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Advances in the
management of

dry eye

Dry eye is the most common presentation to an ophthalmologist, with patients typically

complaining of blurred vision, ocular discomfort and a foreign body sensation. Topical

lubricants and lid hygiene can give relief. If these simple measures fail, therapies such as

topical cyclosporin and autologous serum eye drops can be effective.

In patients with dry eye, the tear film is disrupted
due to insufficient tear production or excess tear
evaporation, resulting in symptoms such as
blurred vision and ocular discomfort. Dry eye is
also known as ‘dysfunctional tear syndrome’.
Although dry eye is usually considered a minor
complaint, moderate to severe dry eye can have a
major impact on quality of life. Despite the use
of maximal standard therapy, which can be
costly to the patient, many people with dry eye
continue to suffer.'

An Australian survey of people over 50 years
of age reported that 58% of participants had at

gravel sensation.

IN SUMMARY

condition.

least one symptom of dry eye and 15% had three
or more symptoms.” Dry eye is increasingly
common in the elderly’ and is associated with
ocular allergy and toxicity.* Systemic medications
can exacerbate dry eye and cigarette smoke
increases the risk of this condition.” Night time
lagophthalmos (a condition in which the eyelid
cannot completely close) can exacerbate it and
occurs in 5% of the general population and more
in Asian individuals.

In patients with primary Sjégren’s syndrome,
dry eye is accompanied by a dry mouth. This is a
less common cause of dry eye and predominately

¢ Dry eye is the most common presentation to an ophthalmologist.
e Patients with dry eye may complain of a large variety of symptoms, including blurred
vision, ocular discomfort, tiring, soreness, pain, burning, photophobia, itch and a sand or

¢ Moderate to severe dry eye can have a major impact on a sufferer’s quality of life.
¢ There is no single gold-standard test for the diagnosis of dry eye; the presence of dry
eye symptoms, ocular surface damage and tear film instability are used to diagnose this

¢ A hierarchical approach based on disease severity is used in the management of dry eye.
¢ New agents such as topical cyclosporin represent a significant advance in the

management of dry eye.
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Table 1. Symptoms of dry eye

Ssymptoms of ocular discomfort and pain
Foreign body sensation
Pain

General discomfort

Dry eye sensation/dryness
ltchy sensation/itchiness
Burning/stinging

Irritation from smoke
Grittiness

Ocular soreness

Heavy sensation

Hot sensation

Visual symptoms
Blurred vision
Photophobia
Brightness

Physical symptoms

Redness

Excess mucus formation/discharge
Stickiness/matted lashes
Epiphora/excess tearing

symptoms of ocular dysfunction
Asthenopia (tired eyes)

Difficulty in waking

Ocular fatigue

Inability to function

Difficulty in opening eyes in the moming
Heavy eyelids

Frequent blinking

affects women.® In patients with secondary Sjo-
gren’s syndrome, dry eye and mouth are associated
with an autoimmune connective tissue disease,
most commonly rheumatoid arthritis.

Causes of dry eye

The tear film is composed of aqueous fluid from
the lacrimal gland, oil from the meibomian glands
and mucous provided by conjunctival goblet cells.
Hormonal (androgen levels), neuronal (corneal
sensation) and mechanical mechanisms (the eye-
lids) aid in maintaining a stable tear film. Disrup-
tions of these mechanisms produce an unstable
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tear film. It is also thought that hyperosmolality
of the tear film contributes to dry eye. The end
result is inflammation™" and damage (squamous
metaplasia) of the ocular surface.”*" In Sjogren’s
syndrome, proinflammatory cytokines and lym-
phocytic infiltration may damage the lacrimal and
salivary glands.'***

How to diagnose dry eye

There is no single gold-standard test for the diag-
nosis of dry eye.” The presence of dry eye symp-
toms, ocular surface damage and tear film
instability are used to diagnose the condition.””*
Blepharitis may co-exist and should also be diag-
nosed (see the box on page 48; Figure 1). To diag-
nose dry eye a history should be taken to illicit the
symptoms. Inquiry should be made about dry
mouth, ocular and systemic medications (past
and current use), smoking and atopy. Following
testing of the visual acuity (with spectacles if
worn), the face and eyelids should be inspected,
looking for signs of rosacea, eyelid closure, ble-
pharitis and inturned lashes (trichiasis).

Identify symptoms

A variety of symptoms have been reported by
patients with dry eye (Table 1). Symptoms are
typically worse in the evening and often relieved
by closing the eye or using artificial tears.”*”'

Figure 1. A patient with
dry eye and anterior
blepharitis; skin scales
can be seen on the upper
eyelid and collarettes

are surrounding the
eyelashes.
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continued

A case of dry eye with anterior blepharitis

History and examination
A 60-year-old woman presented with a two-year history of red and gritty eyes and blurred
vision. Preserved artificial tear drops had provided minimal relief. At times her mouth was
dry but she could still swallow food without having to drink liquids. She had been taking
diuretics for a number of years and she had no significant family ophthalmological history.
Her visual acuity was 6/6 in each eye. Her GP noted that her conjunctiva was injected.
With fluorescein and the cobalt blue light from the direct ophthalmoscope, staining was
noted on the cornea and conjunctiva in the region between the lids (the palpebral fissure).
Anterior eyelid inflammation, grease and skin scales were also noted.

Diagnosis

A diagnosis of dry eye with anterior blepharitis was made. She was advised that as she had
a dry mouth and no history of a connective tissue disorder she may be suffering from primary
Sjogren’s syndrome (dry eye with dry mouth). The investigations rheumatoid factor, antinuclear
antibodies, anti-Sjogren’s syndrome (SS) A and anti-SS B antibodies were ordered.

Management

The patient was commenced on nonpreserved lubricants six times a day and a lubricating
ointment at night, and advised to ensure she had an adequate oral fluid intake. To treat the
blepharitis, she was encouraged to perform lid hygiene at least twice a day. To control the
inflammation, topical fluorometholone was commenced two times a day. A special access

scheme application was made for topical cyclosporin (Restasis). She was encouraged to
increase her intake of fish and take flaxseed oil daily.

On return to her GP six weeks later, the patient’s symptoms had improved; however, she
still complained of grittiness and blurring. The investigations for Sjégren’s syndrome were
negative and her diuretic therapy was exchanged for an alternative antihypertensive medication.

She was referred to an ophthalmologist who confirmed the diagnosis of dry eye. The
chronic nature of her condition was reiterated and also the continued need for lubricants,
adequate daily fluid intake and daily lid hygiene. Punctal plugs were discussed. The patient
was concermned regarding the risk of a watery eye so a temporary plug was placed in the lower
canaliculus in one eye. She commenced topical cyclosporin twice a day and the dose of
topical fluorometholone was tapered. On review by the ophthalmologist six weeks later, her
comfort and redness had improved further. As she had found the temporary plug effective,
semi-permanent plugs were placed in the lower canaliculi of both eyes.

Dry eye symptoms, such as a foreign
body sensation, burning and the less spe-
cific symptoms ‘tiring’ (ocular fatigue),
soreness and pain in the eyes, are also
common complaints of patients with con-
junctivitis.”” In one study, a sand or gravel
sensation was reported by 93% of patients
with dry eye.” Dry eye can blur vision,
often significantly.”"*** Photophobia
is common and may be disabling.”*
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Patients may report that they do not form
tears in response to emotional stimuli or
chemical irritants.” Itch can also occur in
patients with dry eye but is more common
with allergy.

Examine ocular surface

A dry eye damages and inflames the ocular
surface (cornea and conjunctiva).”>'+52%
Clinically, this damage manifests as

Figure 2. Punctate epithelial erosions on the

lower third of the cornea in a patient with dry
eye. The erosions have been stained with
fluorescein and viewed with light passed
through a cobalt blue filter. The marginal
tear strip lies along the lower eyelid margin
and has also been stained with fluorescein.

conjunctival injection and superficial
punctate corneal erosions (Figure 2),
corneal filaments, coarse mucin plaques,
epithelial defects and, in severe cases,
melting corneal ulcers.”* Punctuate
corneal erosions can be seen after staining
with fluorescein (Minims Fluorescein Eye
Drops). The stain is instilled in the tear
lake and then the cornea is examined
using a cobalt blue light on the slit lamp
or direct ophthalmoscope. Staining typi-
cally occurs in the lower two-thirds of
the cornea, whereas the upper third is
unstained.” This pattern of staining is
practically pathognomonic for dry eye.”
Rose bengal or lissamine green dyes both
stain devitalised cells and can be used to
demonstrate the degree of ocular surface

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2008.



19,36-38

damage in patients with dry eye.
However, rose bengal is no longer avail-
able in Australia and lissamine green is
not yet widely available and may be less
sensitive than rose bengal **”

Evaluate tear film

Evaluation of the tear film includes the
assessment of the marginal tear strip
height (the level of tears present on the
lower lid; Figure 2). The GP can assess
this by magnification and direct illumi-
nation. The ophthalmologist may evalu-
ate the tear film further by using the
Schirmer’s I test and measuring the tear
film break-up time.

In the Schirmer’s I test, a filter paper
strip is placed in the tear film and used to
assess aqueous (lacrimal gland) tear pro-
duction (Figure 3)."* This test is per-
formed without anaesthetic and variable
results may be seen as the sensory stimula-
tion for tear production can vary depend-
ing on how the test is performed.” A
Schirmer’s I test result of consistently less
than 5 mm of wetting after five minutes
is considered abnormal and indicates

aqueous tear deficiency.” Low Schirmer’s I
values are associated with an increased
severity of ocular surface staining (with
fluorescein or rose bengal).®

Tear film instability can be assessed by
measurement of the tear film break-up
time."”*** The break-up time is typically
measured using the slit lamp biomicro-
scope with cobalt blue light, following
the instillation of fluorescein into the tear
lake. The tear film break-up time is the
interval between the last complete blink
and the appearance of the first dry spot
in the tear film.® A value of less than
10 seconds may be abnormal. However,
this test may not be reproducible,” and
the instillation of fluorescein® or topical
anaesthetic has been reported to reduce
tear film stability.°

Consider Sjogren’s syndrome

Serological investigations should be
ordered if Sjogren’s syndrome is sus-
pected. Autoantibodies anti-Sjogren’s
syndrome (SS) A (also called Ro) and
anti-SS B (also called La),"”*** and rheuma-
toid factor are present in most patients

Figure 3. Schirmer’s | tear strips may be

used by ophthalmologists to assess the
aqueous tear production.

with Sjogren’s syndrome, and approxi-
mately 70% of patients have antinuclear
antibodies. The diagnosis can be con-
firmed by the presence of foci of inflam-
mation on a minor salivary gland biopsy.
Patients with Sjogren’s syndrome should
have a rheumatological evaluation.
Sjogren’s syndrome can have an impact
on the general health of sufferers as there
is internal organ and joint involvement
in up to half of patients, and lymphoma
may develop in around 5% of patients.

Consider co-existent blepharitis
Lid inflammation (blepharitis) often

Table 2. Signs and symptoms of dry eye (as defined by the Delphi panel)®~°

Signs and symptoms

Severity level

Mild (level 1) Moderate (level 2) Severe (level 3) Very severe (level 4)
ltch, sandy, gritty, dry Never to seldom Sometimes Frequent Always
Discomfort, stinging, No Yes Yes Yes
burning, pain
Vision blurring, interrupted No No Sometimes Usually
Use of artificial tear <2 Several Several Several
drops (per day)
Conjunctival staining Mild Moderate Marked Scarring
Corneal staining Nil Mild punctate Marked punctate central ~ Severe punctate erosions
Tear film break-up time* <12 >2 to <7 <3 <3
(seconds)
Schirmer’s | test >10 >51t0 <10 <5 <2

score’ (mm)

* Tear fim break-up time is the interval between the last complete blink and the appearance ofthe first dry spot in the tear film.
T Schirmer’s | test score is an assessment of aqueous tear production based on the wetting of a filter paper strip that is placed in the tear fim.
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Table 3. Treatment algorithm
for dry eye (as defined by
the Delphi panel)

Mild*

Education of patients regarding the
chronic nature of their condition and
the need for compliance with therapy

Environmental modifications

Control systemic medications

Preserved tear supplements

Allergy control

Increased oral water intake

Moderate*

Unpreserved tear supplements

Gels/ointments at night

Nutritional support —e.g. oral flaxseed
and fish oils

Topical cyclosporin

Topical corticosteroids

Secretagogues — e.qg. oral pilocarpine

Severe*

Oral tetracyclines

Punctal plugs (after the control of
inflammation)

Autologous serum drops

Therapeutic contact lenses

Very severe

Systemic anti-inflammatory therapy
(corticosteroids plus cyclosporin)

Acetylcysteine drops

Surgery (punctal cautery)

Moisture goggles

*If there is no improvement then treatment for the
next level of severity should be tried.

occurs in patients with dry eye. The signs
of anterior blepharitis are lid margin
grease, inflammation, skin scales, col-
larettes (scales around lashes), loss of
eyelashes and ulceration. In posterior ble-
pharitis, telangiectasia, notching and
inflammation affect the lid margin and
there are cheesey secretions, blocked
and/or inflamed meibomian gland orifices
and at times active chalazia. Blepharitis
may be associated with ocular rosacea.”

How to manage mild to
moderate dry eye

A hierarchical approach, based on disease
severity, is used in the treatment of dry
eye. A grading system for the severity of
dry eye and a treatment approach have
been developed by an international task
force of dry eye experts known as the
Delphi panel (Tables 2 and 3).**

Mild to moderate dry eye is often
managed by the GP. Management begins
with education for patients regarding
the chronic nature of their condition and
the need for compliance with therapy. All
systemic medications associated with
dry eye that the patient may be using
should be reviewed (Table 4). Marijuana
thiabendazole and diphenoxylate hydro-
chloride have also been associated with
dry eye. Environmental modifications
such as directing fans away from the eyes
and avoiding overheating are advised to
reduce tear evaporation. Patients should
ensure that they have an adequate oral
water intake. Co-existent ocular condi-
tions, such as blepharitis and allergy,
should be treated,” and any ocular thera-
pies that the patient may be using reviewed.
Blepharitis should be managed with lid
hygiene* and preserved agents should be
exchanged for nonpreserved agents if
possible to avoid corneal toxicity.**>*

Tear supplements

Tear supplements are the mainstay of
treatment for dry eye.” These are avail-
able with and without preservatives as eye
drops, gels or ointments. They are the
most widely prescribed treatment for dry
eye.***! For mild dry eye, preserved
artificial tear supplements are given four
times a day. If artificial tear supplements
are required more than this, a nonpre-
served tear supplement should be used,
as frequent application of preservatives
and calcium chelating agents to a com-
promised ocular surface may lead to
further damage.”* If the patient is still
symptomatic and/or has nocturnal lago-
phthalmos, lubricating ointment should

continued

Table 4. Systemic medications
associated with dry eye

Antihypertensives — e.g. beta-blockers,
diuretics

Antidepressants — e.g. tricyclics,
monoamine oxidase inhibitors

Antihistamines

Anticholinergics — e.g. benzatropine
mesilate

Antiarrhythmics - e.g. amiodarone

Bisphosphonates - e.g. alendronate

be given at night. Gels have a longer ocular
retention time than eye drops and for this
reason may be preferred by some patients.
They can be used instead of, or as a supple-
ment, to eye drops.

A variety of tear supplements are com-
mercially available, including ocular
lubricants, which improve tear volume
and hydrodynamics but do not replace
essential tear components.”* Lubrication
increases comfort presumably by reduc-
ing the friction between the dried sur-
faces of the conjunctiva and the cornea.””
Ocular lubricants contain agents used
to increase ocular retention time, includ-
ing cellulose derivatives such as car-
boxymnethylcellulose and hypromellose
(hydroxypropyl methylcellulose 0.3%),
polyvinyl derivatives such as polyvinyl
alcohol, and chondroitin, sodium hyalu-
ronate and glycerol.* Tear supplements
are most effective when their eledrolyte
composition resembles extracellular fluid
or tear fluid rather than sodium chloride
alone'33,57,65,ﬁ7

A new mucomimetic artificial tear sub-
stitute containing a novel gelling agent,
hydroxypropyl guar, and two demulcents,
polyethylene glycol 400 and propylene
glycol (Systane Lubricating Eye Drops)
has been shown to protect the intact
cornea and epithelial cells in culture from
desiccation.” Clinically, Systane has been
shown to prolong the tear film break-up
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continued

Figure 4. Punctal plugs (coloured blue) can
be inserted into the lacrimal cannaliculi to
conserve tears in patients with dry eye.

time, and in a noncomparative study it
improved the signs and symptoms associ-
ated with moderate dry eye.””

Optive (carboxymethylcellulose with
glycerin), a new tear supplement, has been
designed to protect ocular surface cells
from damage due to hyperosmolality of
the tear film. In addition to lubricants
and electrolytes, it contains glycerin and
other specific compatible solutes, which
makes it isotonic. Optive has shown signif-
icant improvement in signs and symp-
toms of dry eye, including Schirmer’s I
test and the tear film break-up time.

Anti-inflammatory therapies
Corticosteroids, cyclosporin and non-
steroidal anti-inflammatories can reduce
some of the signs and symptoms of dry
eye.”'” Topical corticosteroids, such as
topical fluorometholone (Flucon, FML),
can be used in short courses to control the
inflammation associated with dry eye.
Complications such as cataract, raised
intraocular pressure (glaucoma) and the
risk of infection, however, limit their long-
term use.”

Topical cyclosporin 0.05% (Restasis;
available in Australia only through the
Special Access Scheme) has been approved
for clinical use by the TGA and the US
Food and Drug Administration for mod-
erate to severe dry eye.

52 MedicineToday 1 April 2008, Volume 9, Number 4

Topical cyclosporin may slow or halt
the progression of dry eye. In a phase 3
clinical trial it was shown to increase the
production of patients’ own tears and
increase the density of conjunctival goblet
cells.” It has been shown to ameliorate
symptoms in up to 44% of patients and
improve basal tear production (as demon-
strated by Schirmer’s I test) in up to
59% of patients after six months of treat-
ment.” Approximately 15% of patients
with dry eye who were treated with topical
cyclosporin had a more than a 10 mm
increase in Schirmer’s I test at six months,
59% had some increase, and there was a
191% increase in goblet cell density.

No serious adverse events have been
associated with topical cyclosporin.” The
most common treatment-related adverse
events were burning, stinging and hyper-
aemia. The main disadvantage of therapy
is the cost; in Australia a six-month course
of topical cyclosporin twice a day will cost
the patient approximately $720.

The onset of effect with topical cyclo-
sporin may take at least six months, such
that topical corticosteroids may need
to be continued during this time. After
12 months, if the symptoms and signs
have completely resolved, some patients
may be able to discontinue topical cyclo-
sporin. Patients should then be moni-
tored for at least a year. If recurrence
occurs, topical cyclosporin can be recom-
menced and continued indefinitely,
although long-term randomised studies
and cost-effectiveness analyses are still
needed.

Topical nonsteroidals can improve
ocular comfort in dry eye, but should be
used with caution as they may promote
corneal melting.”>”* Systemic cortico-
steroids and systemic cyclosporin have
significant potential side effects and their
value in dry eye is uncertain.

Dietary supplements

Recently, essential fatty acid dietary sup-
plements such as flaxseed or fish oils
have been suggested as therapy for dry

eye.”” A higher dietary intake of omega-3
fatty acids has been associated with a
decrease in the symptoms of dry eye.”
They are thought to stimulate aqueous
tear secretion, augment the oil layer
of the tear film and have anti-inflam-
matory properties. Further research
is needed to confirm the benefit and
safety of fatty acid supplements for dry
e),e'79,81

How to manage moderate to
severe dry eye

Patients with moderate to severe dry eye
are usually under the care of an ophthal-
mologist.

Punctal occlusion

Punctal occlusion, either permanent or
temporary, can conserve tears on the ocu-
lar surface and improve the symptoms of
dry eye, except in patients with ocular sur-
face inflammation as punctal occlusion
may prevent the drainage of tears contain-
ing proinflammatory agents.”

The puncta may be occluded using
punctal plugs (temporary or permanent;
Figure 4) or cautery (permanent). Punc-
tal plugs have been shown to reduce
dry eye symptoms by at least 70%.**
Complications of punctal plugs include
discomfort, epiphora (watering), granu-
lomas, canalicular infection, conjunctival
or corneal erosions and subconjunctival
haemorrhage.™* Partial or total extrusion
of the plug can occur; total extrusion has
been reported in up to 60% of cases.**

Oral tetracyclines

Oral tetracyclines are particularly useful
in patients with dry eye and meibomitis
and/or rosacea® as they improve meibo-
mian gland function and have anti-inflam-
matory and antimatrix metalloprotinease
activities.

Other agents and surgery

Patients with excessive mucous produc-
tion may be treated with acetylcysteine
drops prepared at a concentration of 5% or
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continued

10% by a hospital pharmacy.” Therapeutic
contact lenses can be used to improve
comfort and vision in dry eye but must be
used with care due to the risks of ocular
infection.” In Australia, the most common
cause of nontraumatic bacterial keratitis is
that associated with improper contact
lens wear.

Tear evaporation can be reduced by
use of spectacles with occlusive sides
(‘moisture goggles’) and by tarsorrhaphy,
a surgical procedure that reduces expo-
sure of the ocular surface by narrowing
the width of the palpebral fissure (opening
between the eyelids).” However, surgery
can reduce the visual field and be cosmeti-
cally unacceptable.”

Agents such as oral pilocarpine can
increase or preserve tear production by
the main and accessory lacrimal glands.
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However, systemic side effects may limit
its widespread use.”" Lacrimal gland dam-
age may occur in dry eye," (e.g. in patients
with Sjogren’s syndrome) and this may
limit the usefulness of tear stimulation
therapies.

Physiological tear supplements, such as
autologous serum and salivary ‘tears’, have
been trialled in patients with severe dry
eye who have not responded to standard
current therapy. The use of autologous
serum drops is limited as its preparation
is time consuming and inconvenient for
the patient, currently impractical on a
large scale and problematic for nonauto-
logous use due to the existence of blood-
borne infections. Patients may also have a
medical contraindication to serum drop
therapy, such as anaemia. Providing sali-
vary tears requires a complicated surgical

procedure (salivary gland transplanta-
tion).” Physiological tear supplements
may be useful in patients with moderate
to severe dry eye.

Conclusion

Dry eye is a common cause of discomfort
and blurred vision. A diagnosis of dry eye
is made in a patient by taking a history to
illicit dry eye symptoms, examining for
signs of ocular surface damage (staining
of the cornea and conjunctiva with fluo-
rescein dye) and assessing the tear film.
Blepharitis often occurs with dry eye and
should be looked for. Mild to moderate
dry eye can be managed with simple mea-
sures such as tear supplements. For mod-
erate to severe dry eye, newer therapies
such as topical cyclosporin and autolo-
gous serum drops can provide relief. MT
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