




Medical treatment ofglaucoma - a reappraisal of the risks

Table 2 Mean values ofoutcome measures at end of each 4 week treatment period

Treatment received (SD) Significance
of treatment

Outcome measures Study period Timolol Betaxolol DTpifevrine effect*

Resting pulse One 74(13) 84 (14) 84 (12) p<0001
Two 72 (12) 76 (15) 89 (13)

Post exercise pulse (litres) One 110 (24) 125 (21) 131 (21) <o-oo
Two 107 (18) 114 (22) 132 (26)

Systolic blood pressure (mm Hg) One 133 (18) 142 (18) 141 (19) <0-001
Two 125 (18) 140 (18) 143 (19) 0

Diastolic blood pressure (mm Hg) One 81 (10) 89 (11) 90 (10) <0-001
Two 81 (10) 89 (11) 96 (9)

*p Value from analysis of variance adjusting for period and ordering effects.

A survey24 of drugs given to a population of 125000
elderly people, receiving Medicaid, commencing topical
a antagonists, found 21 096 first prescriptions for bron-
chodilators were subsequently issued. Prior therapy for air-
ways disease was increased in a further 3386 without
discontinuing eyedrops. The message about airways
disease and topical antagonists is not being passed
between ophthalmologist and physicians.

Ophthalmologists should question patients about
changes in their breathing and their use of bronchodilators
at each review. We recommend spirometry, or at least a

peak flow recording, be performed before commencing
antagonist therapy and that it be repeated at each out-

patient visit. This could be performed by nursing staff and
a decrease of 15% should prompt a change in manage-
ment.

Falls in the elderly
The risk of falls increases with age, so that by the age of 80
years, there is a 40% chance per year of falling.25 The con-

sequences of a fall are more serious for elderly people and
10% to 15% of falls result in serious injury, half of which
are fractures.25 26 To remain upright requires the integra-
tion of visual, vestibular, and proprioceptive input with a

coordinated motor response. Rapid, accurate central pro-
cessing is needed and stable blood pressure in the face of
changes in posture is required. Vasomotor tone and
changes in heart rate are essential if blood pressure is to
remain constant on standing and the impaired autoregula-
tion of cerebral blood vessels means that elderly people are

more vulnerable than the young if cerebral perfusion pres-
sure is not maintained. Any fall is likely to be due to a com-

bination of factors and successful intervention to prevent
recurrence must address all potentially modifiable risk
factors.27 Impaired cardiovascular responses by drugs are

common contributing factors to falls.28
Topical antagonist drugs have been implicated as a

major risk factor for falls in elderly glaucoma patients.
Glynn et a129 reviewed the determinants of serious falls
among 489 ambulant glaucomatous patients aged 65 to 93
(mean 73) years recruited consecutively from glaucoma
clinics. The greatest risk factor (95°/O CI) for falling was the
use ofnon-miotic eyedrops, odds ratio (OR) 5.4 (1 8, 8-4).
This was by far the largest risk, others identified included
>40% loss of visual fields (OR 3-0), use of sedatives (OR
2.5), cardiac medication (OR 2 2), and female sex (OR
2-0). The bradycardia, hypotension, and impaired heart

rate response found with c antagonists
already unsteady elderly person to fall.

may cause an

Effectiveness ofpunctal occlusion
It has been suggested that occlusion of the tear punctum
for 5 minutes reduces by 67% the amount of topically
applied timolol reaching the systemic circulation.30
Occlusion of the tear duct, especially for such a long time,
is a difficult manoeuvre for elderly people to perform and
few are likely to comply. In the study by Diggory et al,18 19
out of 80 patients enrolled claimed to occlude their tear
punctum, but no statistically significant (Mann-Whitney)
differences between enrolment and review values of
spirometry, blood pressure, resting or exercise pulse were

found between those who claimed to occlude their punc-
tum after instillation and those who did not (Table 3).
Systemic delivery of topically applied drugs must be
assumed to occur.

Alternative medication
Using cardioselective ,B antagonists reduces the risk of
respiratory impairment, but the risks of cardiovascular
problems associated with other antagonists, such as falls,
still exist. Betaxolol is a less effective ocular hypotensive
agent than timolol (Table 1) and combination rather than
single therapy may be required. Other ,B antagonists are

non-selective and likely to have the same respiratory and
cardiovascular side effects as timolol.
The cholinergic agonist pilocarpine, administered

topically, lowers intraocular pressure but has unpleasant
local side effects. Systemic absorption can cause gastro-
intestinal side effects and confusion.3' The local side
effects and four times daily dosage, make it unpopular
therapy with patients and many comply poorly.32
Pilocarpine is an excellent ocular hypotensive agent; long
acting and slow release formulations are available and their
more widespread use should be considered.

Topical adrenaline and dipivefrine are commonly used
second line drugs. They are less effective than antago-
nists at lowering intraocular pressure and have more ocular
side effects, particularly red eye and follicular conjunctivi-
tis. Their long term use has been shown to make subse-
quent drainage surgery more likely to fail from fibrosis.33
This has led some eye departments to remove sympath-
omimetics from their formulary. As with the withdrawal of
the antagonist metipranolol, for causing uveitis in a small

Table 3 Influence ofpunctal occlusion on mean values of enrolment outcome measures

FEVy FEV1 / Resting Exercise Systolic BP Diastolic BP IOP
(litres) FVC (%) pulse pulse (mm Hg) (mm Hg) (mm Hg)

Punctum occluded 1-90 73-8 73-8 111 135-7 88-8 18-5
(n= 19)

Punctum not occluded 1-86 76-1 73-0 115 135-8 84-3 19 1
(n=61)
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percentage of cases, ophthalmologists are quick to aban-
don drugs when ocular side effects are found. When severe
and potentially life threatening systemic complications
occur they present to other physicians and the contribution
of the eyedrops is commonly overlooked or under-
estimated.

Laser trabeculoplasty
Laser trabeculoplasty has not fulfilled its early promise of
producing a reliable and sustained fall in intraocular
pressure. It is a low risk strategy for elderly patients, who
are unable to use, or have poor compliance, with topical
therapy. Of most concern is the tendency for the effect to
wear off, sometimes quite suddenly. Nevertheless, about
50%/ of elderly patients will have a satisfactory response to
treatment for up to 5 years.34 It is less effective in younger
patients and in those with secondary glaucomas. The fall of
intraocular pressure achieved may not be adequate in
patients presenting with very high pressures and advanced
field loss. Intraocular pressures in patients of African origin
also respond poorly to laser trabeculoplasty. It is of limited
use in secondary glaucomas although pseudoexfoliative
and pigmentary glaucoma may respond well. It is not use-
ful in the treatment of pseudophakic or aphakic eyes.35

Trabeculectomy
Two studies, by Jay et al from Glasgow, and the Moorfields
primary treatment trial by Migdal et al have shown primary
trabeculectomy to be the most effective method of reducing
intraocular pressure.1 2 Both studies suggested that visual
field deterioration was also less in the surgery group but,
because of the methods of visual field analysis used and the
lack of universally accepted criteria for assessing visual field
change, the results were not as convincing in showing a
beneficial effect on visual field survival for patients under-
going trabeculectomy as might be hoped.

Ideas as to the desired level of intraocular pressure
reduction are changing. No longer is a intraocular pressure
of 21 mm Hg or less considered satisfactory for all
glaucoma patients, but a 'target pressure' for each patient
should be set; for example, for eyes with severe field loss,
an intraocular pressure of 15 mm Hg or less is more appro-
priate.36 Surgery may be the only way to achieve this and
this has led some North American glaucoma specialists,
traditionally resistant to early surgical treatment of
glaucoma, to undertake a prospective study of primary
trabeculectomy. The Moorfields primary treatment trial
patients were white, predominantly elderly, and had had
no previous intraocular surgery, and could be expected to
have a high success rate with surgery - only one failure was
reported. Prior medical therapy prejudices the outcome of
subsequent drainage surgery by promoting fibroblast
activity and subsequent scarring of the drainage bleb.37
Young patients and Africans patients also have a poor
success rate and antiproliferative agents such as 5-fluo-
rouracil and mitomycin C are commonly used for these
cases.
Whether the use of antiproliferative agents at the time of

trabeculectomy does lower intraocular pressure and
enhance visual field survival in all patients undergoing
trabeculectomy, will be addressed by the Moorfields
5-fluorouracil trial.
Trabeculectomy can be performed as a day-case proce-

dure under local anaesthesia, either with local infiltration,
retrobulbar, or peribulbar anaesthetic38 avoiding the risks
of general anaesthesia.

Risks of surgery include failure, a flat anterior chamber
with hypotony, choroidal detachment and haemorrhage,

malignant glaucoma, and endophthalmitis. These compli-
cations are rare and trabeculectomy is a successful surgical
procedure with little risk to the patient's general health.
Cataract is the commonest complication of glaucoma
surgery, particularly in cases complicated by shallowing or
flat anterior chamber, but the outcome of subsequent
cataract surgery is generally excellent. By contrast, compli-
cations of topical I antagonist therapy are falls, asthma,
worsening of heart failure and peripheral vascular disease,
hypotensive strokes, and impotence. Which risks would
you choose to take?
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