
44 I GLAUCOMA TODAY I SUMMER 2010

COVER STORY

W
e often spend a great deal of time educating

patients newly diagnosed with glaucoma

about the disease and the importance of

medical therapy. We then hand them a sam-

ple of or prescription for the appropriate topical therapy

and ask them to return for an IOP check in approximately

1 month. At that time, we evaluate their IOP-lowering

response to the topical therapy and make a therapeutic

decision based on the results. If their response is adequate,

we continue the same therapy. If the response is minimal or

does not meet our goals, we frequently add a second IOP-

lowering drug or switch medications. 

Regrettably, despite excellent intentions, we often do not

adequately follow up on patients’ adherence to prescribed

therapy. We may ask them if they have adhered to their

treatment regimen, but patients most often overestimate

their adherence. During the last decade, our interest in this

subject has grown. We have begun to consider patients’

reports of their behavior, pharmacy refill logs, and the doc-

umentation provided by electronic monitoring. All of these

are important and suggest that greater than 50% of

patients may be noncompliant more than 75% of the

time.1

The problem of adherence is more complex than the

data just presented imply. With oral medications, we can

safely assume that patients can successfully place the pill in

their mouths unless they are dysphagic, have a psychiatric

issue, or suffer from significant tremors. Instilling a drop in

the eye is much more difficult than ingesting a pill for a

large number of our patients, but we do not observe

patients or their caregivers as they instill the drops. We

therefore do not know how many drops are instilled,

whether the bottle is contaminated during use, or if the

medication reaches the eye. Recent studies indicate that

these are matters of significance.2,3 This article discusses the

issues in detail. 

NUMBER OF DROPS DISPENSED

How often do patients report that a bottle of their med-

ication did not last as long as their insurance plan stipulat-

ed it would? We know the volume of medications within a

bottle and the drop’s size, depending on the angle of the

bottle and ambient temperature. We do not know, howev-

er, the number of drops actually delivered (to the eye,

adenexae, floor, etc.) when patients squeezed the bottle. I

watched more than 300 videos of experienced patients

placing eye drops on their eyes, and I found that they used

a mean of seven drops (on the eye and elsewhere) for each

administration (http://eyetube.net/?v=sewam).

This wastage is expensive with medications that cost

more than $1 per drop. Additionally, for patients on phar-

macy refill plans, wastage causes them to run out of their

medication before they may obtain a refill. These individu-

als then must decide whether (1) to pay out of pocket to

purchase an additional bottle (possibly at inflated prices)

to last them until they may get another from their insur-

ance plan, (2) to take the medication less frequently than

prescribed until the prescription may be refilled, or (3) to

cease using the medication until they may refill the pre-

scription. Based on the work of Cynthia Mattox, MD;

Samuel Solish, MD; and myself, the Centers for Medicare &

Medicaid Services have recognized this problem. The

agency issued a statement that a greater supply should be

given by pharmacy benefit management and insurance

companies each month.4

CONTAMINATION

We may hardly consider it, but the potential contami-

nation of the eye drop bottle and its tip is a problem

(http://eyetube.net/?v=feliw). It is more significant when

patients have multiple-use bottles or are using a single-

use container multiple times. Geyer and colleagues re-

covered bacteria (91% gram-positive) from 28% of glau-

coma medication bottles, and the percentage of contam-

ination increased to 40% among those that had been

open for at least 8 weeks.5 These findings may explain the
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rate of endophthalmitis observed among postoperative

patients.

ADMINISTR ATION

We may wonder why the success rates of various

treatment groups in studies such as the Early Manifest

Glaucoma Trial (EMGT) and Ocular Hypertension

Treatment Study (OHTS) are so poor. In the EMGT,6 the

disease progressed in 57% of treated patients with early

glaucoma during the follow-up period while they were

under careful supervision. The reasons are many, but

poor administration of their eye drops possibly may

have contributed. 

If the medication does not reach the eye, it is unlikely to

lower the patient’s IOP. How often does this problem

occur? One study found that almost 20% of patients rely

upon others for the administration of eye drops.7 There is

nothing in the literature about the abilities of spouses, aids,

family members, or significant others to administer drops.

When I instill drops into patients’ eyes, however, I occasion-

ally either place more than one drop on the eye or contam-

inate the bottle’s tip. 

In a study2 of patients referred to my practice who said

they instilled their own eye drops, my co-investigators and

I looked at three things: the patient’s ability to place a drop

onto the eye, potential contamination, and his or her abili-

ty to squeeze only one drop from the bottle onto the eye.

Two-thirds of the patients had no comorbid conditions

that could limit their abilities to properly instill an eye

drop (eg, prior cerebrovascular accident, tremors, severe

arthritis). Ninety-five percent stated that they had admin-

istered their own eye drops for more than 1 year, with 75%

having more than 5 years’ experience. Depending on the

type of bottle, between 27% and 33% of the patients

needed to dispense at least five drops in order to get one

onto their eye. More than one-half of the patients instilled

multiple drops. Between 17% and 25% of these experi-

enced patients could not place a drop on their eye despite

many attempts. Most of them did not realize they were

unsuccessful. Finally, approximately one-half of the pa-

tients allowed contact between the bottle’s tip and their

eyelids or eye. 

WHAT IS  THE SOLUTION? 

Along with our staff, we should observe patients as

they instill their eye drops. If they are unsuccessful, we

should try to train them on proper technique. Regret-

tably, there are no proven ways of successfully administer-

ing eye drops, but some suggestions are to

•  use at least one finger to keep the eye open during

administration

•  maximize the effects of gravity by ensuring that the

eye drop is directly above the eye

•  stabilize the hand administering the eye drop (ie,

squeezing the bottle) on the hand parting the eyelids

•  briskly squeeze the bottle

Finally, we must recognize that topical drops are not

suitable for every patient. Fear, poor hand-eye coordina-

tion, or other physical or psychological limitations may

make it hard for some individuals to administer drops.

We should attempt to identify such problems early in the

course of therapy, before a patient’s inability allows an

irreversible loss of axons. We should also urge pharma-

ceutical companies to develop medications that can last

for prolonged periods of time and be administered by

physicians. ❏
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