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ABSTRACT

ALKIS J PSALTIS PHD THESIS

THE ROLE OF BACTERIAL BIOFILMS IN CHRONIC RHINOSINUSITIS

This thesis embodies research investigating the role that bacterial biofilms play in the
pathogenesis of chronic rhinosinusitis (CRS). It focuses on their detection on the sinus
mucosa of CRS patients and the implications of their presence. Finally, it addresses
deficiencies in the innate immune system that may predispose to their development in this
condition.

Bacterial biofilms are structural assemblages of microbial cells that encase themselves in a
protective self-produced matrix and irreversibly attach to a surface. Their extreme resistance
to both the immune system as well as medical therapies has implicated them as playing a
potential role in the pathogenesis of many chronic diseases. Although their role in many
diseases is now well established, their objective presence and importance in CRS remains
largely unknown.

Chapter 1 of this thesis reviews the current literature pertaining to CRS and biofilms and
critically evaluates the small body of research relating to this topic.

Chapter 2 describes the development of a sheep model to study the role of bacterial biofilms
in rhinosinusitis. It compares the use of traditional electron microscopy (EM) and more recent
confocal scanning laser microscopy (CSLM) in the detection of biofilms on the surface of
sinus mucosa. The results of this study inferred a causal relationship between biofilms and the
macroscopic changes that accompany rhinosinusitis. Furthermore it illustrated the superiority
that CSLM has over EM in the imaging of biofilms on sinus mucosa

Chapter 3 and 4 outline the results of human studies utilizing the more objective CSLM to
evaluate the prevalence of bacterial biofilms on the sinus mucosa of CRS patients and their
effect on post-operative mucosal healing. The results of these studies demonstrated a biofilm
prevalence of approximately 50% in the CRS population studied and suggested, that biofilm
presence may predispose to adverse post-operative outcomes following sinus surgery.

Chapter 5 and 6 describe experiments examining the level of the innate immune system’s
anti-biofilm peptide lactoferrin, in patients with CRS. Lactoferrin was found to be down-
regulated at both an mRNA and protein level in the majority of CRS patients, with biofilm
positive patients demonstrating the most significant reduction.

In summary, this thesis provides further evidence that bacterial biofilms play a major role in
the pathogenesis and disease persistence in a subset of CRS patients. Deficiencies in
components of the innate immune system, such as lactoferrin, may play an important role in
the predisposition of certain individuals to the initial development of bacterial biofilms.
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