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On-label. What does that really mean? That term is thrown around a lot, but it does have an important meaning. When a drug or device is approved by the FDA,
after undergoing a rigorous scientific process, that often includes multiple large-scale studies in humans with the disease/condition of interest. In the case of an
approved therapeutic, the package insert—the thin paper folded up into a tiny rectangle that comes in the medicine box that is often overlooked by the patient, and
sometimes clinician alike—contains all the important study information that led the FDA panel to approve the therapeutic or device and can also be found on the
product/device website. It also contains an important approval statement. For example, “Drug X is indicated for the treatment of the signs and symptoms of dry
eye disease (DED).” Everything on the package insert, including the wording, tables, and figures requires approval by the FDA as well. So, when we say
something is “on-label” that means it has been thoroughly tested in the patient group it should be, and it has been shown to be safe and effective and has been
through rigorous scientific merit review by the FDA panel of experts. 

That is when the initial science ends and the marketing begins. Industry marketing teams can only advertise on the basis of the material in the package insert or
approved by the FDA, but clinicians can provide information peer-to-peer based on personal experience. Also, companies employ medical science liaisons that
can provide additional scientific information regarding products/devices. There is a “fire wall” between marketing and medical affairs to ensure promotion is based
on FDA approved language. Phase IV FDA studies, or post-market investigator-initiated studies, are generally reviewed and approved through the medical affairs
team. 

Often, the critical questions practitioners want answered are not the same as efficacy and safety studies that were presented to the FDA for approval (although
these studies are necessary and informative). Practitioners are looking for comparative studies to inform patient care—comparing therapies or device applications,
or even outcomes when therapies are used concurrently. Often, those studies are in the works or have not been completed in early stages following FDA approval
and lead to interpretation based on limited, sometimes small-scale studies. It is important to note that larger-scale studies will never be performed if provocative
smaller scale studies don’t occur first—studies are too costly, both in time and money. It is also critical to watch for over-interpretation when studies are few and
more data is warranted. 

And one final word about “on-label.” If a device or therapeutic has been approved by the FDA, practitioners can have confidence that the treatment will be safe
and effective in patients that are akin to those participating in the trial. Similar products (approved or not) might not have the same effectivity and safety profile—
the only way one would know that they do perform the same would be to do a similar series of rigorous studies. As the options in the dry eye tool kit continue to
grow, so should thoughtful consideration based on available data—as well as requests from insightful clinicians to the industry for more answers. 

Dr. Gaume Giannoni and I would like to thank Dr. Scott Schachter as he completes his term as OSN columnist and joins AbbVie/Allergan, best of luck to you! We
would also like to introduce Dr. Patrick Vollmer, of Vita Eye Clinic, Shelby, NC, as our new Technology columnist. Welcome Dr. Vollmer!  

   

Kelly K. Nichols, OD, MPH, PhD 
Editor 
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Coronavirus Resources + Updates

Optometric Management would like to provide as much information as possible to our readers during this coronavirus pandemic in the United States. Visit our site
to find resources and tips for optometrists, updated daily. 
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Be sure to subscribe to our newest newsletter, PentaVision COVID-19 News Roundup, launched weekly.  

 

The Lowdown on Low Level Light Therapy (LLLT)

Innovations Needed, Evidence Expected 

Dry Eye Disease (DED) and Meibomian Gland Dysfunction (MGD) are the most prevalent conditions we see in eye care. Patients are coming to us, asking for
help. “What else can we do, Doctor? I’m still having a lot of trouble with my eyes.” This drives innovation. 

The pathway to US FDA approval for new medications and treatments for DED and/or MGD is a long and hard one. And for good reason. Safety and efficacy must
be demonstrated. 

FDA Registered, Cleared or Approved? What is “on-label”? 

FDA approval for specific label indications, such as the treatment of dry eye and MGD, require submission and review of safety and efficacy data. In February
2021, the Optilight system (IPL with OPT technology, Lumenis, Yokneam, Israel) received FDA approval for the improvement and management of DED with MGD.
We have used the Lumenis OPT IPL technology in our clinical practice since 2017 and have added on the OptiLight system since March 2021. 

The IPL/LLLT E-light system (Espansione Marketing, Bologna, Italy) is FDA 510K registered (K092734) and includes some dermatologic and cosmetic indications.
1) For the IPL: acne, benign vascular and pigmented lesions, hair removal; and 2) for the LLLT: wrinkles, acne, superficial benign vascular and pigmented lesions.
Rosacea, DED and MGD are not included. 

Theoretical LLLT and LLLT Applied to DED and MGD 

There are only a handful of peer reviewed studies regarding the E-light IPL/LLLT system newly available in the USA (Equinox, distributed by Marco, Jacksonville,
FL). Stonecipher et al. published a well-designed, large, retrospective, multi-center, non-masked study of patients who had failed prior pharmaceutical or device-
related therapies who received treatment with the E-light IPL/LLLT system. Patients improved 1 step in MGD grading (e.g., from toothpaste consistency to turbid)
in 70% of eyes and demonstrated improvement in TBUT.  A second paper by Stonecipher et al. described improvements in chalazia with the E-light IPL/LLLT
system.  

Recently, a retrospective, single-center study reported improvements in Schirmer scores and TBUT in Sjögren’s Syndrome patients treated with IPL/LLLT.  While
this is a small study, the authors conclude that IPL/LLLT significantly improves symptoms and TBUT. Schirmer score increased, but not significantly. Other reports
of LLLT for xerostomia in Sjögren’s patients did not demonstrate benefit.  

Interestingly, the LLLT mask alone does have a warming effect on the periocular tissues and could have an impact on the MGD disease state. An ARVO 2020
abstract reported eyelid temperature warming to 41.8 °C immediately after treatment dropping to 37.5 °C within 5 minutes. Patients were treated 4 times every 48-
72 hours and statistically significant improvements were reported for lipid layer interference patterns, NIBUT and dry eye symptoms. There was no change in
visual acuity, telangiectasias or meibomian gland expression scores. Data on the duration of effect after the treatment series was not reported.  

More Scientific Studies Needed 

While LLLT as a stand-alone modality has peer-reviewed, established benefits for wound healing, hair regeneration, vitiligo, pain management and skin
rejuvenation, LLLT has also been described to have an inflammatory response by inducing IL-1, TNF and MMPs.  This could be unfavorable in the DED/MGD
patient and further studies are needed. In contrast, a study with IPL with OPT (Lumenis, Yokneam, Israel) showed a reduction in inflammatory cytokines in MGD
patients.  

The low energy IPL/LLLT system is established for cosmetic indications. I look forward to seeing more scientific evidence demonstrating safety and possible
clinical efficacy the treatment of DED/MGD. Let’s follow the story together with interest.  
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One of the newest approaches in the treatment arsenal for ophthalmic care is via light-based therapeutic interventions. Lasers have been used for many years as
a well-established means of energy delivery to the skin for the purpose of inducing the skin repair cascade (photorejuvenation). One alternative method providing
non-ablative resurfacing is intense (intermittent) pulse light therapy (IPL). IPL selectively removes light at low wavelengths and uses pulses of high energy
polychromatic light to heat target tissue. The latest light-based intervention for treatment of the skin is the use of low level light therapy (LLLT). Early experimental
research established that LLLT results a boost in mitochondrial ATP production which, in turn, enhances the metabolic activity of the cell. It also stimulates the
expression of genes associated with tissue regeneration and repair. These activities take place in the absence of inciting tissue injury, a process referred to as
photobiomodulation. Crucial to this process is the use of both red and near infra-red light which is associated with the proliferation of a number of cell types critical
to the tissue regeneration process. 

The purpose of this article is to present a summary of the clinical evidence for photobiomodulation as well as to discuss the regulatory framework for LLLT. The
authors carried out a review of the clinical literature pertaining to the use of LLLT for skin rejuvenation (facial rhytids and dyschromias), acne vulgaris, wound
healing, body contouring and androgenic alopecia via three independent searches. Established or experimental uses for LLLT that fell outside of the realm of the
plastic and/or aesthetic surgeon were excluded, as well as low quality clinical trials that relied exclusively on subjective outcome measures. 

The results demonstrated that a reasonable body of clinical trial evidence exists in support of the role of low energy red/near infrared light as a safe and effective
method of skin rejuvenation, treatment of acne vulgaris, alopecia and body contouring; however, there were some limitations to this conclusion as some of the
studies had methodological flaws, small patient cohorts and utilized industry funding. The authors comment that there is definitely room for improvement in the
quality of studies in this area. One challenge in conducting a retrospective review of the “literature” is that there are less regulations in the production of these
types of devices and there are also many devices marketed directly to patients in addition to devices designed/marketed to medical professionals. The commercial
marketing and success of these devices has outpaced the traditional empirical evidence approach of obtaining solid clinical data to obtain device approval.
Additional well-controlled clinical trials need to be conducted to help answer the unresolved questions that exist. 
 

ABSTRACT

Photobiomodulation: The Clinical Applications of Low-Level Light Therapy

Graeme Ewan Glass  

OBJECTIVES: The aim of this article was to summarize the clinical evidence for photobiomodulation and discuss the regulatory framework for this therapy. 

METHODS: A review of the clinical literature pertaining to the use of LLLT for skin rejuvenation (facial rhytids and dyschromias), acne vulgaris, wound healing,
body contouring, and androgenic alopecia was performed. 

RESULTS: A reasonable body of clinical trial evidence exists to support the role of low-energy red/near-infrared light as a safe and effective method of skin
rejuvenation, treatment of acne vulgaris and alopecia, and, especially, body contouring. Methodologic flaws, small patient cohorts, and industry funding mean
there is ample scope to improve the quality of evidence. It remains unclear if light-emitting diode sources induce physiologic effects of compararable nature and
magnitude to those of the laser-based systems used in most of the higher-quality studies. 

CONCLUSIONS: LLLT is here to stay. However, its ubiquity and commercial success have outpaced empirical approaches on which solid clinical evidence is
established. Thus, the challenge is to prove its therapeutic utility in retrospect. Well-designed, adequately powered, independent clinical trials will help us answer
some of the unresolved questions and enable the potential of this therapy to be realized.
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LLLT & The Eye

Low-level light therapy (LLLT), also known as Photobiomodulation therapy (PBM), has gained recent traction as an off-label treatment for meibomian gland
dysfunction in patients suffering with dry eye symptoms, regardless of skin type. Already prevalent in other medical disciplines, including dermatology, the use of
LLLT has been demonstrated clinically to treat several periocular inflammatory conditions and improve dry eye symptoms and tear film quality. 

Not dissimilar to photosynthesis in plants, LLLT/PBM utilizes its photochemical effect to stimulate the mitochondria of human cells. The treatment may also have
anti-inflammatory effects and help heal damaged ocular and periocular tissues by ultimately reducing oxidative stress. When cells in our body become stressed,
they release a compound called nitric oxide which prevents the binding of oxygen to cytochrome c oxidase. This, in turn, ultimately down-regulates ATP and
causes an over-production of reactive oxygen species leading to oxidative stress. Oxidative stress can up-regulate inflammation and lead to cell apoptosis and,
subsequently, tissue damage. When LLLT/PBM is used in a clinical setting, focused lights of various wavelengths effectively dissociate nitric oxide which allows
oxygen back into the cells to prevent cyclical inflammatory processes from occurring. After LLLT, ATP in the mitochondria is restored, oxidative stress is minimized,
and cell metabolism improves. 

LLLT is newly available in the United States via the Equinox device (LLLT) or the Epi-C Plus device (LLLT with IPL), both distributed by Marco (Jacksonville, FL). A
light mask is worn over the upper half of the face and specifically designed LED lights focus light of various colors (red, yellow, or blue) to optimize treatment. This
painless procedure is non-invasive with minimal time commitment – many patients complete the entire procedure in as little as 15 minutes.

Sponsored Content
About Eyevance Pharmaceuticals LLC. 
Since inception in 2017, Eyevance remains dedicated to advancing ocular health through innovative and impactful topical ophthalmic products
targeting the ocular surface and anterior segment. In September 2020, Eyevance was acquired by Santen Holdings U.S. Inc. For additional
information, visit www.eyevance.com and follow us on Twitter (@EyevancePharma) and LinkedIn (Eyevance Pharmaceuticals).
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