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Biofilm formation
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Antibiotic resistance
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Biofilms: Clinical Implications and
Applications

Yu-lin Li'?, Chun-eng Liu'?, Mei-li Hung?

'Department of Internal Medicine, *Center of Infection Control

Changhua Christian Hospital, Changhua, Taiwan

The concept of biofilms, which was proposed over the past decades, provides a
novel approach to understand the default state of bacteria in nature and even in
certain types of human infection. A biofilm is a bacterial community that shows
gene expression different from that of planktonic bacteria; bacteria show these
expression differences to adapt or respond to environmental stress. The mechanism
of biofilm development includes 4 steps: attachment, accumulation, architecture
formation, and dispersal. Once the biofilm is formed, the bacterial community
integrates and coordinates its gene expression through quorum sensing. As stated
by the US CDC, more than 60% of the clinically infectious diseases are associated
with biofilm formation; biofilm formation is especially prominent in deep-site
infections such as infective endocarditis, chronic osteomyelitis, chronic prostatitis,
infections caused by stones in the urinary tract, and even pulmonary tuberculosis,
catheter-related bloodstream infections, endotracheal tube-related nosocominal
pneumonia, and many implant-related infections. Biofilm-associated infectious
diseases often require a longer treatment course, have higher failure rates, and show
poorer outcome because of increased medicine consumption. Some novel strategies
were investigated to manage biofilm-associated infectious diseases. Some newly
developed antibiotics or combinations of antimicrobial agents showed better effects
on biofilm eradication. Small peptides that interfere with the quorum-sensing
system were effective in disturbing gene adjustments in biofilms and eliminating
the complications in animal models. Surface coatings of materials applied on
catheters or medical implants were studied to reduce the attachment of bacteria, the
first step of biofilm formation. Low-frequency, low-power ultrasonography is
helpful in improving diagnosis and in the treatment of biofilm-associated diseases,
and bioelectricidal effect was also seen in a chronic osteomyelitis rabbit
model[Author5]. Further investigations on the applications of biofilms are needed
to improve human health and facilitate infection control.
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