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INTRODUCTION

Antibiotic-resistant bacterial and antifungal-resistant fungal infections are on the rise in veterinary
medicine." Improper use of antimicrobials has propagated the rapid spread of antimicrobial resistance
across many species of organisms, including bacteria. More concerning, these bacteria can spread
resistance genes within a given host species, or across host species. This means that antimicrobial
resistance within veterinary species is impacting antimicrobial resistance in human species, and vice versa.
With the emergence of hospital-acquired and community-acquired methicillin-resistant bacterial infections
in both dogs and humans the need for proper antimicrobial usage becomes even more important.
Additionally, the use of animals in the medical field as “therapy animals” is becoming more widespread,
and this may pose even greater risks for spread of resistant infections and/or genomes between humans
and dogs. It is for these reasons that it is imperative that each antimicrobial agent is used properly within a
given population to avoid antimicrobial resistance, and that alternatives to antibiotics should be considered
first whenever possible.? Recently, a new antibiotic-free treatment modality for superficial and deep
pyoderma in dogs and cats is available for use in veterinary medicine called fluorescence
photobiomodulation (PBM) therapy.

HOW PHOTOBIOMODULATION WORKS

PBM, or low-energy light therapy, is a type of treatment that uses light to alter cellular metabolic pathways
to induce therapeutic benefits including promotion of tissue healing and regeneration, and inhibition of
biological responses that induce pain or inflammation. Early light applications employed laser light emitters
commonly described as “cold laser” or “low-level laser therapy”.® These laser devices, however, have
demonstrated limited efficacy in veterinary dermatology, with recent studies of atopic dermatitis patients,
post-surgical wound healing models, and open wound healing models showing no advantageous in treated
dogs versus control.+®

Specific benefits of light energy within the visible light spectrum are specific to the wavelength of light, which
determines the color of light, and includes reducing bacterial adhesion to keratinocytes, reducing tissue
swelling and inflammation, promoting collagen synthesis, and promoting tissue repair.”-®

PBM uses the interaction of visible (400 - 750 nm) to near-infrared light waves with endogenous cellular
chromophores such as water, melanin, porphyrin, flavins, and cytochrome C oxidase to create a desired
effect (e.g. reduction of inflammatory mediators, activation of fibroblasts and keratinocytes, decreased
bacterial adhesion to keratinocytes, bacterial killing, etc.).® The wavelength, intensity, and duration of
illumination influence the effects of light on skin tissue.”®

Blue light (400 - 495 nm) has the shallowest penetration into skin, reaching the epidermis and superficial
dermis. Blue light primarily has been studied for its antimicrobial effect. The antimicrobial effect is thought
to be due to blue light triggering the production of reactive oxygen species within the bacterial cells resulting
in cell death. Blue light phototherapy has been shown to alter the structure of methicillin-resistant
Staphylococcus aureus (MRSA), which disrupts the cell membrane and decreases its ability to replicate.
Human studies have found efficacy against fungal species such as Candida sp., Malassezia sp., and
dermatophytes. Green light (495-570 nm) can penetrate into the mid-dermis. It has been studied for its
effects on wound healing, osteoblast differentiation, alteration of melanogenesis, and regulation of
intracellular calcium. Yellow and orange light (570-600 nm) can stimulate collagen synthesis, improve
wound healing, and reduce skin pathogens. Red light (600 - 750 nm) can reach the deep dermis or
hypodermis depending on the thickness of the skin. This set of wavelengths has been studied for its effects
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on wound healing and demonstrated to reduce inflammation, increase collagen synthesis, and induce
proliferation of mesenchymal stem cells and epithelial cells. The primary proposed mechanism of the effects
of red light on wound healing is the stimulation of adenosine triphosphate within the mitochondria.

HOW FLUORESCENCE PHOTOBIOMODULATION WORKS

Fluorescence PBM is a form of PBM in which the light emitted from the initial light source is altered by an
exogenous chromophore. This creates longer wavelength photons and expands the therapeutic potential.
The commercially available form of fluorescence PBM is called the Phovia® System made by Vetoquinol.
This system uses a topical photoconverting hydrogel and a blue light emitting diode (LED) lamp (400-500
nm). The interaction of the light from the LED lamp and photoconverting hydrogel emits low-energy
fluorescence within the 500 - 700 nm range.? This interaction results in the formation of multiple
wavelengths of visible light each with a unique depth of penetration and effect on the tissue. Fluorescence
PBM has been studied in several dermatological conditions in dogs including superficial pyoderma, deep
pyoderma, interdigital pyoderma, perianal sinuses, otitis externa, acute traumatic wounds, chronic wounds,
and surgical wounds. It is also being studied for the treatment of dermatological diseases in other species
including birds, small mammals, horses, and cats.

The primary proposed mechanism of fluorescence PBM in wound healing is the stimulation of adenosine
triphosphate within the mitochondria. The blue-green wavelengths may also help regulate intracellular
calcium. In a study on canine deep pyoderma, areas treated with fluorescence PBM showed less tissue
inflammation when compared to systemic antibiotics alone.® Similar findings were demonstrated in studies
evaluating canine surgical wounds."""® In two studies, this was evidenced on a molecular level with a
decrease in the pro-inflammatory marker tumor necrosis factor-oc and an increase in the anti-inflammatory
markers such as epidermal growth factor and collagen I11.1"-12

HOW TO USE IT

The use of Phovia® System is typically well tolerated by patients. In most cases, it can be performed without
the need for sedation. However, in cases where the patient is painful or does not allow contact with the
affected area, sedation may be required. The photoconverting hydrogel comes in two parts: a jar of clear
hydrogel and an ampule of orange photoconverter liquid. These two parts are combined prior to application.
Once combined the photoconverting hydrogel is only stable 7 days at refrigeration and should be kept in a
dark area.

The Phovia® System package includes the LED lamp, photoconverter hydrogel, fluorescence gel, tongue
depressors, charging stand and chord, and protective eye wear. If any cellular debris or crusting is present
on the lesion, the area should be gently cleaned prior to treatment to avoid any impedance of the light to
reach the skin. The photoconverter gel is mixed with the fluorescence chromophore gel and applied in a
two mm layer to the affected skin. The lamp is placed just above the gel and illuminated at a five cm distance
above the lesion for two minutes. Following the two minutes, the LED lamp will automatically turn off. The
hydrogel should be removed from the skin using gauze soaked in sterile saline. As blue light is emitted by
the LED lamp, the users should wear appropriate blue-light filtering protective goggles and the patient’s
head should be facing away or their eyes covered while illumination occurs. The veterinary care team is
required to wear specific eyewear to protect them from the intensity of the LED light; however, the LED
lamp is not a Class llI-IV medical laser and is not damaging to the retina.The manufacturer recommends
that the treatment be performed twice per week. This can either occur as a single treatment once every 3
to 4 days. Alternatively, the treatments can be performed consecutively with a one-minute resting period.
When using consecutive treatments, the hydrogel should be removed and reapplied between illuminations.
The treatment has a favorable safety profile; however, topical reactions occur rarely. Application is pain-
free and stress-free for the patient, so sedation is not typically required.

Appropriate case selection is paramount in treatment success. Phovia® shows great promise as a safe and
effective therapy for the treatment of numerous inflammatory dermatoses in dogs including superficial
pyoderma,'4'® antibiotic-resistant pyoderma,'® deep pyoderma,'® perianal fistula,'” interdigital dermatitis, '8
calcinosis cutis,'® acute traumatic wounds,?° chronic wounds,?' surgical wounds,'?'® and otitis externa.??
Phovia® as a sole therapy even speeds the time to healing by 36% in canine superficial pyoderma as
compared to dogs receiving oral antibiotics alone.' In one study, dogs with superficial pyoderma were
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treated with Phovia® alone or with an oral antibiotic alone. Dogs treated twice weekly with Phovia®
demonstrated complete clinical healing in 2.3+0.7 (p<0.05) whereas dogs receiving oral antibiotic healed
in 3.75+1 weeks."* Additionally, Phovia® speeds time to healing by nearly 50% in deep pyoderma when
used with an oral antibiotic (5.7 weeks of treatment) compared to dogs receiving only oral antibiotic (11.7
weeks of treatment).’® The ability of this fluorescence PBM therapy to eliminate or significantly reduce
duration of exposure to antibiotics will decrease the spread of antibiotic-resistant bacterial strains within
pets and people. If the disease process is beyond skin depth, then this treatment modality is not
recommended since penetration of the light is limited to the skin structures.

CONCLUSION

Studies over the last 50 years demonstrate PBM as an effective and safe treatment for dermatological
conditions. The ability of fluorescence PBM to eliminate or significantly reduce duration of exposure to
antibiotics in veterinary species will decrease the spread of antibiotic-resistant bacterial strains within pets
and people. Veterinarians continue to play an important role in the One Health initiative, and application of
Phovia® in everyday cases will contribute to this standard of care.
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