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Abstract
Conclusion. Our results support the theory that chronic rhinosinusitis (CRS) is a systemic Th alteration, the relevance of
which is discussed in detail. Objective. CRS imposes a heavy burden on society; however, a reliable CRS therapy has not
been found. Developing a better understanding of this pathology will help us in our search for more effective therapies. One
question, which is rarely examined, is the possibility of CRS existing as a systemic immune alteration in Th response. Thus,
the goal of this study was to examine the occurrence of CRS, a Th2 pathology, with Th1 pathologies such as psoriasis.
Patients and methods. This study was performed via a retrospective electronic query of our medical center in regards to
patients coded with the respective diagnosis. Results. Analysis of the data showed that occurrence of CRS rarely coincided
with the occurrence of psoriasis and other such Th1 pathologies.
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Introduction

Chronic rhinosinusitis (CRS) affects nearly 10% of

the population, making this a profoundly costly

disease, both financially and personally [1]. A recent

flurry of studies have focused on and advanced our

understanding of CRS etiology, with theories that

include fungal and bacterial insults [2]. While such

studies continue to break new ground, our overall

approach to CRS therapy has been to control,

palliate, or prevent the pathology on a local level.

However, the possibility of CRS exisiting as

systemic disease is slowly becoming more accepta-

ble. Along this thought process, we believe that

immune Th alterations could be a central part of

CRS. Specifically, we believe that CRS is a systemic

and not merely a local Th2 alteration. And, taking

into account the established existence of known and

opposing Th1 and Th2 cytokine patterns [3,4], we

examined CRS patient files at our institution in

search of co-morbid Th1 pathologies, such as

psoriasis. We found the co-existence of the Th2

CRS with Th1 pathologies to be almost non-

existent. These results will help to stimulate an

entirely novel area of studies and debate, while also

further progressing our understanding of CRS.

Patients and methods

An electronic query was performed on patients

diagnosed at our institute over the past year. The

query was done by diagnostic codes entered into

Hyperspace (Epic systems, Madison, WI, USA). We

specifically focused on CRS and Th1 pathologies.

The Th1 pathologies where chosen from diverse

fields, such as neurology and rheumatology. The first

search was done to establish baseline population

numbers for patients diagnosed with either CRS, or

our chosen Th1 pathologies of psoriasis, rheumatoid

arthritis (RA), Crohn’s disease, or multiple sclerosis

(MS). Then, records of patients with CRS were

separated and searched for diagnosis of psoriasis,
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RA, Crohn’s disease, or MS. The percent of Th1

diseases coexisting with CRS, a Th2 disease, was

then calculated.

Results

Electronic searches showed the following results.

Over the past year, 273 patients had a diagnosis of

CRS, 483 had psoriasis, 244 had RA, 119 had

Crohn’s disease, and 180 had MS.

The next query of CRS patients with a second co-

morbid diagnosis showed the following. Of the 273

patients with CRS, 3 had psoriasis, 4 had RA, 1 had

Crohn’s disease, 2 had MS (Figure 1). The percent

of Th1 disease coexisting with CRS (Table I) was

found to be below the 10% population prevalence

of CRS.

Discussion

The two Th responses are defined by the repertoire

of cytokines that predominate. Among other cyto-

kines, Th1 is defined by interferon (IFN)-g and

interleukin (IL)-2 secretion, and Th2 by IL-4 and

IL-10 secretion [3]. These cytokine patterns tend to

be dominant, for example IFN-g not only induces

the generation of its own Th1 subset, but negatively

feeds back to inhibit differentiation of the opposing

Th2 subset. This presence, and predominance, of

one Th response over another is a much discussed

phenomenon [4]. Recently the importance of Th

alteration in disease processes has been highlighted

in a variety of studies. For example, Th deregulation

has been found to play significant roles in aneurysm

formation [5] and cancer progression [6,7]. The

therapeutic implications of understanding and ap-

plying the new Th discoveries are even more

fascinating. For example, among the works extolling

this research frontier, are studies that attempt to

control allergy by Th-modifying vaccines [8].

CRS is believed to be a predominantly Th2

pathology [9]. Among the evidence, it is known that

the mRNA of Th2 cytokines shows increased expres-

sion in the sinus mucosa of patients with chronic

sinusitis [10]. However, debate remains as to whether

the Th response of CRS is a systemic phenomenon or

merely an aberrant localized mucosal response iso-

lated to the sinus region [11]. Like certain other

groups, we believe our failure to understand the

generalized nature of CRS T-cell skewing may be the

reason behind our failure to uncover a reliably

effective therapy [12]. Our theory espouses the

existence of a predominantly systemic Th2 disease

with local manifestations. Thus CRS may respond

better to systemic, possibly immune modulating

therapies, such as those used to manage Th1

pathologies (Table II). In similar supportive exam-

ples, asthma patients, who tend to exhibit Th2

cytokine patterns, have been strongly associated

with the co-morbidity of CRS [13]. Further extra-

polating such findings, reversal of cytokine aberra-

tions have been attempted as a therapeutic approach

to asthma and CRS [14]. And although these studies

hint at the possibility of systemic Th alterations in

CRS [15], our knowledge in this area is still limited.

Meanwhile, on the frontier of Th1 pathologies, it is

already accepted that the presence of one Th1

pathology is strongly associated with the presence/

occurrence of other co-morbid Th1 pathologies [16].

It is well known that certain pathologies (Table III)

produce or result from Th alterations but the

localized versus systemic nature of these is not yet

established [17,18]. As a result, we devised an

indirect and interesting exploratory study into CRS

and the systemic Th response. As in the previous

example of CRS and asthma, we theorized that CRS

is secondary to a systemic Th alteration [12]. If so,

then the Th alteration may be predominant enough

not only to facilitate other Th2 pathologies but also

to inhibit systemic Th1 pathologies. Our results show

that the presence of CRS does inhibit the presence of

Th1 pathologies, suggesting the existence of a very

powerful and predominant Th1 response. The op-

posite is also likely, with the Th1 predominant

pathologies inhibiting the occurrence of the Th2
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Figure 1. Th1 Th2 co-morbidity. The number of patients with

Th1 pathologies, with and without CRS, is noted.

Table I. Co-morbidity of Th1 disease and CRS.

Disease

% of Th1 disease population

co-existing with Th2 CRS

Psoriasis 0.6

Rheumatoid arthritis 3

Crohn’s disease 0.8

Multiple sclerosis 0.5
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CRS. Regardless of which Th inhibits which, these

data further contribute to the currently accumulating

literature on Th alterations in CRS.

We further reviewed the literature for similar co-

morbidity studies. Our search found a few works

with somewhat similar but inconclusive reports as

discussed below. One study showed a high level of

sinonasal disease in patients with Crohn’s disease

[19], but this is most likely due to an alternate basal

airway inflammatory process reported in this patient

population [20]. Further supporting our theory is

the fact that medically controlling the Th1-predo-

minant Crohn’s disease results in the expected

counterbalance and emergence of the Th2 sinusitis

[21]. In the area of RA, studies have noted an

existence of sinonasal disease in RA patients,

although authors have further suggested that this

phenomenon is most likely an alternate manifesta-

tion of RA, and not the traditional Th2 CRS

[22,23]. In the area of MS, a retrospective study

by Jones et al. found a high incidence of MS and

sinonasal disease, but this study involved image

analysis and not actual clinical diagnosis of CRS

[24]. Regarding the paper by Jones et al., we further

suspect the proposed theory that these sinus pathol-

ogies are more likely associated with MS flares and

resultant decreased host defense mechanisms, such

as physical clearance of the sinuses [25]. Overall, the

literature in this area could benefit greatly from

increased focus and exploration.

Ultimately, the significance of our results cannot

be underestimated. The potential existence of a

systemic Th alteration, resulting in secondary

CRS, may better guide future studies and therapeu-

tic development. Furthermore, one must wonder, if

some patients get CRS and others do not, and this is

a systemic disease, then there may also be an

inherent genetic predisposition, as has been sug-

gested [26]. Supporting this idea are similar genetic

and systemic Th theories accepted as part of Th1

pathologies such as Crohn’s disease. Furthermore,

we question if the systemic CRS Th response is

altered toward an elevated Th2 predisposition or is it

a defective or inhibited Th1 that is not providing the

counterbalance needed? Finally, can we potentially

target and/or immunomodulate the Th response in

CRS in a fashion similar to that done in Th1

pathologies [27]?

We acknowledge that this study has limitations.

Our intention was to explore and to produce an

initial stepping stone upon which further studies

could be expanded. Thus, the data collected are

reliant, not on the accuracy of specifically designated

physicians, but on the diagnostic accuracy of all our

institutes’ physicians. As a result, many technical

and human errors are possible. As a sample, a

technician may code a diagnosis incorrectly or a

physician may want to spare the patient the cost

of a CRS diagnosis and instead charge the visit as a

seasonal allergy. But despite these limitations, the

clear results do point to a pattern that may be of

great potential in future studies of CRS.

Table II. Immune modulators targeting Th responses.

Immune modulators Mechanism of action Th target Therapeutic use

Abatecept Inhibits CD28 by binding CD80 and CD86

on antigen-presenting cells

Th1, some Th2 Rheumatoid arthritis

Anakinra Inhibits IL-1 by binding IL-1 type 1

receptor (IL-1R1)

Th1 Rheumatoid arthritis

Etanercept Soluble p75 TNF receptor fusion

protein (sTNFR-1g)

Th1 Rheumatoid arthritis, psoriasis

Adalimumab IgG1 monoclonal antibody

specific for TNF

Th1 Rheumatoid arthritis, psoriasis

Infliximab Neutralizes TNF-a Th1 Rheumatoid arthritis, Crohn’s

disease, ulcerative colitis, psoriasis

Cyclosporin Selective IL-2 receptor (CD25) antagonist Th1, some Th2 Rheumatoid arthritis, psoriasis,

transplant rejection, ulcerative colitis

Efalizumab Anti-CD 11 antibody which inhibits LFA/

ICAM (CD11A/CD18) association

preventing T-cell activation

Th1, some Th2 Psoriasis

Alefacept (LFA3TIP) Recombinant human LFA-3/IgG1 fusion

protein. Binds CD2 inhibiting

LFA-3/CD2 interaction

Th1 Psoriasis

Interferon (IFN)-b-1a/b May ¡/B7-1 and �/TNF-b Th1 Multiple sclerosis

Table III. Pathologies by Th predominance.

Th1 diseases Th2 diseases

Multiple sclerosis Chronic rhinosinusitis

Rheumatoid arthritis Allergic rhinitis

Crohn’s disease Atopic dermatitis

Psoriasis Allergic rhinitis
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Finally, in the current study, we attempted to

determine the incidence of Th1 pathologies in CRS.

From this, we hoped to develop a better under-

standing of CRS as a systemic Th pathology, and

also to allow a platform for future studies. In

conclusion, we found the co-occurrence of Th1

disease to be almost non-existent with the predomi-

nant Th2 CRS. CRS must, therefore, be a systemic

Th2 pathology within the host. A series of studies

can be pursued based on this work, as many

questions remain to be examined. Ideally, we would

like to follow up with the 10 aberrant Th2 cases that

did occur with CRS to dig for further clues. For

example, knowing what was different about the

CRS, or even the Th2 disease in these 10 patients

may lead us down new and previously unexplored

paths in CRS. We believe that this study will help to

increase our understanding of CRS, facilitate further

reports on Th co-morbidities, and encourage further

discussion and theories on the pathology of CRS and

its potential treatments.
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