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Abstract
Objective: To evaluate the influence of acute rhinosinusitis on lung function as measured by spirometry.

Method: An observational study in Danish general practice on 25 adult patients with a clinical diagnosis of acute rhinosinusitis and
without any signs of chronic lung disease or allergy. Patients performed spirometry at the initial acute visit and then eight weeks later when
the rhinosinusitis had resolved.

Results: Eight weeks after the initial visit there was a significant increase in the maximum mid-expiratory flow (F25.75), and in peak flow.

Conclusion: Acute rhinosinusitis in adults without any sign of chronic lung disease or allergy is accompanied by a temporary reduction
in maximum mid-expiratory flow and peak flow. This may be caused by subclinical inflammation in the airways during acute rhinosinusitis.

Further studies with extended lung function measurements are needed to evaluate and confirm this finding.
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Introduction
In general practice, acute rhinosinusitis is a frequent diagnosis
based mainly on symptomatology without radiology, and
defined as a sudden onset of two or more of the following
symptoms: blockage/congestion; nasal discharge; facial
pain/pressure; and reduction or loss of smell for < 12 weeks."’
Uncertainty about the diagnosis is a problem; i.e. is the
patient presenting a purulent acute rhinosinusitis or a
prolonged common cold? One study evaluated symptoms
and signs in patients suspected of having acute maxillary
sinusitis (defined as purulent or mucopurulent antral aspirate)
and found that elevation in both C-reactive protein (CRP) and
erythrocyte sedimentation rate (ESR) were useful diagnostic
criteria for acute maxillary sinusitis.> Chronic obstructive
pulmonary disease (COPD) has a high frequency of nasal
symptoms and abnormalities in the paranasal sinuses on CT
scanning.?> A frequent sequela in patients with existing
asthma is a worsening of lower airways disease with acute or
chronic sinusitis.*” However, the influence of acute
rhinosinusitis on lower airway function in patients without

chronic airway diseases or allergy has not been identified in
the literature (see www.pubmed.gov).

Therefore, the aim of this study was to investigate the
effect of acute rhinosinusitis on pulmonary function in adult
patients without chronic lung diseases or allergy.

Methods

The study took place from 1 January to 30 December 2005 in
a general practice with two physicians. Patients aged 18 years
and above were included consecutively, but only once, if they
had an acute infection of the upper airways such as acute
rhinosinusitis, presenting with facial pain, anterior discharge
and a CRP value > 10 mg/l (normal < 8 mg/l). Exclusion
criteria were: recurrent acute rhinosinusitis; a diagnosis of
asthma, COPD, allergy, or any condition or chronic disease
that could modify the levels of CRP; pregnancy; duration of
symptoms for more than four weeks; and unwillingness to
participate. The exclusion criteria were based on interview
and access to the patient's medical record. None of the
patients showed any symptoms (such as change in cough,
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Acute rhinosinusitis and pulmonary function

sputum or dyspnoea) or signs (as confirmed by a detailed
clinical examination) of lower respiratory tract infection.
Patients were asked to return for a repeat visit eight weeks
later, and were allowed to use weak analgesics e.g.
paracetamol and local decongestives. Antibiotics were
prescribed dependent on the severity of the clinical
symptoms. No other medical treatment was allowed during
the study.

Sample size

We wanted to be 80% sure of rejecting (on a 5% level) the
hypothesis that the lung function variables were the same at
visit 1 and visit 2. The required number of patients was
approximately 25.

Clinical evaluation

The patient’s age, sex, smoking habits (calculated as pack-
years), symptom duration (calculated as days with facial pain),
and the initial pain score were recorded. The scoring system
ranged from 0-5, with 5 indicating the most severe pain. This
scoring system has been used in other studies and has been
found to be useful in diagnosing acute rhinosinusitis and in
determining whether or not to treat with antibiotics.>* One
blood sample was taken to estimate the concentration of CRP
(Nycocard CRP single test, Axis-Shield-PCO A/S, Norway). The
analysis was performed in the clinic and the result was
available within five minutes. After careful instruction by the
nurse, pulmonary function testing was carried out with a
computerised spirometer (Vitalograph PFT Il printer). The best
of three reproducible and correct time/volume curves was
used as the patient’s result. The following parameters were
measured and corrected for BTPS (Body Temperature,
Pressure, Saturations): forced vital capacity (FVC); forced
expiratory volume during the first second (FEV1); maximum
mid-expiratory flow from 25-75% of FVC (F25.75); and peak
expiratory flow (PEF). Spirometry was performed according to
ERS criteria.” Normal values were derived from the Danish
Society of Respiratory Medicine."

Evaluation of outcome

Patients were asked to record how many days they had facial
pain after the initial visit. At the final visit the pain score and

CRP were recorded, and spirometry was repeated.

Ethics approval

The Regional Scientific Ethics Committee accepted the
investigation. Written informed consent was obtained from
all participants.

Data analysis

The computer program Statistix 4.0 conducted data analysis.
The Wilk-Shapiro test was used to examine whether the lung
function variables conformed to a normal distribution, and
paired T-test was used to test whether the mean of the
differences of measured patients was different from zero.
Correlations were tested with Pearsons test and calculated as
correlation coefficients (r). The significance level was set to
5%.

Results
Twenty-five patients were included in the study. Median age
was 40 years (quartiles 29-50), 80% were women, and 20%
were current smokers with a mean smoking history of 8.8
pack-years.

The median duration of pain before entering the study was
six days (quartiles 5-8), and the median duration of pain after
entering the study was seven days (quartiles 6-14). The
median pain intensity before entering the study was 4
(quartiles 3-4). At the final visit, eight weeks after entering the
study, all patients had recovered completely and none had
facial pain.

At the initial visit the median value of CRP was 20 mg/|
(quartiles 15-23) and at follow-up all had achieved normal
values of CRP (<8 mg/l). The variables FEV1, FVC, F25.75, and
PEF, with the Wilk-Shapiro test, showed a normal distribution.
Table 1 shows the results of the main spriometry values. F25.75
and PEF improved significantly between the initial and final
visit, whereas no changes were seen in FEV1 and FVC. There
was a significant correlation between CRP and F25.75 (r= 0.65,
p<0.05), but not with PEF (r=0.29). There was also a
significant correlation between changes in Fzs.75 and PEF
(r=0.75, p< 0.05), whereas no correlation was found between
pain score and Fs5.75 (r=0.16) or PEF (r=-0.08). Antibiotics

Table 1. Differences in pulmonary function variables (median values in litres) between initial (first) and final (second)

visit. 95% confidence intervals given in brackets.

Variables First visit Second visit P value-value#
FEV4 3.4 (2.9-3.6) 3.4 (3.1-3.7) NS

FVC 4.2 (3.8-4.5) 4.3 (3.8-4.6) NS
FEV1/FVC 81 (77-83) 82 (77-84) NS
F25.75 3.1(2.7-3.7) 3.6 (3.0-4.1) 0.009

PEF 413 (363-471) 485 (410-526) 0.03

Ns= non significance
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were prescribed to a minority of the patients and did not
influence the results.

Discussion

This study shows that, in patients suffering from acute
rhinosinusitis with no past history of allergy, hay fever,
asthma, COPD or recurrent acute rhinosinusitis, the acute
episode was associated with a temporary but significant
reduction in lung function. This observation has not been
published before (see www.pubmed.gov). The reduction was
only found in Fz5.75 and in PEF, whereas no significant
changes were observed in FEV1 and FVC.

A possible explanation might be small airway obstruction
and air trapping. However, we did not expect this finding and
did not test if any slight obstruction in the small airways was
reversible to inhaled bronchodilators. This finding of subclinical
airways obstruction should be looked for and confirmed in
future studies.

The reason that no significant changes were observed in
FEV1 and FVC might be explained by the fact that FEV1 and FVC
are not very sensitive predictors of small airway disease, and the
number of enrolled patients might be too small to detect
significant differences. Therefore we also recommend further
investigations to confirm and elucidate these findings.

The significant correlation between the inflammation
expressed as elevated values of CRP and the reduction in F25.75
point to fact that the small airways are likely to be inflamed.
Brugman and co-workers developed a rabbit model to identify
mechanisms associated with lower airway changes in sinusitis."
They suggest that drainage of material to the lower airway may
contribute to changes in airway function such as changes in
bronchial responsiveness, but whether it is mediators, cytokines,
or other factors has not been established, nor has it been
identified that inflammatory factors are generated in the sinuses
and directly enter the lower airway. In some patients a condition
characterised by chronic sinusitis and chronic pulmonary
infection — the so-called sinobronchial syndrome (SBS) — is
recognised. The possible pathogenesis of SBS might involve
inherited predisposition and some deficiencies in the host
defence of the respiratory system." Blomgren et a/'* showed that
a decrease in nasal PEF was associated with the diagnosis of
acute maxillary sinusitis in adults in primary care, but no
spirometry was performed. In contrast, viral respiratory
infections are highly associated with both acute sinusitis and
asthma in predisposed patients.'"

Throughout the study, we chose not to take into account
patients’ intake of weak analgesics e.g. paracetamol and local
decongestives, since these are sold over the counter in Denmark.

Conclusion

This study showed that acute rhinosinusitis is accompanied by
a temporary but significant reduction in the pulmonary
function variables F25.75 and PEF, possibly caused by
inflammation in the small airways or a reflex mechanism.
Further investigations are recommended to confirm and
elucidate this finding.
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