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ABSTRACT — Many drugs used in
the treatment of systemic pathologies
may cause retinal or neurotoxic side
effects which affect visual fields. This
paper discusses the role of the drug
history, personal health history, and
testing procedures in evaluating these
toxic visual fields. Specific drugs are
cited which may cause toxic visual
field defects.
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With the passage of legislation
enabling optometrists to use
diagnostic pharmaceutical agents,
there has been increased emphasis
on knowledge of pharmacology
and pharmaceutical agents. The
optometrist must understand the
systemic and ocular actions of
those diagnostic pharmaceutical
agents, indications, and contrain-
dications for their own use, in-
teraction of those drugs with other
pharmaceutical agents, and the
side effects that may be associated
with their use.

The introduction of therapeutic
agents with greater efficacy has
produced an increasing awareness
of the toxicity of those agents and
is now ‘‘considered the most criti-

cal aspect of modern thera-
peutics.’”’! The nature of the toxic
effects and their incidence are in-
creasing with the introduction of
new drugs.? This paper is intended
to discuss those systemic thera-
peutic agents which have been
shown to be clinically significant
in producing retinotoxic and
neurotoxic visual field changes.

The toxic effects of therapeutic
agents can be manifested in many
of the structures of the visual sys-
tem.® Patients may present with
many visual signs and symptoms.
The practitioner must attempt to
differentiate those which are due
to ocular and systemic diseases
from those which are due to toxic
reactions.* This differentiation is a
difficult one even under experi-
mental conditions and poses a
great challenge to the practi-
tioner.® Visual field testing is an in-
tegral part of the clinical routine
used to evaluate drug toxicities
and there is an increasing need for
their use.

Identification of those diseases
which are drug induced requires
knowledge of the various patholo-
gies which may affect the visual
system, those which may be due to
drug toxicities and the specific
drugs that could produce the ob-
served pathologies.®

As the vision care specialist in
the health care team, the optome-
trist must use all of his clinical
knowledge and techniques in eval-
uating pathological conditions of
the visual systems to attempt to
differentiate those pathologies
which are drug induced.

There are many drugs which are
used to treat systemic diseases
which will produce retinotoxic and
optic nerve diseases. The clinical
techniques which are useful in
evaluating those effects are the
case history, ophthalmoscopy,
color vision testing, and visual
fields.”

The case history must be com-
plete and detailed and should in-
clude a description of any visual
signs and symptoms in relation-
ship to the current or past ill-
nesses.

In many instances, the patients
will not know the specific drug
which they are taking. Knowledge
of therapeutic agents used to treat
specific diseases will alert the
practitioner to the possibility that
potentially toxic agents are being
taken.

The drug history should include
all prescription and over-the-
counter medications the patient is
currently taking, the daily dose,
and the length of time the patient
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has been on each medication. The
patient should also be questioned
about medications which have
been discontinued.® The toxic ef-
fects of drugs may be related to
the daily dosage as with certain
phenothiazines,” or to the total
dosage which the patient has re-
ceived, as with chloroquine.'® The
toxic effects may be manifested at
anytime after drug therapy is be-
gun, and may continue after a
drug is discontinued.!

The measurement of the best
corrected visual acuities can be
very significant in evaluating
toxic reactions in certain drugs;
ethambutol which is used in the
treatment of tuberculosis, for ex-
ample, will produce decreased vi-
sual acuities due to optic
neuritis.’”” The changes must be
evaluated relative to the visual
acuity prior to initiating therapy
since visual acuity may fluctuate
in tuberculosis cases without drug
therapy.'®

Color vision testing should be
performed monocularly. Drug in-
duced optic neuritis and certain
retinotoxicities will produce color
vision defects particularly to red,
and may occur unequally in the
two eyes. Ophthalmoescopy will
provide evidence of drug toxic-
ity, which may be manifested
by pigmentary deposits in the
cornea, lens, and retina, (pheno-
thiazines),”* macular and foveal
changes, vascular changes, and
optic pallor (chloroquine).'s

Visual field testing must be per-

formed and should include testing -

with red as well as white targetsin
order to detect the earliest field
.changes. Baseline examinations of
color vision and visual fields are of-
ten necessary in order to evaluate
whether changes have occurred,
and are recommended before
chloroguine therapy is initiated."”
Visual field changes can be mani-
fested as central scotomas, periph-
eral contractions, or depressions.
Drug induced changes in the vi-

sual fields have commonly been re-
ferred to as toxic amblyopias and
considered diseases of the optic
nerve. Harrington points out that
this is incorrect because the na-
ture and site of the toxic effect is
frequently not identified. He sug-
gests that a more realistic ap-
proach to classification of drug re-
lated visual field defects would be
according to the specific agents.!®

This article will identify those
drugs or classes of drugs which are
most responsible for causing vi-
sual field changes. The thera-
peutic uses of the drugs as well as
associated ocular changes will be
presented. Those drugs which are
now of historical interest will not
be discussed.

Chloroquine

Chloroquine is a 4- aminoquino-
line compound. It was originally
used to treat malaria, and was la-
ter found to be useful in the treat-
ment of rheumatoid arthritis and
lupus erythematosus.®20 The
toxic effects are related to the to-
tal dosage received.? Toxic effects
are not generally seen until a total
dose of 300 gm. has been taken.?

Chloroquine produces generally
irreversible retinal changes. These
consist of bilateral increased ma-
cular pigmentation and loss of fo-
veal reflex, with the appearance of
a dark spot in the center of the ma-
cula. This is surrounded by a de-
pigmented ring which in turn is
surrounded by a ring of increased
pigmentation. The ophthalmo-
scopic view resembles a bull's-eye
target. Vascular sheathing and ar-
teriolar narrowing may occur as
the toxicity progresses, with waxy
pallor of the optic discs being ob-
served late in the process.?2

The symptoms of chloroquine
retinopathy are difficulty with
reading, photophobia, blurred vi-
sion, and flashing lights.?

Visual field changes may vary
from central and ring scotomas to
peripheral contractions. The
characteristic field change is a
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large central scotoma with a small
island of lesser loss centrally. An
early scotoma to red and changes
detected with color vision test
plates are an early sign of retinal
changes.®

It is recommended that baseline
and periodic examinations be per-
formed on patients taking chloro-
quine and that any unexplained
changes in visual acuity, visual
fields, and/or ocular pigmentation
result in immediate discontinu-
ance of the drug.”

Hydroxychloroquine

Hydroxychloroquine is a 4-
amino quinoline which is used in
the treatment of malaria, lupus
erythematosus, and rheumatoid
arthritis. It is pharmacologically
similar to chloroguine and can pro-
duce the same clinical picture of
toxicity.?*# The incidence of the
toxic effects is reported to be less
than that of chloroguine.®

Indomethacin

Indomethacin is a non-steroidal
effective antipyretic, analgesic,
anti-inflammatory agent which is
used in the management of
rheumatoid arthritis, rheumatoid
spondylitis, osteoarthritis, and
gouty arthritis.

Indomethacin causes systemic
complications in 35 to 50 percent
of patients taking therapeutic
doses and 20 percent must discon-
tinue the drug. Patients on long
term therapy report severe frontal
headaches in 25 to 50 percent of
the cases.™

Ocular side effects may include
corneal opacities, visual field
changes, and pallor of the optic
disc.® -

Retinal and macular distur-
bances may occur and may be as-
sociated with blurred vision. The
changes may be asymptomatic,
however, and patients on indome-
thacin should have periodic ocular
examinations* including visual




acuities, ophthalmoscopy, biomi-
croscopy, and visual fields.

Digitalis glycosides

The digitalis glycosides are a
group of drugs which are uniquely
effective in the treatment of con-
gestive heart failure, atrial fibrilla-
tion, atrial flutter, and paroxys-
mal tachycardia.* Included in this
group are digoxin, digitoxin, lana-
toside, and ouabain.

The incidence of ocular side ef-
fects from digitalis is as high as 25
percent.”® Digitalis poisoning, or
intoxication, is common and one of
the most frequent adverse reac-
tions seen.”” Digitalis intoxication
can occur from a single high dose
or may be due to the cumulative
effect of small doses.* Visual side
effects may occur with normal
doses and do not produce intoxica-
tion.%

The ocular symptoms of digi-
talis toxicity are numerous and
include amblyopia, scintillating
scotomas, photophobia, colored
appearance to objects (red, yellow,
green, blue), flashes of light,
frosted appearance of objects, and
colored halos around objects. 04!

In cases of amblyopia, bilateral
central scotomas will be found
on visual field testing. These sco-
tomas may be due to either ret-
inal effects or retrobulbar optic
neuritis.** Research has indicated
that the visual effects of digitalis
may be related to inhibition of en-
zyme mechanisms responsible for
repolarization of cone recep-
tors. 44

The visual toxic effects of digi-
talis usually disappear within two
weeks after drug discontinuance.®

Quinidine

Quinidine is an isomer of quinine

which is useful in the treatment of
premature atrial ventricular con-
traction, paroxysmal atrial and
ventricular contraction, paroxys-
mal atrial tachycardia, and atrial
flutter.

The ocular side effects are infre-
guent and may include blurred vi-
sion, color vision defects, night
blindness, diplopia, photophobia
and neuritis.*

Visual field defects may be sco-
tomas or constrictions of the
field.*

Ethambutol

Ethambutol is a drug which is
used in the treatment of active
pulmonary tuberculosis.* Etham-
butol produces symptoms of
blurred vision and color vision de-
fects which appear to be due to
drug induced optic neuritis.* The
changes in visual acuity may be
unilateral or bilateral.

Baseline visual acuities and pe-
riodic examination is mandatory
in order to evaluate the toxic ef-
fects of ethambutol. Changes in
visual acuity must be evaluated
with regard to the initial best cor-
rected acuity as determined
during baseline studies (see table,
page 972, Physicians’ Desk Refer-
ence, 1979).

Visual fields should also be eval-
uated during baseline and follow-
up visits. Defects of visual fields
due to ethambutol may include
central or annular scotomas, con-
strictions, and hemianopsias.™

Any changes of visual acuity or
visual fields not attributable to
other causes would be indications
for discontinuing ethambutol
therapy. The toxic effects are re-
lated to daily dose and duration of
treatment, and are generally re-
versible if therapy is promptly dis-
continued.

Isoniazid

_ Isoniazid is the most useful drug
available in the treatment of ac-
tively growing tuberculosis ba-
cilli.®

The significant ocular side ef-
fects of isoniazid are those which
are neurophthalmic. Decreased vi-
sion, optic neuritis, optic atrophy

and papilledema have been ob-
served. Visual field defects caused
by isoniazid include scotomas,
constrictions, and hemianopsias.®
Discontinuing the drug results in
reversal of the side effects.*

Chloramphenicol

Chloramphenicol is a broad
spectrum antiobiotic which is used
to treat serious infections which
do not respond to less hazardous
therapeutic agents, and is used in
the treatment of cystic fibrosis.*

The ocular side effects of
chloramphenicol are decreased
visual acuity,* optic neuritis, and
edema of the optic discs,* retro-
bulbar neuritis, and optic
atrophy.5” Bilateral central scoto-
mas and constrictions have been
observed. The ocular side effects

.are common in children, but not in

adults treated with systemic
chloramphenicol.®®

Streptomycin

Streptomycin is an antibiotic
which is useful for treatment of
Mycobacterium tuberculosis and
serious non-tuberculosis orga-
nisms.

Streptomycin is a neurotoxic
drug which can affect the optic
nerve, auditory nerve, and cause
peripheral neuritis, arachnoiditis,

‘and encephalopathy.” The ocular

side effects include decreased vi-
sion, nystagmus, and retrobular
or optic neuritis. Visual field de-
fects reported with streptomycin
include central scotomas and
enlarged blindspots.® The toxic ef-
fects are rare and reversible in
most instances.

Thioridazine
Thioridazine is one of the many
phenothiazine derivatives, which
include chlorpromazine, prome-
thazine, and trifluoperazine. They
are among the most widely used
drugs and are wuseful in the
management of psychotic disor-
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ders, depression, and anxiety
_neuroses, and symptoms asso-
ciated with organic mental syn-
drome in the geriatric patient.®

The side effects of phenothi-
azines occur in approximately 3
percent of patients, but can cause
ocular side effects in up to 100 per-
cent of patients if therapy con-
tinues more than ten years. The
side effects are dependent on daily
dosage and the specific pheno-
thiazine derivative.s?

Thioridazine can cause de-
creased visual acuity and pigmen-
tary degeneration of the retina.®
The visual field changes asso-
ciated with thioridazine are cen-
tral and ring scotomas, and pe-
ripheral contractions. These
visual field defects may be tran-
sient or permanent.?

Conclusion

This paper has reviewed the role
of the optometrist in evaluating
drug toxicities which may affect
the visual fields. Specific drugs
have been cited which are most
significant in inducing visual field
defects. As ever increasing num-
bers of therapeutic agents are in-
troduced, the practitioner must
maintain an awareness of their po-
tential for ocular side effects and
utilize all clinical procedures nec-
essary to evaluate these. AQA
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1980 Editors Contest Award Winners

Dr. Elmer Friedman, president, Optometric Edi-
tors Association, presented nine awards. Recipi-
ents were:

Best Journal — California Optometry, Byron Y.
_Newman, 0.D., editor; second place, Michigan Op-
tometrist, William Dansby, editor.

Best National Magazine — Journal of Optomet-
ric Education, Harriet E. Long, editor.

Best Newsletter — Optometry Forum, University
of California Optometry Alumni Association; sec-
ond place, OEP News, Mary Kay Aufrance, editor.
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Best Editorial — “Why Are We Afraid to
Change?” by D. Burkett Nelson, O.D., Tennessee
Optometrist, September, 1979; second place,
“Ophthalmic Placement Test” by Bob Day, Jr,,
0.D., Texas Optometry.

Best Original Article — “Evaluatron of Neuro-
logical Dysfunction as Related to the Visual Sys-
tem,” by Beckwith Steiner, O.D., Texas Optometry,
October and November, 1979; second place, “Help-
ing Children Learn — AB 1250 Lets O.D.s Help,”
California Optometry, August 1979.



