the-counter medication, were not alowed dur-
ing the study. If a subject had an unexpected exacerbation of symp-
toms of the common cold, an additional visit was arranged.

Radiography of paranasal sinuses

Plain radiography of the paranasal sinuses (occipitomental view)
was carried out on days 1, 7, and 21 of the common cold. Of the 200
subjectsincludedinthestudy, 1 wasrejected because of poor compli-
ance, and the radiographs of 2 patients were lost before interpreta-
tion. The 591 radiographs obtained were interpreted after the study
period independently by 3 radiol ogistswho were unaware of clinical
patient data. The 3 radiologists agreed on the interpretation of radi-
ographsin 60.9% of the 1182 maxillary sinusesimaged. In 35.5% of
the cases, 2 of the 3 radiologists agreed, and this was chosen for the
final diagnosis. In 3.6% of the cases, there was a disagreement
between al 3 radiologists, and the final diagnosis was established
through discussion. The findings of the maxillary sinuses were cate-
gorized as normal (1), mucosal thickening of 5 mm or less (2),
mucosal thickening of morethan 5 mm (3), total opacity (4), air-fluid
level (5), and cyst or polyp (6). Subjects with maxillary sinus radi-
ographs showing mucosal thickening of morethan 5 mm, total opaci-
ty, or air-fluid level were classified as having sinusitis.® Because a
single occipitomental view images poorly areas other than the maxil-
lary sinuses, theresultsfor thefrontal, ethmoid, and sphenoid sinuses
were combined and designated as either normal or showing an infec-
tion of thefrontal, ethmoid, or sphenoid sinus.

Assessment of illness

The subjects recorded their symptoms on a diary card for 20
days. The severity of symptoms was assessed on a 4-point scale (0
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= absent, 1 = mild, 2 = moderate, and 3 = severe). The symptoms
recorded were watery rhinitis, purulent rhinitis, nasal congestion,
nasal irritation, headache, cough, sputum, sore throat, and fever.
The subjects were also asked to record any other possible symp-
toms, such as pain in the upper teeth or in the maxillo-facial
area378 On days 1 to 6, symptoms were recorded both in the morn-
ing and in the evening, and on days 7 to 20 they were recorded in
the evening only.

Microbiologic studies

The details of the microbiologic methods and results have been
published separately.® The etiologic role of 10 viruses (rhinovirus;
adenovirus; coronavirus; enterovirus; influenza A and B viruses,
parainfluenzavirustypes 1, 2 and 3; and respiratory syncytial virus)
was investigated by virus culture, antigen detection, serology, and
rhinovirus PCR. Antibodies to 5 bacteria (Chlamydia pneumoniae,
Haemophilusinfluenzae, Moraxella catarrhalis, Mycoplasma pneu-
moniae, and Streptococcus pneumoniae) were studied. Nasopharyn-
geal aspirate (NPA) was taken with a disposable mucus extractor
(Vygon, Ecouen, France). The catheter was advanced to a depth of
6 to 10 cm in the nasopharynx through the nostril and withdrawn
while applying gentle suction with a suction device. This procedure
was carried out through both nostrils and repeated 2 to 3 times. NPA
was inoculated on blood and chocolate agar plates according to rou-
tine procedures for detection of bacteria present in the nasopharynx
ondaysland?7.

Study medication

The effect of high-dose intranasal FP in the prevention of sinus-
itis was studied. The subjects were randomly assigned to receive
either FP or placebo for 6 days beginning on day 1. The daily dose
was 800 ug (2 puffs per nostril 4 times daily at equal intervals dur-
ing waking hours). We wanted to maximize the effect of FP by
using a 4-fold dose compared with the recommended dosage in
allergic rhinitis (200 pg/day). The medication was administered
with a metered-pump bottle designed to deliver a total dose of 50
pg. The placebo was identical to the study drug without FP, con-
taining benzalkonium chloride, phenylethyl alcohol, dextrose,
microcrystalline cellulose and carboxymethyl cellulose sodium,
polysorbate 80, and purified water. Both the study drug and the
placebo were supplied by Glaxo Research and Development Limit-
ed (Uxbridge, Middlesex, UK). After the treatment, the medication
sprayers were collected, and the use of medication was determined
by measuring any remaining medication.

Hematology

Venous blood was obtained from 40 randomized subjects in the
placebo group on day 7 for determining the concentration of serum
C reactive protein (CRP, nephelometric method), erythrocyte sedi-
mentation rate (ESR), and total white blood cell count (WBC) with
differential.

Data analysis

Data for these analyses were obtained from the placebo group
only, with the exception of the results of sinusitis prevention with
intranasal FP. The mean severity scores of symptomswere cal culated
for days1to 6 separately. The mean severity scoresduring days1to 6
were obtained by summing the severity scores and dividing the sum
by the number of days. Student’st test was used to compare the mean
severity scores, mean duration of symptoms, and mean hematologic
val uesbetween the 2 groups. If the distribution of meanswasnot nor-
mal, the Wilcoxon test was used instead. The frequency of categori-
cal variables between the groups on a single day was compared by
using the Pearson chi-square test or Fisher’s exact test, if the number
of expected observationswas5 or lessin at least 1 cell.
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TABLE Il. Frequency and mean duration of symptoms in patients with sinusitis and those without sinusitis on day 7 of

common cold*

Frequency of symptoms during days 1-6 (%)

Mean duration (days [SD])

Sinusitis No sinusitis Sinusitis No sinusitis

(n=138) (n=60) P value (n=138) (n=60) P value
Watery rhinitis 100.0 98.3 1.00 9.7 (6.0) 8.6 (5.3) .33
Nasal congestion 100.0 98.3 1.00 11.2 (4.7) 10.2 (5.0 34
Purulent rhinitis 94.7 76.7 .02 8.4 (5.6) 7.3 (6.2 37
Cough 89.5 88.3 1.00 9.0 (6.9) 8.3 (6.8) .62
Sore throat 81.6 90.0 .23 3.6(3.1) 3.7 (3.6) .85
Headache 76.3 717 .61 3.7 (35) 3.9 (4.3) .79
Fever 55.3 55.0 .98 1.3(1.8) 1.7 (2.4) .39

*Radiologically established sinusitis was defined as mucosal thickening over 5 mm, total opacity, or air-fluid level.

RESULTS
Development of sinusitis

In the placebo group 294 radiographs of 98 subjects
were interpreted. The radiographs of 14.2% of the sub-
jects showed sinusitis on day 1, 38.8% showed sinusitis
on day 7, and 11.3% showed sinusitis on day 21 (Table
1. In the 50 rhinovirus-positive subjects the correspond-
ing rates were 14.0%, 42.0%, and 8.0%. Among the 38
subjects with sinusitis on day 7, 71.1% had mucosal
thickening of more than 5 mm, 23.7% had air-fluid level,
and 5.3% had total opacity (Table I). In the rhinovirus-
positive subjects these frequencies were similar (data not
shown). On day 1, 14 patients had sinusitis, 12 had it on
day 7, and 5 had it on day 21. Of the 84 patients who did
not have sinusitisinitially, 26 had it on day 7 (P = .0001)
and 6 on day 21 (P = .002). Altogether 57% of the
patients had sinus abnormalities (mucosal thickening,
total opacity, air-fluid level, or cyst or polyp) during the
21 days of the common cold.

Symptoms

Purulent rhinitis was more common during days 1 to 6
in subjects with sinusitis on day 7 compared with sub-
jects without sinusitis (94.7% vs 76.7%, P = .02) (Table
I1). A similar tendency was found in rhinovirus-positive
subjects (100.0% vs 72.4%, respectively, P =.02). In the
rhinovirus-positive group headache also tended to be
more common in subjects with sinusitis on day 7 (85.7%
Vs 65.5%, P = .11). No other differences occurred in the
frequency of symptoms during days 1 to 6 between
patients with sinusitis and those without sinusitis. No
subjects recorded unilateral pain in the maxillo-facial
area or pain in the upper teeth, which are considered as
specific symptoms of bacterial sinusitis.378

During days 1 to 6, the mean severity score of purulent
rhinitis was higher in subjects with sinusitis than in those
without sinusitis (1.1 vs 0.8, P = .05) (Table I11). A sim-
ilar tendency was seen in rhinovirus-positive subjects
(1.3 vs 0.8, respectively, P = .04). The severity of nasal
congestion was aso higher in subjects with sinusitis in
the rhinovirus-positive group (1.6 vs 1.3, P = .04) during
days 1 to 6. On day 7, the mean severity scores of symp-
toms were on the whole the same between subjects with
sinusitis and those without sinusitis (data not shown).

TABLE lll. Mean severity scores of symptoms in patients
with sinusitis and those without sinusitis on day 7 of
common cold*

Mean severity scores during days 1-6

Sinusitis No sinusitis

(n=38) (n=60) P value
Watery rhinitis 11 1.0 .20
Purulent rhinitis 11 0.8 .05
Nasal congestion 15 13 .09
Cough 1.0 1.0 77
Sore throat 0.6 0.5 42
Headache 0.4 04 .94
Fever 0.2 0.2 .36

*The mean severity scores during days 1 to 6 were obtained by summing the
severity scores and dividing the sum by the number of days. Radiologicaly
established sinusitis was defined as mucosal thickening over 5 mm, total
opacity, or air-fluid level.

The mean duration of all symptoms was similar in
subjects with sinusitis and those without sinusitis on day
7 (Table I1). Cough lasted for 9.0 (SD = 6.9) days and
purulent rhinitis for 8.4 (SD = 5.6) days in subjects with
sinusitis on day 7. In subjects without sinusitis, the num-
berswere 8.3 (SD = 6.8) and 7.3 (SD = 6.2) days, respec-
tively. In the rhinovirus-positive group cough lasted for
11.2 (SD = 6.3) days, and purulent rhinitis lasted for 9.8
(SD = 5.6) days in subjects with sinusitis.

Microbiologic findings

The etiology of the common cold was determined in
69.5% of subjects. Viral infection was detected in 81.6%
of patients with sinusitis (n = 38) and in 63.3% of
patients without sinusitis (n = 60) (P = .05). Rhinovirus
was the most frequent cause of infection, detected in
55.3% and in 48.3% of subjects, respectively. No signif-
icantly increased levels of antibodies to bacteria were
detected in the sinusitis group. One patient without
sinusitis had antibody conversion to C. pneumoniae. In
23.7% of subjects with sinusitis and in 28.3% of those
without sinusitis, a pathogenic bacteria (S pneumoniae,
H. influenzae, or M. catarrhalis) was cultured in NPA on
day 1 or onday 7. No differencesin the frequency of bac-
teria between day 1 and day 7 were seen in these groups
(data not shown).
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FIG 1. A 23-year-old woman with rhinovirus-induced common cold and normal sinus radiograph on day 1 (A). On day 7 (B), the radi-
ograph shows maxillary sinusitis (mucosal thickening over 5 mm in the right sinus), CRP less than 10 mg/L, ESR of 13 mm/hour, and WBC
of 5.3 x 109/L. Symptoms disappeared within 14 days after onset of illness. On day 21 (C), mucosal thickening has resolved, but minor
air-fluid level is seen in right maxillary sinus.

Gt

FIG 2. A 25-year-old woman with common cold. No virus was
detected. Symptoms disappeared within 14 days after onset of ill-
ness. Air-fluid level was found in right frontal sinus on day 21. Fol-
low-up radiograph was taken after 2 weeks and found to be nor-
mal. Subject was asymptomatic, and no treatment was given.

Hematologic findings

Subjects with sinusitis on day 7 (n = 16) had a signifi-
cantly higher mean ESR and mean differential count of
neutrophilic granulocytes than subjects without sinusitis
(n=24): ESR, 14.2mm/h (range, 2to 26 mm/h) versus7.4
mm/h (range, 1 to 20 mm/h) (P = .004), respectively; the
mean differential count of neutrophilic granulocytes,
64.0% (range, 43% to 76%) versus 55.0% (40% to 76%)
(P = .01), respectively. In the sinusitis group the mean
WBCwas 7.1 x 109L (range, 5.3t010.1 x 10%/L), and in
subjects without sinusitisit was 6.1 x 109/L (range, 3.2 to
11.6 x 109/L) (P = .06). The median CRP concentration
was lessthan 10 mg/L in both of these groups (range, <10
to 36 mg/L and <10to 17 mg/L, respectively).

Outcome

All patients with common cold made a clinical recov-
ery within 21 days (Fig 1). No subjects with radiologi-
cally established sinusitis were treated with antibiotics
during their common cold illness, with the exception of
1 patient with acute otitis media on day 12. Three sub-
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jects had an exacerbation of symptoms of common cold
during the study, and an additional visit was arranged.
Additional radiographs of sinuses of 2 of these subjects
were taken and found to be normal. The radiograph of 1
asymptomatic female subject showed frontal sinusitis on
day 21 (Fig 2). After 2 weeks, a follow-up radiograph
was taken, and the frontal sinusitis was found to have
resolved. No treatment was given.

Intranasal FP in the prevention of sinusitis

The study was completed by 199 subjects (99.5%)
according to the protocol.> One subject (from the place-
bo group) was excluded on day 7 because of improper
use of study medication. The effects of FP treatment in
the prevention of paranasal sinusitis are shown in Table
IV. In 104 rhinovirus-positive subjects, FP treatment
tended to prevent paranasal sinusitis. The frequency of
sinusitis on day 7 was 18.4% in the FP group compared
with 34.9% in the placebo group (P = .07). Of the sub-
jectsin the FP group with radiographs showing sinusitis
on day 7, 55.6% had mucosal thickening of more than 5
mm, 33.3% had air-fluid level, and 11.1% had total opac-
ity. In the placebo group the corresponding rates were
73.3%, 26.7%, and 0%. The differences were not statisti-
cally significant.

DISCUSSION

The primary finding of our study was that sinusitis
occurs frequently during the early days of the common
cold, but it is a self-limited illness. Within 48 hours after
the onset of symptoms, 14% of our patients had radio-
logically diagnosed sinusitis. Whether all these radiolog-
ic abnormalities were caused by the current respiratory
virus infection is uncertain. On day 7, 39% of the sub-
jects had sinusitis. In the study by Kaiser et al,10 19% of
patients with the common cold had radiologically diag-
nosed sinusitis. In their study patients were excluded if
they had symptoms predicting sinusitis (facial pain, max-
illary toothache, or tenderness of the maxillary or frontal
sinuses). Gwaltney et al1! used computed tomography to
find abnormalities in the maxillary sinuses in 87% of
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their 31 patients during common cold episodes. In our
study 57% of patients had sinus abnormalities during 21
days of the common cold, according to the 3 radiographs
(Table ). Our patients received intranasal spray treat-
ment (placebo) during thefirst 6 days of infection, which
may have influenced the development of sinus abnormal-
ities.

We suggest that sinusitis during the common cold
should be called viral sinusitis for the following reasons.
First, a virus infection was detected in 81.6% of the
patients with sinusitis. A recent study by Pitkéranta et
al12 showed that when avirus is detected in anasal swab
from a patient with acute community-acquired sinusitis,
it can also be found in the maxillary sinus sample of 78%
of these patients. Second, no patients had significantly
increased levels of antibodies to S. pneumoniae, H.
influenzae, or M. catarrhalis, which are the most com-
mon bacteria causing bacterial sinusitis. Third, our
patients with viral sinusitis had low CRP concentrations,
ESRs, and WBCs, which are compatible with viral ill-
ness. In 2 previous studies, elevated CRP concentrations
and ESRs have been shown in acute bacterial sinus-
itis.313 Fourth, the symptoms of our patients were clear-
ly reduced within 7 to 10 days after onset of the common
cold and were not markedly distinguishable from those
of the common cold without sinusitis (Table I1).
Although the mean duration of symptoms of illness was
10 daysin our study, with the exception of 3 patients, the
symptoms of our patients abated gradually, and none had
specific symptoms suggestive of bacterial sinusitis, such
as pain in the upper teeth or in the maxillo-facial
area.37.8 Fifth and most importantly, all our 71 (of 197)
patients with sinusitis made a clinical recovery within 21
days without antibiotic treatment, in agreement with the
results of Gwaltney et al.11 For definite diagnosis of viral
sinusitis, maxillary puncture should have been performed
to discover the presence of secretion and viruses and the
absence of bacteria in the sinus cavity. However, the
ethics of maxillary puncturein patients without signs and
symptoms of bacterial sinusitis can be questioned.

In general practice it is difficult to differentiate
between the common cold, vira sinusitis, and bacterial
sinusitis only on the basis of case history and clinical
examination. In our study not much difference was seen
between patients with the common cold and patients with
viral sinusitis. Patients with sinusitis had more purulent
rhinitis and nasal congestion, but clinicaly assessed, the
differences in symptoms were small. Interestingly,
patients with viral sinusitis had marginally higher ESRs
and more neutrophilic granulocytes. Some of our patients
may have had bacterial sinusitis, but they recovered with-
out antibiotic treatment, which is in agreement with the
results of van Buchem et al.14 Even the symptoms of bac-
terial sinusitis are often nonspecific and difficult to dis-
tinguish from the symptoms of the common cold.3 Our
study was limited, because we followed patients with the
common cold only for 21 days, and no cases of bacterial
sinusitis were found for comparison. Three weeks after
onset of symptoms, al our patients were clinically cured,
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TABLE IV. Intranasal FP in the prevention of paranasal
sinusitis associated with common cold*

FP Placebo P value
Frequency (%) of sinusitis
onday 7
All subjects (n = 169) 247 31.0 .37
Rhinovirus-positive subjects 184 34.9 .07
(n=92)
Frequency (%) of sinusitis
on day 21
All subjects (n = 169) 8.2 71 .79
Rhinovirus-positive subjects 4.1 23 1.00
(n=92)

* Subj ects whose radiographs showed sinusitis on day 1 are excluded. Radio-
logically established sinusitis was defined as mucosal thickening over 5 mm,
total opacity, or air-fluid level.

but 11% still had radiologic sinusitis. It is unknown
whether some of them subsequently developed bacteria
or chronic sinusitis.

The prevention of sinusitis is important, but there are
no proven methods of prevention.2 Although not a statis-
tically significant finding, intranasal FP tended to prevent
the development of viral sinusitis in rhinovirus-positive
patients when administered from the beginning of com-
mon cold. Rhinovirus is the most common etiologic
agent of the common cold, causing up to 90% of cold
episodes during spring and fall epidemics.915 Because
the maximum benefit of FP may take days to appear,16
the effect might have been more beneficia if the treat-
ment period had been longer than 6 days. In addition, if
we had included allergic patients and patients prone to
sinusitis, the effect could have been more favorable. In
these patients topical steroids may effectively prevent
viral sinusitis and consequent development of bacterial
sinusitis. Five trials have assessed the effect of glucocor-
ticosteroids as an adjunct to antibiotics in the treatment
of sinusitis.17-21 In 4 of these studies, the subjects had
chronic sinusitis,18-21 and the overall effect of glucocor-
ticosteroids was controversial. In our subjects intranasal
FP treatment had no clinically recognizabl e effects on the
symptoms of common cold.>

The clinically important yield of our study is that
sinuses should not be imaged in patients with the com-
mon cold if the signs and symptoms of illness are gradu-
aly reducing and there are no signs of bacterial sinusitis.
In addition to irradiation and the cost, unnecessary imag-
ing of vira sinusitis may lead to unnecessary treatment.
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