TFOS DEWS Il - part one

In the first of a three-part discussion of the key points from
the recently published second TFOS Dry Eye Workshop,
Sarah Farrant describes the latest definition and
classification of dry eye disease

ver the last few years, dry eye disease and its
management in practice has, fortunately,
become one of the hot topics circulating around
optometrists in the UK. The increasing preva-
lence of the condition coupled with advances in
effective management strategies mean that it is now possible to
grasp dry eye patients by the hands and reassure them that some-
thing can be done, and that you are the one that can finally help
them, rather than yet another pat on the head and a prescription

FIGURE 1 The basic concept of the Vicious Circle (adapted by the author).The core
mechanism is hyperosmolarity. The form of dry eye disease determines where on the cycle
a patient will enter but, once on the circle, the resultant effect is the same and self-
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Engaging in such conversations with patients with confidence
is reassuringly possible, given the plethora of dry eye manage-
ment options and treatments now available within our remit.
What is equally important in one’s armoury is a working under-
standing of the latest in evidence based research and consensus
regarding the best approaches in diagnosis and management
of this complicated umbrella of conditions known as dry eye
disease.

TFOS AND DEWS

In recent decades the Tear Film and Ocular Surface Society
(TFOS) sought to bring together experts from around the world
in an international research effort, with the aim of better under-
standing the composition and regulation of the pre-ocular tear
film.! The launch of the original DEWS (Dry Eye Workshop)
report in 2007 began what was to become the latest revolution in
our understanding of dry eye disease and its management. This
was followed by the MGD (Meibomian Gland Dysfunction)
report in 2011? and later the CLD (Contact Lens Discomfort)
reportin 2013.2

The launch of the DEWS II report in July 2017 brings together
the very latest in global consensus regarding many aspects of dry
eye disease. It has taken those involved two-and-a-half years to
develop and has resulted in the latest ‘DED (Dry Eye Disease)
Manual’ Like many manuals, it is a sizable volume containing a
lot of evidence based information. This series of articles will
attempt to concisely summarise the key elements relevant to an
eye care practitioner.

DEFINITION

The original DEWS report definition was the first time dry eye
was identified as a disease, with many underlying causes, that was
deemed to result in symptoms and signs, in association with tear
film hyperosmolarity and ocular surface inflammation.

The latest definition from DEWS II is as follows:

Dry eye is a multifactorial disease of the ocular surface
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TABLE 1The DEWS Il classification of dry eye disease.The upper part of the diagram represents a clinical triage guide, including assessing symptoms,
followed by reviewing signs of ocular surface disease. DED exhibits both symptoms and signs and can be treated with appropriate strategies.
Symptomatic patients without signs do not fall into the DED group.Asymptomatic patients with signs of DED are then separated into patients with poor
corneal sensitivity or those with prodromal signs at risk of developing DED with time or a trigger such as surgery.The lower portion shows the categories

of dry eye, now considered as more of a blend or hybrid of the two traditional categories of aqueous deficient (affecting lacrimal gland function) or
evaporative (lid related and ocular surface related). More of this sliding scale is devoted to evaporative to reflect the greater proportion of DED
attributable to this category. It is acknowledged that, as the disease progresses, it is more likely that both components will become apparent clinically
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characterised by a loss of homeostasis of the tear film, and accompa-
nied by ocular symptoms, in which tear film instability and
hyperosmolarity, ocular surface inflammation and damage, and neu-
rosensory abnormalities play etiological roles.

To pick the definition apart, the main element in the outcome
of dry eye disease is the loss of homeostasis, the normal status
quo, of the tear film. What it really highlights is that the disease is
actually caused by the key elements of inflammation, tear film
instability and hyperosmolarity (figure 1).

The core mechanism of dry eye disease is tear hyperosmolarity
which damages the ocular surface both directly and by initiating

inflammation. Tear hyperosmolarity is universally present and
ultimately results from excessive evaporation of the water compo-
nent from the ocular surface. It is this hyperosmolarity that leads
to the “Vicious Circle’ of dry eye (figure 1). The exact nature of an
individual’s dry eye disease determines where they enter the cycle
of the disease. The vicious circular nature of the disease means
that, once an individual enters the circle, the resulting instability,
inflammation and hyperosmolarity further accelerate adverse
changes. TFOS DEWS Il is the first time the definition has
included a signalling role for the disease from issues arising in
ocular receptors and nerves.
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PREVALENCE

Looking at existing studies on global prevalence of dry eye dis-
ease, the numbers vary enormously depending on the exact
criteria used in each study. Studies looking at prevalence of dis-
ease involving patient symptoms range between 5% and 50%.
Studies looking just at signs alone (ignoring symptoms) generally
reported higher and more variable rates of up to 75%. Studies
looking for prevalence of both signs and symptoms present
ranged between 9% and 30%. Reported prevalence rates specifi-
cally for meibomian gland dysfunction, based on clinical signs
and expression, ranged from 38% to 68% of individuals over 40.
Women consistently have higher prevalence than men.

CLASSIFICATION

The historical classification of dry eye disease has typically con-
sidered two distinct disease entities:

o Aqueous deficient

° Evaporative

The latest thinking from the report suggests moving away from
this separation and more towards a blurring of the lines between
the two classically considered sub-types. In other words, we
should consider the disease as more of a continuum of these two
sub-types rather than separate entities.

The latest classification scheme encourages a simplified diag-
nostic strategy to help triage patients (figure 2). The scheme also
importantly considers the cases where patients exhibit dry eye
symptoms without evidence of obvious signs or, at the opposite
end of the spectrum, present with marked signs but have no dry
eye symptoms. It also includes a clinical decision guide for practi-
tioners. The classification also recognises the necessity of
symptomatic involvement and the need for presence of associ-
ated ocular surface signs in making an actual diagnosis of DED.

PAIN PATHWAYS

Pain in dry eye is caused by tear hyperosmolarity, loss of lubrica-
tion, inflammatory mediators and neurosensory factors. Any sort
of pain from stimulation of the ocular surface, such as mechanical
or chemical is controlled by the ophthalmic branch of the trigem-
inal ganglion. The detection of wetness, reflex tear production
and blink rate is regulated by receptors called cold thermorecep-
tors. They are receptors in the cornea that are thought to respond
to the cooling effect produced by evaporation of the tear film (like
sweat evaporating from your skin), by increasing blink rate and
basal (base-line) tear secretion. The inflammatory state found in
dry eye disease is associated with peripheral nerve and receptor
damage, by sensitising the nerve endings and cold receptors and
increasing their activity. This increase in activity results in ele-
vated dryness sensation and pain. The long-term effects of ocular
surface inflammation and resultant nerve injury cause changes in
the neurons which affect their excitability, their interconnection
and their firing of signals. These changes in the sensory pathways
ultimately cause abnormal sensations of pain from the eye
surface.

SYMPTOMS WITHOUT SIGNS

It is now more widely recognised that often there is a significant
mismatch between signs and symptoms in dry eye disease
patients. The fact that the latest definition recognises the role of
neurosensory abnormalities helps to explain why many patients
who present with significant symptoms have very little signs and
vice-versa.

The emerging role of neurosensory abnormalities is now con-

FIGURE 3B Figure 3.This image shows an example of a 35-year-old male patient who
presented in the author’s clinic with significant history of consistently very sore, irritated
dry eyes with no specific exacerbating factors. All clinical results were within normal limits
including a normal tear osmolarity of R;298 and L;301 measured using TearLab. His
complaints of on-going dry eye with no accompanying clinical signs indicated the need for
referral for consideration of pain management.

sidered so important that it is a key part of the new definition.
Nociceptors are the receptors designed to detect stimuli that may
cause harm to the body. They signal tissue irritation, impending
injury or actual injury. On activation, they transmit pain signals
via the peripheral nerves to the brain. Nociceptors in the cornea
have the potential to be sensitised by repeated physiological stim-
ulation or by noxious stimuli such as hyperosmolarity or
inflammation.

Neuropathic pain due to a lesion or disease in the somatosen-
sory system (the sensory system concerned with conscious
perception of sensations including pain) results in the scenario
where ocular pain symptoms disproportionately outweigh the
clinical signs. In these cases, the patient requires pain manage-
ment and this falls outside the scope of DED therapy (figure 3).

If symptoms of DED are present without signs, it can alterna-
tively indicate a pre-clinical dry eye or episodic dry eye.

SIGNS WITHOUT SYMPTOMS
Along-debated consideration in managing dry eye disease is for
those patients who present in practice with signs of DED and no
symptoms. As a practitioner, it can be difficult to decide whether
to try and convince the patient to begin a rigorous regime for a
problem that they are not aware of. The likely causes are either
reduced corneal sensitivity or a predisposition towards dry eye.
Corneal nerve damage secondary to longstanding DED is a rec-
ognised issue resulting in reduced sensitivity and will mask
patient discomfort. If a patient has early disease, then this might
place them at risk of developing symptomatic DED if they
undergo ocular surgery such as cataract or refractive surgery.
Asymptomatic MGD has recently been reported* with a preva- >
lence double that of symptomatic MGD. It is known that
symptoms of MGD become more common and more severe with
age and, as such, in these cases preventative management should
atleast be discussed with the patient (figure 4).

SEX MATTERS
Being female is unfortunately a significant risk factor for dry eye.
Alarge study in America’® showed the age-related increase in risk
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FIGURE 4 This image is an example of a female patient in her 50s with significant signs of
meibomian gland atrophy (grade 4 meibography) with no reported symptoms of dry eye
disease on questioning.The patient was advised to treat the condition thoroughly despite
the lack of symptoms

TABLE 1
Evidence based
risk factors
associated with
dry eye disease
(courtesy of
Professor C
Purslow)

for dry eye disease among women to be 70% greater than men.
Women have also been shown to report a greater subjective
impact of symptoms and visual quality than men. Sex-related dif-
ferences are present in almost every cell in the body. Many
sex-related differences in the eye are attributable to the effects of
the sex steroids; androgens, oestrogens and progestins. These
steroids have been shown to act on, among others, the meibo-
mian glands, lacrimal glands, conjunctiva and cornea. Gender
and biological sex not only affect the DED risk presentation of the
disease, the immune response and pain awareness, but also affect
the likelihood of an individual seeking help and making use of
services available. Women who use postmenopausal hormone
therapy have also been shown to be more likely to have DED.

RISK FACTORS
The current understanding of the risk factors likely to be associ-
ated with dry eye disease can be split into groups according to

how likely the association is (see table 1).

DISEASE PROGRESSION?
A theoretical model of dry eye progression® proposes the idea that
dry eye disease evolves through three stages:

1 Initiation of DED
2 Reflex compensation
3 Loss of the compensatory response

This model suggests that disease may worsen without interven-
tion and over time, and may eventually plateau at a certain stage.
Other views also report that not all disease is progressive,
although severe disease does appear to progress irrespective of
treatment. It is recognised that the disease can wax and wane.

CONCLUSION

Itis clear from the latest DEWS II review that the interest, under-
standing and attempted management of dry eye disease is ever
increasing. As eye care practitioners, we are in the perfect pri-
mary care setting to be managing dry eye disease and improving
patient symptoms and signs. The need for us as practitioners to
have a good understanding of DED, accurate diagnosis and differ-
entiation from other ocular surface diseases is the key to
consideration of appropriate management options.

The next article in this series will review the latest strategies in
the accurate diagnosis of dry eye disease and how best to
approach this diagnostic work up in a practice setting. ©
Sarah Farrant is a therapeutic optometrist with a specialist
interest in dry eye disease practising in Somerset, UK.
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Consistent Probable Inconclusive
Ageing Diabetes Hispanic ethnicity
Female sex Rosacea Menopause
Asian race Viral infection Sarcoidosis
MGD Thyroid infection Acne
Connective tissue diseases Psychiatric conditions

Sjogren syndrome

Androgen deficiency Pterygium

Computer use Low fatty acids intake Smoking
Contact lens wear Refractive surgery Alcohol
Hormone replacement therapy Allergic conjunctivitis Pregnancy

Pollution, low humidity, sick building syndrome

Demodex infestation

Medication: anti-H, anti-d, anxiolytics, isoretinoin

Medications: anti-cholinergic, diurectics, beta-

Botulinum toxin injection multivitamins
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