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Introduction

The vast majority of contact lenses are worn on a daily basis and lenses are removed at the end of
each day before sleeping. This modality does not, however, offer the ultimate convenience sought
after by many wearers. Lenses have to be inserted and removed each day and, unless they are daily
disposables, they require daily cleaning and disinfection procedures. The prospect of day and night
lens wear without the need for daily handling and maintenance has, therefore, been appealing to
contact lens wearers since their very inception. Day and night lens wear first became a reality more
than twenty five years ago but its popularity and success has been particularly turbulent over this
tume.

What is meant by ""Extended Wear'"'?

Extended wear (EW) typically refers to wearing contact lenses, both during the day and while
sleeping for periods of up to six nights and seven days consecutively. The majority of soft lenses
worn on an EW basis are “disposable”, and are usually inserted once only and removed and
discarded after one week of wear.

What is meant by ""Continuous Wear''?

Continuous wear (CW) refers to wearing contact lenses both during the day and while sleeping for
periods of up to thirty days and nights consecutively. Initially this modality was used primarily for
therapeutic cases' but when CW with conventional hydrogel lenses started to be prescribed more
widely, the high incidence of reported complications resulted in the Food and Drug Administration
(FDA) rescinding approval for wearing periods of greater than seven days and six nights in 1989.
The CW modality has more recently regained popularity following the introduction of highly oxygen
permeable silicone hydrogel lens materials and the FDA approved the use of silicone hydrogel
contact lenses for CW and the term “continuous wear” has now become synonymous with the use
of some of these materials.

How are EW and CW different from Orthokeratology/Corneal Reshaping?

EW and CW differ from orthokeratology/corneal reshaping in that the lenses are worn both day
and night as compared with primarily being worn overnight for corneal reshaping. Please see the
separate position papet on orthokeratology/corneal reshaping for more details.

What is required of contact lenses for EW and CW?

Contact lenses for EW and CW must be able to provide sufficient oxygen to maintain corneal
integrity, normal metabolism and to aid in defense against infection. Contact lenses act as a potential
barrier to oxygen transport even when the eyes are open to the atmosphere. Under closed eye
conditions, oxygen is only available from the blood vessels inside the eyelid, and from within the eye
itself. This significantly reduced availability necessitates even higher oxygen transmissibility



properties for lenses which are worn on an EW or CW basis. Oxygen transmissibility is determined
by both the lens material permeability (Dk) and the lens thickness (t). The units of Dk are 10-11
(cm2/sec)(mlO2/ml x mmHg) or “batrer” and the units of oxygen transmissibility are 10-9
(cm/sec)(mlO2/ml x mmHg). Conventional hydrogel materials rely on their water component to
transport the oxygen through their bulk but this is severely limiting since water is not very effective
at transporting oxygen. Silicone hydrogels and rigid gas permeable (GP) materials transport oxygen
through their polymer phases which can be much more effective. Consequently highly oxygen
transmissible lenses can be manufactured using these materials which are more appropriate for
overnight lens wear.

The amount of oxygen required by an individual’s cornea during closed eye conditions varies
considerably. The cornea normally swells by about 3% during overnight eyelid closure with no
contact lens in place . The most widely cited figure for the minimum acceptable oxygen
transmissibility (Dk/t) of contact lenses for overnight wear is 87 x 10-9 °. More recently, a level of
125 x 10-9 units has been reported as a requirement to prevent stromal anoxia during closed-eye
conditions *. The debate as to the exact minimum value required has continued vociferously’, but
there is general agreement that the levels significantly exceed those offered by conventional hydrogel
lenses. Many of the silicone hydrogel lenses currently available meet these requirements but not all
are approved for overnight wear. It is also important to emphasize that these Dk/t values are
“averages” and patients exhibit widely different corneal metabolic requirements.

What are the indications for EW and CW?

There are a number of reasons for considering a day and night wearing modality. In addition to
those patients simply desiring convenience, a group of obvious candidates for EW and CW are
patients with high refractive errors who may be vulnerable as a consequence of their unaided visual
performance. These patients could benefit enormously from being able to see clearly at all times,
particularly when waking unexpectedly during the night. Other prospective patients include those
who have an active lifestyle or occupation in which spectacle wear is hazardous or impractical but
who may require visual correction at all times of the day and night. This could include members of
the emergency workforce working on shifts or with unpredictable hours and schedules. There may
also be situations where hygiene is a concern and patients are unable to disinfect or handle their
contact lenses each day in a sanitary manner because of location, for example military personnel and
outdoor enthusiasts. EW or CW may also be used for a number of therapeutic and bandage
applications to aid in pain management and / or healing. In addition, certain binoculat vision
abnormalities can be managed with EW or CW where continuous visual correction can aid the
development of visual function in an otherwise amblyopic eye.

What are the risks associated with EW and CW?

EW and CW can result in both inflammatory and infectious complications. Inflammation and
infection are characterized by the presence of infiltrates, which are collections of polymorphonuclear
leucocytes released from the limbal blood vessels. While most cases of corneal infiltrates are
primarily inflammatory in nature, some cases may be infectious. These cases of infection, or
microbial keratitis (MK) are very serious and require immediate treatment with appropriate
antimicrobial agents to result in a favorable final outcome. Prognosis for most patients is good,
particulatly if treatment or referral occurs early in the disease process, but it does depend upon the
causative organism and in many cases a scar will remain. The generally accepted figure for



annualized incidence of MK in conventional hydrogel daily wear patients is 4 per 10,000 wearers *°.

This risk increases by approximately five times with EW 7 to an annualized incidence of 20 per
10,000 wearers.

The corneal infections observed with overnight wear in the 1980s ® were presumed to occur
primarily as a result of poor hygiene and compliance. It was hoped that by using lenses on a
disposable basis, in which the lenses were inserted once only and then discarded upon removal, the
reported infection rates with overnight wear would decrease. Unfortunately disposability was found
to have no impact on the rate of infection with EW of conventional hydrogel materials > and the rate
of ulcerative keratitis associated with EW of disposable lenses was found to be exactly the same as
had been reported with conventionally replaced hydrogel lenses when worn overnight’. When
silicone hydrogel lenses were introduced to the market there was a similar hope that the rate of
corneal infections associated with their overnight wear would decrease as a result of the increased
oxygen available to the cornea. Recent studies now indicate however that the risk level is similar
regardless of lens material >'"". The one exception is for GP materials where the risk does appear to
be the lowest, but to date there are no published rates for infection subsequent to overnight wear
with the new generation of high Dk/t GP lenses.

The incidence of infiltrates has also been reported to be higher when contact lenses are worn
overnight ''. The per wearer annualized incidence for symptomatic corneal infiltrates of any severity
with CW of silicone hydrogel lenses has been reported to be 2.5% in a recent post market
surveillance study . It is not entirely clear whether silicone hydrogel materials have had an effect on
the rate of inflammation with overnight wear. A recently published meta-analysis of inflammatory
complications with overnight wear in conventional and silicone hydrogel lens wearers found
approximately twice the risk of inflammation with silicone hydrogels compared with conventional
lenses . However, as the majority of conventional lenses were worn on an EW basis (up to 6
consecutive nights) and the silicone hydrogel lenses were worn on a CW basis (up to 30 consecutive
nights), it is unclear whether the difference can be attributed to the material or to the number of
consecutive nights of lens wear.

Are some individuals at greater risk than others?

There are a number of individuals who are associated with a higher risk of infection and
inflammation with EW and CW contact lens wear. These include those individuals who are new to
the overnight modality, have a higher refractive error (= 5.00D), males, and both young (< 25 years)
and older (> 50 years) wearers '*". In addition to the increased risk associated with the overnight
wearing modality, a number of actions or behaviors have also been associated with greater risk
including swimming without goggles (or not disinfecting lenses after swimming in them), use while
on vacation, inappropriate hand washing, poor hygiene, internet purchase and smoking 1,

How can the risks associated with EW and CW be reduced?

The risks associated with EW and CW can be reduced to some degree. A careful examination by the
prescribing doctor, with the purpose of determining whether a patient's eyes are suitable for the use
of contact lenses for EW or CW is considered to be an important preventive step. This
individualized approach in determining the best lenses and wearing schedule for each patient based



upon their demographic and refractive profile is essential. In all cases the relevant risk factors should
be assessed and patients counseled appropriately.

All patients should be advised that they should NEVER sleep in an uncomfortable lens or when
they have a painful or red eye. EW and CW patients should check their eyes prior to sleep to ensure
that they look “good”, feel “good” and that they can see well . If they are at all concerned they
should remove the lenses and contact their practitioner. In addition, patients may be more prone to
experiencing adverse events when they are physically unwell and should be advised to remove their
EW or CW lenses during these times.

When are EW and CW the right option?

Overnight wear of contact lenses is certainly not for everyone, but the modality does offer many
advantages over daily wear. When discussing the opportunity for EW or CW with patients it is
important to provide a carefully balanced argument. Patients will appreciate learning about the
potential disadvantages, as well as being informed of the positive aspects. Comprehensive follow-up
examinations are crucial for patient success with overnight lens wear. While newer GP and silicone
hydrogel materials appear to have solved hypoxia problems for the majority of patients choosing to
wear lenses overnight, some patients will experience complications and the prescribing doctor must
be equipped to manage these complications when they occur. Even though newer materials are a
significant improvement over older generation materials, further modifications to lens designs and
surfaces are vital to the continuing success of overnight wear modalities.

The American Academy of Optometry's position on EW and CW

The American Academy of Optometry neither condones nor condemns the overnight wear of
contact lenses. It is in the best interest of prospective lens wearers for the added risks and benefits
associated with overnight wear to be made known prior to selecting a modality. It is important that
appropriate hygiene, lens handling, lens care, wearing schedule, and information on the appropriate
action in the case of an adverse event be given to patients prior to the dispensing of all contact
lenses, but particularly for lenses prescribed for the purpose of EW and CW. Even if lenses are
“approved” for up to six or thirty consecutive nights wear, a flexible wearing schedule may be
recommended dependent on individual circumstances.

Given the increased risks associated with extended wear, removal of contact lenses prior to sleeping
is advisable for the vast majority of wearers. Greater safety is probably still an achievable goal for the
contact lens industry, and it should be pursued. Unfortunately human nature dictates that strict
adherence to stringent practices is unlikely. Therefore, systems and products must have safety
profiles that allow for deviation from perfect practice by prescriber and wearer.
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