ADDING INSULT TO INJURY

The contribution of systemic medication to dry eye disease.

BY SEJAL R. AMIN, MD, AND CHRISTOPHER T. HOOD, MD

Keratoconjunctivitis sicca
remains a widespread

yet difficult problem for

the cataract and refrac-

tive surgeon. According to
the International Dry Eye
WorkShop, dry eye disease
(DED) affects approximately
5 million Americans who are over 50 years old,’ with a preva-
lence as high as 17% of women and 11.1% of men.? The pre-
operative recognition and management of DED are essential
to optimize the outcomes of cataract and refractive surgery.

A systematic and stepwise approach to treatment depends

on a physician’s understanding of the underlying etiology and
potential exacerbating conditions. Examining the contribution
of systemic medications is imperative, because any agent that
disturbs one of the components of the tear film (ie, lipid, aque-
ous, or mucin) has the potential to aggravate dry eye symp-
toms (Table). After the initiation of a systemic medication that
decreases tear production, asymptomatic patients may become
symptomatic, and patients with existing DED can experience
worsening symptoms. Because basal tear production decreases
with age and the use of multiple systemic medications increases,
it is essential that clinicians recognize which drugs carry the
potential for causing or exacerbating DED.

ANTICHOLINERGIC AGENTS
Mechanism of Action

The great majority of medications that contribute to DED
do so through their anticholinergic effects.> Mechanistically, sys-
temic anticholinergic agents compete with acetylcholine at the
postsynaptic muscarinic receptors in the central and peripheral
nervous system, blocking the signaling action of acetylcholine.
DED occurs because both aqueous and mucin production
decrease when anticholinergic medications block the G-protein-
coupled signaling from the parasympathetic nerves in the lacri-
mal gland acini and the conjunctival mucus-producing cells.

The Offenders

Many diverse classes of systemic medications have
anticholinergic effects that can cause or worsen DED.
Antidepressant medications block norepinephrine and sero-
tonin reuptake and thereby increase amine-dependent synaptic
transmission, but the drugs’ anticholinergic effect on muscarinic
receptors contributes to DED. Because these same agents are

also used to treat anxiety, obsessive-compulsive disorders, and
even chronic pain, ophthalmologists will frequently encounter
patients taking antidepressant medications. There is currently
no published evidence by which to stratify antidepressants
based on the amount of DED they induce. Based on other anti-
cholinergic side effects (eg, dry mouth), however, tricyclic and
heterocyclic antidepressants (eg, amitriptyline, imipramine, nor-
triptyline, bupropion, venlafaxine) likely induce more ocular dry-
ness than selective serotonin reuptake inhibitors (eg, fluoxetine,
sertraline, paroxetine).

Similarly, both first- and second-generation antipsychotic
drugs used to treat schizophrenia, behavioral disturbances in
patients with dementia, and bipolar mania can induce DED
through anticholinergic effects. Based on other systemic anti-
cholinergic side effects, both generations of medication likely
cause similar levels of DED. The management of DED in patients
with behavioral disturbances can be particularly challenging,
because an accurate history can be difficult to obtain and there
may be issues with treatment compliance.

Levodopa and pramipexole, used to treat Parkinson dis-
ease, have anticholinergic effects that can contribute to DED.
Additionally, patients with Parkinson disease have a low blink
rate and may concurrently be on antidepressants and anti-
psychotics, further worsening their ocular surface disease.
Treatment challenges arise because this movement disorder can
make it difficult for patients to instill eye drops .

H1-antihistamines used to treat allergic rhinitis have varying
degrees of anticholinergic properties. Decongestants are often
used concurrently and may decrease blood flow to the lacrimal
glands by vasoconstriction. Fortunately, the second-generation
H1-antihistamines (eg, loratadine, cetirizine, fexofenadine)
have a lower affinity for the muscarinic receptors and therefore
induce fewer central and peripheral anticholinergic side effects
such as DED compared to the first generation (ie, diphenhydra-
mine). Even the intranasal use of antihistamines and decon-
gestants can cause ocular side effects, because high intranasal
vascularity leads to high systemic absorption. Topical antihista-
mines for allergic conjunctivitis induce fewer dry eye symptoms
than oral antihistamines, because less medication reaches the
lacrimal glands.

Anticholinergic medications used to manage overactive blad-
der (eg, oxybutynin, tolterodine, fesoterodine) can exacerbate
symptomatic complaints of ocular burning, foreign body sensa-
tion, and dryness. Extended-release formulations may carry less
risk of inducing DED.
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SYSTEMIC MEDICATIONS WITH

TABLE.

Class Examples
Tricyclic and heterocyclic | Amitriptyline
antidepressants Imipramine
Nortriptiline
Bupropion
Venlafaxine
Selective serotonin Fluoxetine
reuptake inhibitors Sertraline
Paroxetine
Citalopram

Escitalopram

First-generation
antipsychotics (typical)

Chlorpromazine
Thioridazine
Haloperidol
Thiothixene
Sulpride

Second-generation
antipsychotics (atypical)

Risperidone
Olanzapine
Quetiapine
Ziprasidone
Aripiprazole

Anti-Parkinson disease
drugs

Levodopa
Benztropine
Procyclidine
Benzhexol
Pramipexole

First-generation
antihistamines

Diphenhydramine
Hydroxyzine
Promethazine
Pseudoephedrine
Chlorpheniramine

Second-generation
antihistamines

Cetirizine
Loratidine
Desloratidine
Fexofenadine

Bladder antispasmodics

Oxybutynin
Tolterodine
Propantheline
Trospium
Fesoterodine

Anxiolytics and
hypnotics

Diazepam
Alprazolam
Lorazepam
Eszopiclone
Zolpium

Gastroprotective agents

Cimetidine
Ranitidine
Famotidine

Gastric motility agents

Pirenzepine
Telenzepine
Scopolamine

Acne medications

Oral isotretinoin

Other medications with anticholinergic properties that can cause
or worsen DED include the benzodiazepines used as anxiolytics
(eg, diazepam, alprazolam), H2 receptor antagonists used for gastro-
protection (eg, cimetidine, ranitidine, famotidine), and gastric motil-
ity agents (eg, pirenzepine, telenzepine).

ADDITIONAL AGENTS

Although anticholinergics are the main systemic offenders that
induce DED, other medications are also potential contributors. In
the younger population being treated for severe acne, oral isotreti-
noin has been suggested to affect tear stability in a dose-related
fashion by inducing atrophy of the meibomian glands and a reduc-
tion in basal tear secretion.*> Although more rare, chemotherapeu-
tics such as busulfan, methotrexate, and mitomycin C have been
reported to alter the tear film and decrease reflex tear secretion.®
Antihypertensive medications such as 8-blockers and diuretics have
also been associated with symptomatic complaints of dry eyes,
although the mechanism is not clear. Opioids such as morphine and
antithyroid hormones may also have the potential to induce symp-
tomatic exacerbation.

AWARENESS

Polypharmacy rises with age. Clinicians must therefore maintain
a current list of medications for each patient and update it at every
visit. An open line of communication with the prescribing physicians
is necessary, because they may not be aware of the ocular drying
effect of systemic medications. Reducing or discontinuing a systemic
agent implicated in DED should be done in consultation with the
prescribing provider after balancing risks, benefits, and symptom
severity. Alternatively, a different class of medication or even another
drug in the same class could be considered. A thorough understand-
ing of the contribution of systemic medications to DED arms the
ophthalmologist with another tool for the complex evaluation and
treatment of this multifaceted eye disease. m
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