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Abstract

Ocular side effects are possible to occur as side effect of psychotropic drug treatment. Antidepressants and typical an-
tipsychotics have been associated with increased intraocular pressure, glaucoma, lenticular pigmentation, visual distur-
bances and cataract, whereas the risk of atypical antipsychotics and mood stabilizers remains unclear. The aim of our
study was to review the case-control studies assessing the risk for cataract of three major classes of psychotropic medica-
tion: antidepressants, antipsychotics and mood stabilizers. Four studies assessed the risk of antidepressant drugs. A high-
er risk for cataract diagnosis or surgery was observed in three studies, especially on long-term use of antidepressants.
One study could not identify a higher risk of antidepressant use in general, yet a higher risk was observed in patients
younger than 65 years. Different types of antidepressant seem to carry different risks, with proposed harmful effects of
dual mechanism and intermediate SERT affinity. Three studies suggested that the association of atypical antipsychot-
ics and high potency typical antipsychotics with cataract is unlikely, or even that atypical antipsychotic drugs might
be protective against cataract. However, there is inconsistency between the sparse preclinical and clinical evidence of
their protective and harmful effects. Only one study suggested a possible association of mood stabilizers with cataract,
despite the discrepant results on individual drugs. Concluding, these case-control studies cannot establish a harmful or
protective causal relationship between psychotropic medication and development of cataract. Further research is need-
ed in order to provide proper recommendations.
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Introduction
Cataract is a common cause of visual impairment with signifi-

cant health consequences. Several risk factors may be associat-
ed with cataract, such as increased age, female gender, smok-
ing, unhealthy lifestyle, diabetes mellitus, hypertension and
other physical comorbidities, as well as ophthalmic comorbid-
ities, family history of cataract and increased exposure to ultra-
violet radiation. Certain drugs seem to predispose to cataract,
such as systemic steroids, beta adrenergic antagonists, statins,
cholinesterase inhibitors and possibly some psychotropics [1].
Antipsychotic and antidepressant medication targets mainly
neurotransmitter receptors and transporters, which along with
other mechanisms could play important roles in ocular physiol-
ogy and cataract development [2]. Ophthalmic events, such as
increased intraocular pressure, glaucoma, cataract and visual
disturbances have been associated with antidepressants [3].
Typical antipsychotics, especially phenothiazines, have been
associated with lenticular pigmentation and cataract, whereas
the risk of atypical antipsychotics and mood stabilizers is ques-
tioned [4, 5. As a result, psychotropic medication, i.e. antipsy-
chotics, antidepressants and mood stabilizers, might be modi-
fiable factor for cataract development. Herein, the most recent
case-control studies of the risk of psychotropic medication for
cataract development are reviewed and discussed.

Search strategy
A literature search was conducted on PubMed (21/12/2017) us-
ing the keyword cataract combined with antidepressants (antide-

pressant, citalopram, escitalopram, fluoxetine, fluvoxamine, par-
oxetine, sertraline, desvenlafaxine, duloxetine, levomilnacipran,
milnacirpan, venlafaxine, amitriptyline, amoxapine, desipramine,
dosulepin, doxepin, clomipramine, imipramine, maprotriline, nor-
triptyline, protriptyline, tianeptine, trimipramine, isocarboxazid,
metralindole, moclobemide, phenelzine, pirlindole, selegiline,
toloxatone, tranylcypromine, mianserin, mirtazapine, vilazodone,
vortioxetine, agomelatine, buspirone, bupropion, reboxetine,
nefazodone, trazodone), antipsychotics (antipsychotic, haloper-
idol, olanzapine, clozapine, ziprasidone, aripiprazole, asenapine,
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cariprazine, brexpiprazole, iloperidone, sertindole, risperidone,
quetiapine, zotepine. lurasidone , chlorpromazine, perphenzine,
amisulpride, sulpiride, butyrophene, phenothiazine, pimozide,
fluphenazine, perazine, promethazine, prochlorperazine, triflu-
operazine, clopenthixol, thiothixene, zuclopenthixol, loxapine,
perospirone, blonanserin) and mood stabilizers (mood stabilizer,
lithium, valproic, valproate, lamotrigine, carbamazepine, oxcar-
bamazepine). The search resulted in 176 hits. We included studies
published in English with a case-control design, specified to assess
the risk of psychotropic medication and using as cases patients
with first cataract diagnosis and/or surgery. Four studies were
identified, one of them a conference abstract [6] and three addi-
tional were added from external sources.

Antidepressant drugs

The first large case-control study, which assessed the associ-
ation of antidepressants and cataract, included residents 65+
years with previously coronary revascularization in Canada
[7]. The study included 18784 cases (73+/-8.1 years, 59.3%
males) with first cataract diagnosis and 187840 age-matched
controls. The association of cataract with antidepressant use
was adjusted to gender, blood pressure and concomitant
drugs. Current use of SSRI within 30 days from cataract diag-
nosis was associated with cataract (adjusted rate ratio: 1.15;
95% Cl: 1.08-1.23). Regarding individual drugs, an association
was observed with current use of fluvoxamine (adjusted rate
ratio: 1.39; 95% Cl: 1.07-1.8) and venlafaxine (adjusted rate ra-
tio: 1.33; 95% Cl: 1.14-1.5), but not current use of citalopram,
fluoxetine, paroxetine and sertraline. Past use of antidepres-
sants in general was not associated with cataract, but an as-
sociation of past use of sertraline was observed (adjusted rate
ratio: 1.19; 95% Cl: 1.01-1.41). A secondary analysis assessed
the risk for cataract surgery, and an association of current use
of fluvoxamine and venlafaxine, as well as paroxetine (ad-
justed rate ratio: 1.23; 95% Cl: 1.05-1.45) was observed. SSRI
treatment needed 656 and 690 days on average from time of
onset in order to associate with diagnosis and surgery of cat-
aract, respectively.
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Another case-control study with residents 50+ years of the
Rochester Epidemiology Project (Minnesota, USA) found an as-
sociation of antidepressant use and first-eye cataract surgery
[8]. The study included 6024 cases, i.e. patients with first-eye
cataract surgery and equal number of controls. There was no
difference between cases (79+/-9 years, 40% males) and con-
trols in terms of age and gender. Continuous prescription of
SSRI for 1 or more year was associated with cataract surgery
(crude odds ratio: 1.36, 95% CI: 1.23-1.51). The association re-
mained even after adjusting for gender, diabetes and use of
oral glucocorticosteroids. Regarding individual SSRI, citalo-
pram (crude odds ratio: 1.53; 95% Cl: 1.33-1.77) and sertraline
(crude odds ratio: 1.27; 95% Cl: 1.06-1.52) were associated with
cataract-surgery, in contrast to paroxetine, fluoxetine, escitalo-
pram and fluvoxamine. Prescription of SNRI for 1 or more year
was also associated with cataract-surgery (crude odds ratio:
1.37; 95% Cl: 1.11-17), with venlafaxine (crude odds ratio: 1.32;
95% Cl: 1.05-1.67) and duloxetine (crude odds ratio: 1.82; 95%
Cl: 1.08-3.07). This association remained after adjusted for dia-
betes and corticosteroid use, but only in women.

A case-control study on the database of the National Health
Insurance of Taiwan has also detected an association of antide-
pressant use and first cataract diagnosis [9]. The study included
7651 patients with schizophrenia or mood disorders and first
cataract diagnosis and 6637 patients without cataract as con-
trols. Age and gender was similar between cases (55.7 +/- 10.5
years, 35.8% males) and controls. The risk was adjusted to oph-
thalmic and other physical comorbidities, healthcare utilization,
as well as use of antipsychotics or systemic steroids. An associ-
ation with cataract diagnosis was observed for continuous use
of SSRI (adjusted odds ratio: 1.26; 95% Cl: 1.12-1.41), SNRI (ad-
justed odds ratio: 1.21; 95% Cl: 1.02-1.43) and other antidepres-
sants (adjusted odds ratio: 1.18, 95% Cl: 1.18-1.34), i.e. bupropi-
on, mirtazapine, trazodone and moclobemide. This association
could be mediated by antidepressants with intermediate SERT
affinity, i.e. dissociation constant 1-10 nM, (adjusted odds ratio:
1.68; 95% Cl: 1.10-2.56) or use of multiple drugs with different
SERT affinities (adjusted odds ratio: 1.31; 95% Cl: 1.21-1.42). Re-
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garding individual drugs, continuous use of venlafaxine (adjust-
ed odds ratio: 1.44; 95% Cl: 1.19-1.74), fluoxetine (adjusted odds
ratio: 1.21; 95% Cl: 1.01-1.46) and fluvoxamine (adjusted odds
ratio: 147; 95% Cl: 1.01-2.12) were associated with cataract, but
not duloxetine, milnacirpan, paroxetine, citalopram, sertraline
or their combination with other antidepressants. An association
with cataract was also observed for past use, i.e. >30 days from
cataract diagnosis, of SSRI, TCA (adjusted odds ratio: 1.26; 95%
Cl: 1.16-1.36) and other antidepressants. The cumulative dosage
of antidepressants required for cataract diagnosis seems to vary.
Low cumulative dosage of paroxetine, citalopram, escitalopram
and sertraline, as well as high cumulative dosage of venlafaxine,
sertraline and fluvoxamine might be associated with cataract.

However, a recent case-control study on the UK-based Clini-
cal Practice Research Datalink is inconsistent to previous stud-
ies [6]. The 206931 cases were patients 40+ years with first
time cataract diagnosis and equal number of age and gender
matched controls were included. Long term continuous pre-
scription of SSRI was not associated with cataract diagnosis
(adjusted odds ratio: 0.99; 95% Cl: 0.94-1.03) in general, but it
was associated in younger patients aged from 40 to 64 years
(adjusted odds ratio: 1.24; 95% Cl: 1.15-1.34). The risk was ad-
justed to body mass index, glucocorticosteroid use, hyperten-
sion, diabetes and smoking.

The recent case-control studies have examined the associa-
tion of antidepressants with cataract diagnosis or surgery. The
studies have adjusted the risk for several confounding factors,
such as ophthalmic comorbidities, components of metabolic
syndrome and concomitant cataractogenic drug use. Howev-
er, only one study adjusted for body mass index and smoking
[6], and it was unable to detect an association in general. In ac-
cordance to the recent studies, the Beaver Dam Study assessed
the incidence of drug-associated cataract within 5 years of
follow-up, and amitriptyline was associated with an odds ratio
of 2.03 (95% Cl 1.09-1.39) [10]. In addition preclinical evidence
suggested possible roles of serotonin, catecholamines and
their receptors on the development of cataract [7].
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Case-control studies cannot confirm a causal relationship,
as well as several confounding factors could be encrypted,
such as family history of cataract. Populations at risk could
be younger patients on long term continuous use of antide-
pressants. In addition, differences among individual antide-
pressants could emerge and intermediate SERT affinity, along
with NET inhibition could be possible mediators. Longitudinal
prospective studies should further establish the association
between antidepressant and cataract, but ocular examination
of antidepressant users, especially younger patients with co-
morbidities, could be justified.

Antipsychotic drugs

The first case-control study assessed the risk of antipsychot-
ics for cataract surgery using the British Columbia Ministry
of Health Database [11]. The study included 162501 cases of
cataract surgery and 650004 controls. The age and gender of
cases (74.4 +/-11.8 years, 41.6% males) were similar to con-
trols. The risk was adjusted to age, gender, concomitant SSRI,
antidiabetics and steroids, as well as history of uveitis, vitrec-
tomy and hypertension. Prescription of atypical antipsychot-
ics within 90 days of cataract surgery was protective (adjusted
rate ratio: 0.84; 95% Cl: 0.8-0.89). In addition, current use of
typical antipsychotics was also protective (adjusted rate ratio:
0.84; 95% Cl: 0.74-0.96), though haloperidol has suggested
to be the most common prescribed antipsychotic. A dose-re-
sponse of protection was observed, with higher number of
prescriptions (more than 7 within the previous year) were as-
sociated with lower rate ratio (adjusted rate ratio: 0.7; 95% Cl:
0.65-0.75), in comparison to smaller number of prescriptions
(adjusted rate ratio: 0.85; 95% Cl: 0.79-0.91).

Two studies on the National Health Insurance of Taiwan ex-
amined the role of antipsychotics on cataract development.
The first one included 2222 patients with schizophrenia and
cataract diagnosis were defined as cases and 2144 patients
with schizophrenia without cataract diagnosis as controls
[12]. There was no difference in age and gender between cas-
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es (53.1+/- 11.3 years, 39% males) and controls. The risk was
adjusted to ophthalmic and other physical comorbidities, an-
tidepressant or steroid use, as well as utilization of the health-
care system. An association with cataract was not observed
for continuous use of atypical (adjusted odds ratio: 1.1; 95%
Cl: 0.94-1.3) and typical antipsychotics (adjusted odds ratio:
1.08; 95% Cl: 0.91-1.29), when compared to past use of an-
tipsychotics, i.e. > 90 days before of the cataract diagnosis.
Regarding individual atypical antipsychotics, none was asso-
ciated with cataract. In contrast to the previous case-control
study [11], a protective association, i.e. the higher boundary
of odds ratio < 1, was not observed.

However, a protective association was observed in the sec-
ond study using patients with bipolar disorder [2]. The cases
were 1684 patients with bipolar disorder and cataract diagno-
sis (55.3+/-10.3 year, 36% females) and 1608 matched controls
with bipolar disorder and without a cataract diagnosis. Simi-
lar to the previous study, the risk was adjusted to ophthalmic
and other physical comorbidities, utilization of the health
system, as well as use of steroids, antidepressants and mood
stabilizers. Continuous or past use of atypical antipsychotics
seem to be protective (adjusted odds ratio: 0.71; 95% Cl: 0.59-
0.85), whereas an association with typical antipsychotics was
not observed (adjusted odds ratio: 0.97; 95% Cl: 0.71-1.34). In
addition, continuous or past use of individual atypical antip-
sychotic was not associated with cataract.

Several lines of evidence suggest the risk of typical antipsychot-
ics, especially phenothiazines, for cataract, but the risk of atypical
antipsychotics is still under question [13]. Earlier studies suggest
that patients with schizophrenia have a lower risk for cataract in
general, but a higher prevalence of anterior subcapsular cataract
[14]. Phenothiazines seem to induce lenticular pigmentation
and the associated anterior subcapsular cataract [13]. Case re-
ports suggest that chlorpromazine-induced lenticular opacities
could cause visual impairment, which could be reversed after
switching to risperidone [15]. Regarding the newer antipsychot-
ics, high doses of quetiapine has been accused for cataract in
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preclinical research, so that biannual ocular examination has
been suggested. Though, clinical evidence was not able to repli-
cate these results in humans. A recent 2-year randomized open
label study suggested that quetiapine was not cataractogenic in
comparison to risperidone [16]. However, bilateral cataract has
been reported in a 27-year old male with bipolar disorder on
treatment with risperidone and lithium [17].

The above case-control studies suggest a possible protective
mechanism of atypical antipsychotics against cataract devel-
opment. It is suggested that antagonism of serotonin recep-
tors, as well as anti-oxidative and anti-inflammatory properties
could play important roles [2]. Individual typical antipsychotics
were not tested. However, haloperidol could be the most fre-
quently prescribed typical antipsychotic, underestimating the
risk [11]. Important confounding factors such as smoking, fam-
ily history of cataract, obesity was also not included in these
studied. The possible protective association should also be rep-
licated in other ethnicities and prospective studies.

Mood stabilizers

A secondary analysis of the case-control study on the Na-
tional Health Insurance Research Database of Taiwan [9], has
studied the association between mood stabilizers and cataract
diagnosis in patients with schizophrenia or mood disorders [5].
The study included 7651 patients with schizophrenia or mood
disorders and first cataract diagnosis and 6637 patients with-
out cataract as controls. The risk was adjusted to comorbidities,
concomitant cataractogenic drugs and healthcare utilization.
Use of mood stabilizers for more than 2 years was associated
with cataract (adjusted odds ratio: 1.14; 95% Cl: 1.01-1.29), and
the risk remained only for doses higher than the half of the dai-
ly defined dose (adjusted odds ratio: 1.28; 95% Cl: 1.08-1.53).
Regarding individual drugs, long-term use of lithium alone
(adjusted odds ratio: 1.39; 95% Cl: 1.01-1.92) or combined with
other mood stabilizers (adjusted odds ratio: 1.44; 95% Cl: 1.13-
1.85), as well as valproic acid combined with other mood sta-
bilizers (adjusted odds ratio: 1.26; 95% Cl: 1.02-1.57), but not
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alone, was associated with cataract. Association was not ob-
served with long term use of carbamazepine, lamotrigine and
their combinations with other mood stabilizers. However, their
sample size was small and probably not sufficient.

The role of mood stabilizers on the risk of cataract is studied
to a lesser degree than antidepressants and antipsychotics.
Carbamazepine, lamotrigine and valproic acid are also used
as anticonvulsants. A study has suggested that patients with
epilepsy on carbamazepine (odds ratio: 1.4, 95% Cl: 1.05-1.8)
may have been in higher risk for cataract surgery, in contrast
to barbiturates and valproic acid [18]. In addition, a case re-
port of carbamazepine-induced bilateral cataract in a 14-year
old boy have been reported [19]. The cataractogenic proper-
ties of mood stabilizers could lie on inhibiting anti-oxidant
mechanisms or inducing other ocular side effects [5].

Conclusion

Psychotropic medication could alter ocular physiology contrib-
uting to cataract development. Use of antidepressant drugs seem
to predispose to cataract, especially long-term use and probably in
younger patients. However, there is discrepancy regarding the risk
of individual drugs, but dual mechanism and intermediate SERT
affinity has been suggested as possible risk factors. Furthermore,
mood stabilizers could also associate with cataract, despite the in-
consistent results on individual drugs. On the other hand, atypical
antipsychotics and high potency typical antipsychotics seem not
to associate with cataract. Atypical antipsychotic drugs might also
be protective against cataract, despite sparse preclinical and clini-
cal evidence of their harmful effects. Phenothiazines and low-po-
tency typical antipsychotics could induce lenticular opacities and
cataract. A harmful or protective causal relationship between psy-
chotropic medication and development of cataract cannot be es-
tablished by case-control studies, and further research is needed.
However, ocular examinations should be suggested to patients on
psychotropic medication, especially on antidepressant or mood
stabilizers, as well as with comorbidities and concomitant use of
cataractogenic drugs.
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