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Sinusitis and asthma: Entering the realm
of evidence-based medicine

The sinuses are among the most poorly comprehended
organs of the body, and this confusion has extended to
our understanding of the causes and treatment of their
disorders. A failure to properly diagnose sinusitis, con-
founded by a poor comprehension of the pathophysio-
logic character of sinus disorders, has led to the inade-
quacies of current therapeutic interventions for our
patients. One of the more important outcomes of the
study by ten Brinke et al,! which appears in this issue of
The JACI, is to further establish the impossibility of
either diagnosing the presence or quantifying the severi-
ty of sinusitis through use of clinical criteria. Historical-
ly, the diagnosis of sinusitis has been based on the pres-
ence of such symptoms as purulent nasal discharge,
posterior pharyngeal drainage, periorbital edema,
headache, facial pain, toothache, earache, sore throat,
halitosis, cough, and worsening asthma.2 However, none
of these clinical criteria is specific for sinusitis; rather,
they are more reflective of the presence of nasal disease,
bronchial diseases including asthma, dental and ocular
diseases, and the full spectrum of causes of frontal
headaches. The predictive value of these parameters in
the diagnosis of sinusitis has never been established, and
as shown in the current study, these criteria might be lit-
tle better than random in predicting presence or severity
of this disorder. This has led to the paradox of subjects
presenting with what were considered to be “classic”
symptoms of sinusitis who were then labeled as having
sinusitis and involved in various medical and surgical
interventions but in whom objective evidence for actual
sinus disease might have been completely absent! This
absence of proper criteria by which to correctly diagnose,
quantity, and objectively follow up interventions has pol-
luted much of the sinusitis literature and raises doubts
about the conclusions drawn by investigators who used
clinical criteria either to make the diagnosis of sinusitis
or to assess efficacy of an intervention. Insofar as stan-
dard radiography of the sinuses is similarly not useful in
the diagnosis or quantification of sinusitis, the only valid
technique for diagnosing and quantifying sinusitis is pro-
vided by the CT scan, which, as these investigators note,
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Abbreviation used
CHS: Chronic hyperplastic eosinophilic sinusitis

“is a more or less obligatory diagnostic procedure.”3 In
contrast to clinical criteria, the current study does pro-
vide supportive evidence for rhinoscopic findings,
including signs of pharyngeal drainage, nasal secretions,
nasal polyps, and a deformed middle meatus, in the diag-
nosis of sinusitis. However, the data provided suggest
that rhinoscopy is neither sufficiently sensitive nor suffi-
ciently specific to be useful in screening patients or per-
forming appropriate outcome studies.

A link between sinusitis and asthma has been suspect-
ed since perhaps even the time of Galen.# When adults
with asthma are evaluated by means of CT scanning,
approximately 74% to 90% have some degree of muco-
sal hyperplasia,>-7 which is often asymptomatic. The cur-
rent work by ten Brinke et al! confirms this association;
more importantly, however, it takes advantage of a vali-
dated scoring system using the CT scan to correlate
severity of sinusitis with parameters of asthma severity
and inflammation.> Whereas a subject with chronic dis-
ease of the sinuses might have an immune inflammatory
disorder, an infectious disease, or even allergic fungal
sinusitis, the sinusitis typically associated with asthma
has been termed chronic hyperplastic eosinophilic
sinusitis (CHS). CHS, which is often present in associa-
tion with nasal polyposis, is a proliferative disorder char-
acterized by the accumulation of eosinophils, fibroblasts,
mast cells, and goblet cells.8 However, it is the accumu-
lation of activated eosinophils that is considered to be the
primary hallmark of this condition.%:10 The sinusitis tis-
sue demonstrates a marked increase in cells expressing
mRNA for cytokines responsible for allergic inflamma-
tion. As with asthma, this disorder is associated with the
activation of Ty2-like lymphocytes characterized by the
production of IL-3, IL-4, IL-5, IL-13, eotaxin, and GM-
CSE.3.11-13 Eosinophils are an additional source of these
cytokines, suggesting that CHS can become a disease of
unregulated accumulation of eosinophils—with
eosinophils themselves providing, in an autocrine fash-
ion, the growth factors necessary for their own recruit-
ment, proliferation, and activation. The production of
growth factors by activated eosinophils and these other
cells might contribute to the proliferation of fibroblasts
and deposition of connective tissue seen in CHS. Indeed,
CHS should perhaps best be understood as “asthma of
the upper airways.”

Several hypotheses can be proposed for a linkage
between sinusitis and asthma. Earlier theories, including



J ALLERGY CLIN IMMUNOL
VOLUME 109, NUMBER 4

direct aspiration of mediators from the upper to lower
airway,!4 are considered unlikely, given the absence of
evidence of aspiration in radionuclide studies in human
beings.!3 A sinobronchial neurologic reflex mediated by
the cholinergic pathway is supported by some data* but
is unlikely to explain what is predominantly an inflam-
matory disease of the lower airway; for example, it
would be difficult to explain on the basis of a neurologic
reflex the linkage described in the current paper between
sinusitis severity and increased levels of eosinophils,
both in the peripheral circulation and in induced sputum,
as well as the linkage between sinusitis and an increase
in exhaled NO. In contrast, these observations support
the concept that the influence of upper respiratory dis-
ease on asthma is mediated through the circulation.16:17
Patients with CHS have an intense and immunologically
mediated inflammatory process of the upper airways.
The generation of cytokines, T helper lymphocytes,
eosinophil precursors, and inflammatory mediators in the
sinuses leads to increased production of eosinophils,
mast cells, and basophils in the bone marrow and ulti-
mately to the selective recruitment of these cells and
mediators into the lungs, where they exacerbate the air-
ways inflammation characteristic of asthma. The absence
of relevant adhesion molecules or other “homing” mole-
cules in the healthy lung would explain the ability of
sinusitis to develop in the absence of asthma. In contrast,
the presence of asthma in the absence of any radiograph-
ic evidence for sinusitis is more difficult to explain. In the
current study, only 23.6% of the subjects had no evidence
of sinus disease. Interestingly, despite having what is
described as “severe bronchial asthma,” many of the sub-
jects in this study also demonstrated an absence of circu-
lating or sputum eosinophils and vanishingly low
exhaled NO concentrations. Although this might reflect
influences of corticosteroids, the study of Newman et
all8 suggests that corticosteroids do not completely elim-
inate eosinophilia from asthmatic subjects and suggests
that many of these subjects without sinus disease might
in fact be suffering from vocal cord dysfunction. The role
for sinus radiography in the evaluation of vocal cord dys-
function is an important area for further research.

It should also be appreciated that it is plausible that
there is no causal influence of sinusitis on the presence or
severity of asthma. The concept that sinusitis exacerbates
asthma is based on often uncontrolled studies involving
clinical diagnostic criteria or standard radiography that
frequently failed to either quantify severity of sinusitis or
document improvement in the sinus disease after inter-
vention. Reports that treatment of sinusitis has beneficial
influences on asthma are tempered by the absence of a
properly controlled study, the lack of evidence that these
interventions (eg, the Caldwell-Luc procedure) could
even mitigate the sinus disease, and the likelihood that
these studies merely report the coincidental-but-not-
causally-related improvement in asthma. It is therefore
reasonable to speculate that there is no exacerbating
influence of sinus disease on asthma and that these rep-
resent 2 conditions of similar pathology and etiology
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developing and evolving independently in the upper and
lower respiratory tracts. According to this model, the
inflammation in the sinuses does not exacerbate the lung
disease; however, it does provide an opportunity to better
understand the inflammatory processes occurring in the
asthmatic lung.

This concept that chronic hyperplastic sinusitis repre-
sents “asthma of the upper airways” has several implica-
tions for the treatment of this disorder. Although acute
sinusitis might frequently complicate CHS, insofar as
CHS is not an infectious disease, antibiotics have little, if
any, role in this condition. Similarly, although surgery
might play an important role in the treatment of chronic
infectious or allergic fungal sinusitis, it is unlikely to pro-
vide more than short-term relief for what is primarily a
hyperplastic inflammatory disorder. Arguably, surgery is
as likely to be as beneficial for CHS as it would be for
asthma! Again, in the absence of controlled trials with
objective quantification of the severity of sinusitis, it is
difficult to judge the efficacy of any of our current thera-
peutic interventions.

A final novel outcome of this study was the demon-
stration of a linkage between sinus severity and the phys-
iologic changes in the lung of increased functional resid-
ual capacity and diminished diffusing capacity. It is
crucial that studies be performed—including, most
importantly, examination of the small airways and alve-
oli—to determine the pathologic basis for these findings.
One implication for these physiologic changes is the
presence of irreversible airway remodeling with air trap-
ping, subepithelial fibrosis, and perhaps other inflamma-
tory and structural changes extending into the small air-
ways and alveoli. Interestingly, these subjects represent a
unique phenotype with adult onset asthma that was pres-
ent for a comparatively shorter duration and was fre-
quently characterized by the presence of aspirin intoler-
ance. Aspirin intolerance is a disease caused in part by
overexpression of the enzyme leukotriene C4 synthase
and constitutive overproduction of cysteinyl leuko-
trienes.! Given the influences of cysteinyl leukotrienes
on myofibroblast proliferation and collagen deposition, it
is intriguing to speculate that this might explain the rapid
progression of the physiological changes described by
these investigators.20 As confirmed in the current study,
aspirin intolerance is associated with particularly severe
hyperplastic disease of the sinuses and nasal polyps. This
mechanism would therefore similarly explain this sever-
ity of the upper respiratory disease and suggest that CHS
and nasal polyposis represent a particularly aggressive
“remodeling” of the upper airway. These observations
invite further investigations into sinus disease as a tool
for better understanding asthma.

Larry Borish, MD
Charlottesville, Va
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