Volume : 5 | Issue : 11 | November-2016

ISSN - 2250-1991 | IF : 5.215 | IC Value : 77.65

Original Research Paper Ophthalmology

Dry Eye Disease- Current Perspective

Vijay K Sharma

Classified specialist, Ophthalmology ,Cornea and refractive sur-
gery, Army Hospital Research and referral, Delhi Cantt- 110010

Santosh Kumar | Army hospital (research and referral), Delhi Cantt
Sagarika Patyal | Army hospital (research and referral), Delhi Cantt
KEYWORDS | Dysfunctional tear syndrome, dry eye disease, meibomian gland dysfunction

Introduction

The preocular tear film is three layered consisting of mucous
layer (posterior most), aqueous layer and lipid layer (anterior
most). Any abnormality or dysfunction in tear film results in
dry eyes, more appropriately called as dry eye disease or dys-
functional tear syndrome (DTS)." Prevalence of DTS in gener-
al population is highly variable across the world ranging from
10.8% to 57.1% % and is among the most prevalent ocular
disorders responsible for visits to ophthalmologists.

Historical perspective and landmark studies

Prior to 1995, there was no consensus on definition, diagno-
sis or management of dry eye disease. A consensus on defi-
nition was developed at a workshop at National eye institute
(NEI) in 1995, where Dry eye disease (DED) was defined as
a “disorder of the tear film due to reduced tear production
or excessive tear evaporation, which causes damage to the in-
ter-palpebral ocular surface and is associated with symptoms
of ocular discomfort and/ or visual symptoms.”

In 2006, a panel of dry eye experts from across the globe,
used the Delphi approach to establish diagnosis and treatment
guidelines for dry eye." Four levels of disease severity were
outlined as well as recommendations were given for manag-
ing patients with lid margin disease and abnormal tear dis-
tribution. These guidelines primarily focused on patient signs
and symptoms and were accompanied by the suggestion that
the terminology ‘dysfunctional tear syndrome’ could replace
the term ‘dry eye disease’.

In 2007, the Dry Eye Workshop (DEWS) added to the criteria
and made additional treatment recommendations.® They rede-
fined dry eye as a “multifactorial disease of the tears and oc-
ular surface that results in symptoms of discomfort, visual dis-
turbance and tear film instability with potential damage to the
ocular surface, accompanied by increased osmolarity of the
tear film and inflammation of the ocular surface.” The key ad-
ditions to previous definition were the inclusion of symptoms
of visual disturbance, osmolarity and inflammation.

In 2011, an international subcommittee elaborated in detail
about various aspects of meibomian gland dysfunction.™

Risk factors

Various risk factors identified for development of dry eye dis-
ease include old age, female gender, smoking, environmental
factors such as air conditioning, heaters, low humidity, sys-
temic medications like antihistamines, beta blockers, anticho-
linergics, antidepressants, systemic retinoids, diuretics and
hormone replacement therapy, systemic diseases like Sjogren
syndrome, ocular cicatricial pemphigoid (OCP), Stevens-John-
son syndrome (SJS), sarcoidosis, lymphomas, rheumatoid
arthritis, graft vs host disease (GVHD), recipients of allogen-

ic bone marrow or stem cell transplants (BMT).""® Ocular
conditions like eyelid malposition, lagophthalmos, Bell’s palsy,
chemical injuries and blepharitis etc can also lead to develop-
ment of dry eye disease.

Air pollution, especially in Indian metropolitan cities, is also as-
sociated with increase in the incidence of dry eye disease in
the exposed population. Gupta et al, studied the effect of ex-
posure to high level of air pollution on ocular surface health
and found that people travelling in highly polluted areas and
exposed to high level of air pollutants are likely to suffer from
significantly high incidence of subclinical ocular surface disor-
ders.™

Uchino et al, studied the association of dry eye disease among
visual display terminal (VDT) users like computers, laptops,
tablets and large screen mobile phones among Japanese pop-
ulation and reported high incidence of dry eye disease. They
emphasized the need to improve the awareness among VDT
users to decrease adverse effect on ocular surface.?

Clinical presentation and Types
The suggested clinical categories for DTS are shown in (Fig 1)
and include

e DTS with lid margin disease
e DTS without lid margin disease
. DTS with altered tear distribution and clearance

The patients who do not have coexistent lid margin disease, is
the most common form of presentation of DTS. Within each
of these 3 categories, the panel listed the main subsets or spe-
cific disease entities or, in the case of DTS without lid margin
disease, the patients were divided by severity level as shown in
(Table 1).

Assessment of DTS severity is important in guiding appropri-
ate therapy, especially in the subset of DTS patients without
lid margin disease. The level of severity should be based pri-
marily on symptoms and clinical signs and the diagnostic tests
are secondary considerations in determining disease severity.
Depending on the frequency and impact on the quality of life
of these elements, symptoms could be categorized as either
mild to moderate or severe. Dry eye severity grading is shown
in table-2.

Diagnosis
Diagnostic scheme adapted from DEWS (2007) is shown in fig
2. Common tests for dry eye disease include:

Tear film break up time
This test determines the stability of the precorneal tear film
and is performed by instilling fluorescein dye in the inferior
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cul-de-sac and then determining the stability of the precorneal
tear film. Any value less than 10 sec is abnormal. It is benefi-
cial in both aqueous deficient and evaporative dry eye disease.

Schirmer’s test

It is used to assess aqueous tear production. Although the re-
sults may be variable and should not be used as a sole crite-
rion for diagnosing dry eye disease. Values less than 10 mm
over a period of five minutes is considered as abnormal.

Tear osmolarity test

Sensitivity and specificity of this test is low and has poor corre-
lation with symptoms of dry eye disease. Tear osmolarity of >
305mOsms/L is taken as a cut off value for diagnosing dry eye
although at a cut off value of > 312mOsms/L, sensitivity and
specificity of the test increases significantly. Further studies are
required to validate this test to make it more relevant in diag-
nosis of dry eye disease.

Vital dye staining

Fluorescein, rose bengal or lissamine green vital dyes can be
used to stain and assess the ocular surface. Fluorescein dye
stains corneal and conjunctival areas with disrupted intercel-
lular junctions which allow the dye to permeate in to tissues.
Exposure zone punctate or blotchy stain pattern is observed in
dry eye disease which is more apparent over cornea.

Newer biomarkers

Individuals with dry eye disease have been found to have lower
protein contents and higher levels of inflammatory biomarkers
such as matrix metalloproteinase-9 (MMP-9) in their tears. Tests
such as InflammaDry Detector (Rapid Pathogen Screening Inc,
Sarasota, FL, USA) can detect MMP-9 levels in the tears and
may help in early diagnosis of dry eye disease. It has been
found to be 85%sensitive and 94% specific in diagnosing dry
eye disease.?! TearScan MicroAssay System (Advanced Tear Di-
agnostics, Birmingham, AL, USA) assesses allergy biomarkers
like lactoferrin and immunoglobulin E in the tear film and is
helpful in evaluating dry eye disease associated with ocular
allergy.? A new laboratory test known as Sj6 (Nicox, Sophia
Antipolis, France) evaluates salivary gland protein 1, parotid se-
cretory protein, and carbonic anhydrase- 6 in tears in patients
with Sjogren syndrome and has been found to be helpful in
early diagnosis as these autoantibodies are seen earlier in the
course of the disease than antibodies to Ro or La.?

Various tests suggested for diagnosis of systemic diseases as-
sociated with dry eye disease are shown in Table 3.

Management
The aims for treating dry eye disease include:

e Reducing or alleviating signs and symptoms of dry eye
¢ Maintaining and improving visual function
¢ Reducing or preventing structural damage

Treatment recommendations according to severity of dry eye
disease are shown in table-4 and various tear substitutes avail-
able are shown in table-5.

Secretagogues are also being increasingly used in management
of dry eye. Mucin secretagogue such as rebamipide 2% sus-
pension, which is a derivative of quinolone-class antibiotics, has
been found to be superior to placebo at improving objective
measures of dry eye, including fluorescein corneal staining score
(FCS) and lissamine green conjunctival staining (LGCS). Subjec-
tively, patients reported significantly more relief from photopho-
bia, dryness, foreign body sensations, pain, and blurred vision.

Cosmetics may contain various ingredients like nickel, colo-
phane, cobalt, paraben and animal products which may lead
to severe intolerance in patients with dry eye disease. Use of
hypoallergenic products, which are free of these ingredients,
may enhance tolerance of cosmetics, mascara and eyeliners
etc in patients with dry eye disease.

Conclusion

The most important aspects of caring for patients with dry eye
are to educate them about the chronic nature of the disease pro-
cess and to provide specific instructions for therapeutic regimens.
Environmental and dietary modifications can be very helpful for
symptomatic improvement. Patients with dry eyes should be
advised to avoid low humidity, high temperature environment,
windy conditions, excessive use of heaters and air-conditioning.
Frequent breaks should be taken while watching television or
working on computer screens for long duration. Dietary modifi-
cations like proper hydration and increased intake of food con-
taining vitamin A, omega-3 fatty acids and essential fatty acids
like linoleic and linolenic acids may be helpful. Any systemic dis-
ease associated with dry eye diseased should be appropriately
managed by concerned physician. It is helpful to reassess period-
ically the patient’s compliance and understanding of the disease,
the risks for associated structural changes and to re-inform the
patient as necessary. The patient and ophthalmologist together
can establish realistic expectations for effective management.

Legends

Figures

Figure-1 Clinical categories of dysfunctional tear syn-
drome (DTS)
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Figure-2: Diagnostic scheme adapted from DEWS (2007)
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Tables
Table-1 Levels of severity of DTS without lid margin dis-
ease

Schirmer’s
score (per
five min.)

Variable < 10mm <5mm

<2mm

I\/Ii(de to moderate symptoms TIFBL:de': Fluorescein Tear break-up time; MGD = Meibomian
and no signs o gland disease
Level 1 |\/’I|d to moderate conjuncti-
val signs * Must have Signs and Symptoms
tl\/Ioderate to severe symp- g ymp
oms . _— P
Tear film signs Reproduced from the article “The definition and classification
Level 2 Mild corneal punctate of dry eye disease: report of the Definition and classification
Séac;rr]lﬁr&%ctival staining Subcommittee of the International Dry Eye Workshop (2007).
Visual signs Ocul Surf 2007;5:88."
Severe symptoms
Marked corneal punctate
Level 3 stalnln? -
Flmenan rsits e e saiagnosis of systemi
Severe symptoms
Level 4 g(ra(\)/;eiroengolmeal stallnlng, Disease Tests
Conjunctival scarring Sjogren syndrome [SSA, SSB, ANA, RF
: : ; Anti-thyroid peroxidise antibody, An-
Table-2 Dry eye severity grading system (DEWS) -drihs)ge(a)slg eye ti-thyro)éloburl)in antibody, B o ssess
extraocular muscle thickness
Dry Eye o i i iop-
Eexelr}’ty 1 ’ 3 4% Sarcoidosis gﬁrgr_‘rnclmcgyme, ACE, Conjunctival biop
eve
ocp Cogj.unctival ftljiopsy witth light microac?pic
Discom- Mild ancé/ I\/IQdedrate %evere, . Se\(/j?re ?ﬂeﬁg?%?ﬁdiﬁé’re“e” or immunonisto-
" |or episodic;  |episodic requent or |and/or
f/%rr}[fysgnd occurs under |or chronic  [constant  |disabling SSA- Sjogren syndrome A, SSB- Sjogren syndrome B, ANA-
frequency |ENvironmental stress or no jwithout jand con- Anti nuclear antibody, RF- Rheumatoid factor, ACE- Angioten-
stress stress stress stant . i o S
- sin converting enzyme, OCP- ocular cicatricial pemphigoid
Annoying ?ﬁrg%éng' Con- . ) .
Visual Nqnedor id antd/u?r and/or stag/t Table-4 Treatment recommendations according to severity
episodic mild |activi and/or f i
symptoms | figle” " (fmiting  [fonstent. posgply | °f Y eve disease
EPISOCIc N activity disabling Severity Treatment recommendation
Con- ;
h : : None to Environmental management
{Hnecé'l‘?rl] None to mild | ;i +- +- Preserved tears .g
J Use of hypoallergenic products
Con-. | » " Moderate e Level 1 eAvgldance of drugs contributing to dry
Jsl‘égicntilr\qga; None to mild |Variable to markeq |Marke Ve;ater intake
Psychological support
Corneal ced Severe Anti allergic drops
staining : ; Marke
(Severity/ None to mild |Variable Central g;}ons%%tse Unpreserved tears
Location) %eclretagogues
: els
) ) Eg?ggﬁigtary Level 2 Topical steroids
c v I\/I(ljld dedbrls, mucus. (lentmlentsl e A
ornea 14 |reduce 2 opical cyclosporine ]
tear signs None to mild meniscus IcrLLépgg;g ' Nutr|t|on¥a| support (flaxseed/fatty acids)
height tear debris, ,
ulceration Level 3 CAyré ir?g the above modality plus tetra-
Trichi-
Lid/mei o Rerati pundtal plugs
o |MGD varia MGD varia- o urger
blomcljan present Y bly present |requent |zation, Pungcta){ cautery
glanas %ylm h Level 4 Systemic anti-inflammatory
ro%p a- écetgllc%/sltelne therapy
ontact lenses
. i i Oral cyclosporine
TFBUT  |Variable 3n1d% 8¢ |< 5 seconds g?emedl Moistore ggggles
Table-5 Commonly used tear substitutes
Composition Properties Advantages Disadvantages

Cellulose esters (eg HPMC 1%, 2%, methylcel-
lulose, CMC 0.5%, 1%,)

-Refresh liquigel SAIIer%an) CMC 1%

-Optive (Allergan) CMC 0.5%

-Refresh tears (Allergan) CMC 0.5%

Useful in aqueous
tear deficiency
Good retention

-Genteal (Novartis? HPMC 0.3% Viscoelastic polysaccharides ;[\i/lr&ewell with HPMC can cause crusting
—Extfrtadlube ((I\A/Illcr(% a)bé)l\/ICCM()CSQ’YE%'th eer Increase viscosity of tears other ophthalmic of lids mimicking blepharitis
-Soft drops (Ajanta 5% wi cerine

Fogel @plareuic 1ok > ocmes not infu-

“Eyenist gsﬁgm e 0ol enced by blinking

—\)e/zldrop Alembic) CMC 0.5%
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Sodium hyaluronate 0.1%, 0.15%, 0.2%,
0.4% etc.

-Hyla (Entod) Sod hyaluronate 0.1%

-Hyvet (Sunways) Sod hyaluronate 0.18%
-Optive fusion (Allergan) CMC 0.5% with sod
hyaluronate

-Eubri (Pfizer) Sod hyaluronate 0.1%

Mucopolysaccharides
Viscous formulations

Good retention
time
Beneficial in corne-
al wound healing

Acetylcysteine 5%

Mucolytic agent, Breaks down
mucin molecules )

Can be coformulated with other
lubricant such as Hypermellose

Useful in severe dry
eyes with dense
mucin and plaques

Polyvinylpyrrolidone (Povidone) 0.6%
-Aqua tears (Cipla) Povidone 0.6%, polyvinyl
alcohol 1.4%

- | Loube (FDC) Polyvinyl alcohol 1.4%, Povidone

0.6
- Teaors plus (Allergan) Povidone 0.6%, polyvinyl
alcohol 1.4%

Synthetic polymer

oformulated with electrolytes
Superior wetting ability when
cotormulated with polyvinyl
alcohol

Beneficial in mucus
layer deficiency

Polyvinyl alcohol ]

-Tears plus (Allergan) Polyvinyl alcohol 1.4%
-Dudrop (Sun) Polyvinyl alcohol 1.4%

-l Lube (FDC) Polyvinyl alcohol 1.4%

-Moss (Syntho pharma) Polyvinyl alcohol 1.4%

Synthetic polymer

Low viscosity but optimal
wetting characteristics in conc
of 1.4%

Beneficial in
aqueous, lipid

and mucus layer
deficiencies

Water soluble,
doesn’t cause blur-
ring of vision

Short retention time
Doesn’t mix well with other
ophthalmic products

Polyethylene glycol 400

-Systane (Alcon) - Polyethylene Glycol 400
(074%); Propylene glycol

-Foug (Pharmatak) polyethylene glycol 400
0.4% + propylene glycol

-Normotears (Sun) polyethylene glycol 400
0.4% + propylene glycol

PEG 400 is low molecular
weight grade of polyethylene
glycol

Strongly hydro-
philic,glgwytoxicity

Lipids.Se Petrolatum (Vaseline, paraffin, min-
eral oil}, [anolin, lecithin)

-Adlube (Cipla) liquid paraffin 42.5 % w/v
-Lubrilac (Sunways) Paraffin 80% w/v

Organic substances )
Formulated as drops and oint-
ment

High viscosity

High retention

Re build lipid layer
Useful ad)funct fo
other artificial tears
when used at night

Cause blurring of vision

Carbomers (Polyacrylic acid)
Viscotears (Novartis) 0.2% Carbomer ophthal-
mic solution

Synthetic polymers i )
igh viscosity while eye is static
but thins due to shearing during

Good retention

time Blurring of vision

Clinitas gel 0.2% Carbomer ophthalmic gel

blinking or eye movement

Preservatives

Benzalkonium chloride

Chemically stable, doesn’t degrade
even at high temperatures
Increase corneal penetration of some

drugs

Can accumulate in ocular
tissues causing cell death
with frequent dosing
Frequency shouldn't be
more than 4-6 times per

day

Sorbate

Useful for sensitive eyes and contact
lens wearers

May cause punctate
keratitis

Sodium perborate

Changes to oxygen and
water on contact with
tear film

Even low conc. Can cause
ocular stinging

Stabilized oxychloro complex (Purite)

Oxidative preservative
that is converted into
tear components

Safe
Well tolerated

Least cytotoxic effects
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