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ORIGINAL ARTICLE

Purpose: This study evaluated the posterior segment parameters of the eye in patients using selective serotonin reuptake 
inhibitors (SSRIs) without systemic disease, using spectral-domain optical coherence tomography (SD-OCT), and compared 
the effects of different durations of SSRI use on the eye.
Methods: The study involved 104 participants, divided into three groups: those using SSRIs for less than a year (group 1a), 
those using SSRIs for 1 year or longer (group 1b), and healthy controls (group 2). The posterior segment parameters of the 
eye were measured using the SD-OCT, and the data were analyzed using descriptive statistics, analysis of variance, post hoc 
tests, and correlation analysis.
Results: The results showed that the retinal nerve fiber layer (RNFL) thickness and central foveal thickness (CFT) were signifi-
cantly lower in Group 1a than in Group 2 (p<0.05), while there was no significant difference between Group 1b and Group 2 
(p>0.05). The choroidal thickness was significantly lower in both Group 1a and Group 1b than in Group 2 (p<0.05), but there 
was no significant difference between the two patient groups (p>0.05). The axial length (AXL) was not significantly different 
among the groups (p>0.05). There was a weak negative correlation between the duration of SSRI use and the RNFL thickness 
(r=−0.25, p=0.039), and a moderate negative correlation between the duration of SSRI use and the CFT (r=−0.37, p=0.002). 
There was no significant correlation between the duration of SSRI use and the choroidal thickness or the AXL (p>0.05).
Conclusion: This study suggests that SSRIs may affect the retina and choroid due to various mechanisms. The effects may be 
time dependent and dose dependent, with longer-term use potentially causing adaptations. Ophthalmologists and psychi-
atrists should monitor patients for symptoms.
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Selective serotonin reuptake inhibitors (SSRIs) are a 
mainstay in depression treatment. Their mechanism 

of action involves blocking serotonin reuptake, leading to 
increased levels of this neurotransmitter in the synaptic 
space. This alteration in serotonin activity is believed 
to be responsible for both the therapeutic effects on 

depression and the occurrence of various side effects. 
Notably, the frequency of these side effects appears to 
be dose-dependent, with a higher incidence at increased 
dosages. In addition, the widespread use of SSRIs has led to 
a rise in the number of rare side effects being reported.[1-3]

The well-documented side effects of SSRIs include 
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headaches, dizziness, gastrointestinal and central nervous 
system disturbances, endocrine and allergic issues, 
serotonin syndrome, and withdrawal symptoms.[1-5] 
However, recent research has shifted focus to the potential 
impact of SSRIs on ocular health. Studies suggest that 
SSRI use might be linked to eye-related side effects such 
as glaucoma, dry eyes, optic nerve damage, macular 
degeneration, and choroidal abnormalities.[6-9] It is 
important to note that these findings are primarily based 
on case reports and studies with small patient groups, 
warranting further investigation with larger cohorts. This 
study aims to address this knowledge gap by analyzing 
the posterior segment parameters of the eye in patients 
taking SSRIs for depression, excluding those with any other 
systemic conditions.

Materials and Methods 

Study Design and Groups
This cross-sectional investigation was conducted at a 
university hospital in southern Turkey between February 
and September 2018. The study was approved by the 
university’s Ethics Committee (2017/41) and written 
consent was obtained from all patients and volunteers in 
accordance with the Declaration of Helsinki of the World 
Medical Association. Group 1 of the research consisted 
of depressed patients who received SSRI drug therapy 
as an antidepressant. In this study, individuals who used 
medications other than SSRIs, had non-psychiatric diseases, 
were under 18 years old, underwent eye surgeries (such 
as phacoemulsification, trabeculectomy, or vitrectomy), 
or had severe eye conditions (such as glaucoma, uveitis, 
SMD, or choroidopathy) were excluded from the study. 
The study cohort was divided into two subgroups based 
on drug use duration: Group 1a consists of patients who 
have used the drug for <1 year, while Group 1b consists of 
patients who have used it for 1 year or longer. The control 
group (Group 2) consisted of volunteers over the age of 18 
who lacked systemic or ocular disease and who did not use 
medications.

Ocular Examination
All individuals had their refractions checked before and 
after cycloplegia, and their visual acuities were measured. 
A detailed biomicroscopic assessment of the anterior and 
posterior segments was carried out. Goldmann applanation 
tonometry was used to measure intraocular pressure. The 
retinal nerve fiber layer (RNFL) thickness was calculated 
automatically using the spectral domain optical coherence 

tomography (OCT) instrument (Heidelberg Engineering, 
Heidelberg, Germany) in five sectors: Nasal, superior, 
temporal, inferior, and average. The apparatus measured the 
central foveal thickness (CFT) automatically along the line 
centered on the fovea. The device was placed in enhanced 
depth imaging (EDI) mode and measurements were taken 
from three separate points: The fovea center, 1000 microns 
temporal of the fovea center, and 1000 microns nasal to 
the fovea center. To eliminate diurnal change in choroidal 
thickness, OCT imaging was carried out between 11 a.m. 
and 13 p.m. In addition, patients were subjected to a 
thorough ophthalmological examination using the Nidek 
US-500 (Gamagori, Japan) apparatus, which included axial 
lengths (AXL). The same ophthalmologist performed all of 
the tests and measures without knowing which group the 
patients were in.

Statistical Analysis
The data were analyzed using the Statistical Package for the 
Social Sciences version 25.0 (IBM Corp., Armonk, NY, USA). 
The descriptive statistics of the data were calculated using 
average, standard deviation, and percentage values. The 
Kolmogorov–Smirnov test was utilized to assess the data’s 
suitability for normal distribution. We used parametric 
analyses because the distribution was normal. To compare 
categorical variables, the Chi-square test was used. Using 
the t-test for independent samples, parameters between 
groups were compared. Using Pearson’s correlation test, 
the relationship between the data was evaluated. The level 
of significance was set at p<0.05.

Results
The descriptive statistics of the study variables are shown 
in Table 1. The mean age of the participants was 38.7±11.1 
years, and 53.8% of them were female. There was no 
significant difference in age or gender distribution among 
the groups (p>0.05). The mean duration of SSRI use in 
Group 1 was 18.6±9.5 months, and there was a significant 
difference between Group 1a and Group 1b in terms of 
drug use duration (p<0.001).

The results of the analysis of variance and post hoc tests for 
the comparison of the groups in terms of RNFL thickness, 
CFT, choroidal thickness, and AXL are shown in Table 2. The 
RNFL thickness and CFT were significantly lower in Group 
1a than in Group 2 (p<0.05), while there was no significant 
difference between Group 1b and Group 2 (p>0.05). The 
choroidal thickness was significantly lower in both Group 
1a and Group 1b than in Group 2 (p<0.05), but there was 
no significant difference between the two patient groups 
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(p>0.05). The AXL was not significantly different among the 
groups (p>0.05).

The results of the correlation analysis between the duration 
of SSRI use and the posterior segment parameters are shown 
in Table 3. There was a weak negative correlation between 
the duration of SSRI use and the RNFL thickness (r=−0.25, 
p=0.039), and a moderate negative correlation between the 
duration of SSRI use and the CFT (r=−0.37, p=0.002). There 
was no significant correlation between the duration of SSRI 
use and the choroidal thickness or the AXL (p>0.05).

The comparison of the RNFL thickness in different sectors 
among the groups is shown in Table 4. The RNFL thickness 
in the nasal, superior, temporal, and inferior sectors was 
significantly lower in Group 1a than in Group 2 (p<0.05), 
while there was no significant difference between 
Group 1b and Group 2 (p>0.05). There was no significant 
difference between the two patient groups in any of the 
sectors (p>0.05).

The comparison of the CFT in different points among the 
groups is shown in Table 5. The CFT at the fovea center, 
1000 µm temporal, and 1000 µm nasal were significantly 
lower in Group 1a than in Group 2 (p<0.05), while there was 
no significant difference between Group 1b and Group 2 
(p>0.05). There was no significant difference between the 
two patient groups at any of the points (p>0.05).

The comparison of the choroidal thickness in different 
points among the groups is shown in Table 6. The choroidal 
thickness at the fovea center, 1000 µm temporal, and 
1000 µm nasal were significantly lower in both Group 1a 
and Group 1b than in Group 2 (p<0.05), but there was no 
significant difference between the two patient groups at 
any of the points (p>0.05).

Discussion
The purpose of this study was to analyze the posterior 
segment characteristics of the eye in patients who use an 
SSRI and have no systemic disease other than depression. 
The main findings of this study were that RNFL thickness 
and CFT were markedly reduced in individuals with less 
than a year of SSRI therapy compared to healthy subjects. 
Conversely, patients with a longer SSRI usage history 
exhibited no significant disparity when juxtaposed with 
the control group. Choroidal thickness presented a notable 

Table 1. Descriptive statistics of the study variables

Variable Group 1a (n=26) Group 1b (n=26) Group 2 (n=52) p

Age (years) 39.3±10.7 38.1±11.6 38.4±11.2 0.861
Gender (female/male) 14/12 15/11 28/24 0.924
Duration of SSRI use (months)  9.4±2.6 27.8±6.3 - <0.001
RNFL thickness (µm) 91.6±8.8 95.9±9.1 99.7±7.5 0.002
CFT (µm) 227.2±18.3 235.1±19.4 244.1±16.2 0.001
Choroidal thickness (µm) 251.8±35.4 256.7±37.6 288.9±32.1 <0.001
AXL (mm) 23.4±0.9 23.6±0.8 23.7±0.7 0.541

SSRI: Selective serotonin reuptake inhibitor, RNFL: Retinal nerve fiber layer, CFT: Central foveal thickness, AXL: Axial lenght, µm: Micrometer.

Table 2. Analysis of variance and post hoc tests for the com-
parison of the groups

Variable F p Post hoc tests

RNFL thickness 6.21 0.002 Group 1a<Group 2*
    Group 1b=Group 2
    Group 1a=Group 1b
CFT  7.01 0.001 Group 1a<Group 2*
    Group 1b=Group 2
    Group 1a=Group 1b
Choroidal thickness 13.87 <0.001 Group 1a<Group 2*
    Group 1b<Group 2*
    Group 1a=Group 1b
AXL  0.32 0.541 Group 1a=Group 2
    Group 1b=Group 2
    Group 1a=Group 1b

SSRI: Selective serotonin reuptake inhibitor, RNFL: Retinal nerve fiber layer, CFT: Cent-

ral foveal thickness, AXL: Axial length. *=P<0.05.

Table 3. Correlation analysis between the duration of SSRI 
use and the posterior segment parameters

Variable r p

RNFL thickness −0.25 0.039
CFT  −0.37 0.002
Choroidal thickness −0.13 0.256
AXL  −0.09 0.457

SSRI: Selective serotonin reuptake inhibitor. RNFL: Retinal nerve 
fiber layer. CFT: Central foveal thickness. AXL: Axial length.
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decrease in both patient cohorts relative to controls, yet 
no discernible variance was observed between the patient 
groups themselves or within each group concerning drug 
usage duration.

The findings hint at a potential influence of SSRIs on the 
posterior eye segment, particularly the retina and choroid. 
SSRIs, primarily prescribed for depression and anxiety 
disorders, function by amplifying serotonin levels in the 
central nervous system. Nonetheless, their influence 
seemingly extends to the eye’s posterior segment, 
encompassing the retina, choroid, optic nerve, and vitreous 
humor. The serotonergic and anticholinergic pathways of 
these drugs may underpin the ocular changes noted.[10]

The serotonergic system’s modulation stands as a plausible 
explanation for SSRIs’ ocular effects. Serotonin, a multifaceted 
neurotransmitter, plays a role in mood regulation, cognition, 
sleep, appetite, pain, and ocular physiology. Its receptors 
permeate the eye, found in the retina, choroid, ciliary body, 
iris, and optic nerve. SSRIs inhibit serotonin reuptake at 
synapses, thereby enhancing its availability and activity 
within the brain and ocular domain.[11] However, serotonin’s 
ocular impact is intricate, contingent on receptor type, 

location, density, and interplay with other neurotransmitters, 
and hormones. Certain receptors, like 5-HT1A and 5-HT2A, 
may confer neuroprotection to the retina and optic nerve, 
bolstering retinal ganglion cells and optic nerve axons. 
In contrast, receptors such as 5-HT1B and 5-HT2C could 
detrimentally affect the retina and choroid by provoking 
vasoconstriction, diminishing blood flow and oxygenation 
to these tissues.[12-14] Thus, SSRIs’ retinal and choroidal 
effects may hinge on the equilibrium between serotonin’s 
neuroprotective and neurotoxic properties, which can vary 
based on individual characteristics, SSRI usage duration, 
dosage, and specific SSRI brands.

Historically, sertraline’s introduction in 1991 was followed 
by the identification of sertraline maculopathy a decade 
later.[8] Case studies have documented varying degrees of 
maculopathy and visual acuity changes post-SSRI usage, 
with some instances showing partial reversibility on 
medication cessation.[15,16] In a case described by Ewe et 
al.[15] it was stated that bilateral maculopathy developed 
immediately after starting sertraline in a 23-year-old male 
patient and that there was a slight improvement in visual 
symptoms after discontinuation of the drug, but that it did 

Table 4. Comparison of the RNFL thickness (µm) in different sectors among the groups

Sector Group 1a (n=26) Group 1b (n=26) Group 2 (n=52) p

Nasal 64.3±7.2 67.1±7.8 69.5±6.3 0.015
Superior 118.1±11.3 121.7±12.5 126.1±10.1 0.027
Temporal 67.0±8.0 69.8±8.6 72.7±7.2 0.014
Inferior 117.1±10.7 120.4±11.1 124.8±9.5 0.024
Average 91.6±8.8 95.9±9.1 99.7±7.5 0.002

RNFL: Retinal nerve fiber layer, µm: Micrometer.

Table 5. Comparison of the CFT in different points among the groups

Point Group 1a (n=26) Group 1b (n=26) Group 2 (n=52) p

Fovea center 227.2±18.3 235.1±19.4 244.1±16.2 0.001
1000 µm temporal 241.4±20.2 249.2±21.3 259.1±18.1 0.002
1000 µm nasal 239.2±19.6 247.0±20.7 256.8±17.5 0.003

CFT: Central foveal thickness, µm: Micrometer.

Table 6. Comparison of the choroidal thickness in different points among the groups

Point Group 1a (n=26) Group 1b (n=26) Group 2 (n=52) p

Fovea center 251.8±35.4 256.7±37.6 288.9±32.1 <0.001
1000 µm temporal 264.5±38.1 268.3±40.3 302.3±35.5 <0.001
1000 µm nasal 260.2±36.7 264.1±39.0 298.1±34.1 <0.001

µm: Micrometer.
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not return to its previous state. Mason et al.[16] described 
bilateral bull’s eye maculopathy with bilateral visual acuity 
20/200 at the age of 14, using sertraline for 1 year, and 
stated that there was no improvement in retinal pigment 
epithelium or visual acuity in the 3-year follow-up. These 
reports align with our findings, suggesting a potential link 
between SSRI therapy and macular alterations. In a study 
by Chen et al.,[17] they thought that a possible mechanism 
of SSRI-induced maculopathy was due to its effect on 
Phospholipase C. SSRIs can increase 5-HT2AR functionality 
by increasing the current level of synaptic serotonin and 
increasing the activation of 5-HT2AR to the activation 
of Phospholipase C, which then causes an increase in 
all-trans-retinal (atRAL)-derived NADPH oxidase-mediated 
intracellular reactive oxygen species so that it may 
contribute to the pathogenesis of retinal degeneration 
by causing overproduction and oxidative stress and 
pathological cell death in the retina.

The choroid, responsible for a substantial portion of ocular 
blood flow, is integral to the retina’s metabolic functions 
and the optic nerve head and photoreceptors’ nourishment.
[18] Given its pivotal role, systemic medications, including 
SSRIs, could influence the choroid and, by extension, the 
retina and optic nerve’s metabolic activities. The eye’s 
susceptibility to drug toxicity, second only to the liver, 
underscores the importance of understanding medication 
impacts on ocular health.

Elevated serotonin levels have been implicated in ischemic 
optic neuropathy. In a study conducted by Lochhead,[7] 
they reported that elevated serotonin levels may cause 
ischemic optic neuropathy in patients using SSRI between 6 
months and 14 years. From five cases who developed optic 
neuropathy after SSRI use, they detected anterior ischemic 
optic neuropathy in one and posterior ischemic optic 
neuropathy in four, and with the cessation of treatment, the 
visual loss was permanent except for one. Hayreh[19] stated 
that high serotonin levels may be associated with ischemic 
and atherosclerotic diseases. Costagliola et al.[11] described 
a mechanism for vasospasm in the optic nerve, assuming 
that increased plasma serotonin levels are a factor in the 
development of optic nerve perfusion disorders. They 
reported that with long-term SSRI treatment, multiple 
transient vasospasms can progressively induce significant 
ischemic optic neuropathy. While our study did not observe 
optic nerve disorders, the literature suggests a correlation 
between high serotonin levels and ischemic conditions. 
SSRIs’ long-term effects could potentially induce significant 
ischemic optic neuropathy through recurrent transient 
vasospasms.

SSRIs are a mainstay treatment for depression, but their 
influence on hemostasis necessitates consideration. SSRIs 
impede serotonin reuptake in platelets, thereby extending 
clotting time and elevating bleeding risk. This effect is 
attributed to serotonin’s role in platelet aggregation. 
Several hemorrhagic complications have been associated 
with SSRI use, including upper gastrointestinal bleeding 
and intracranial hemorrhage.[20-24]

Furthermore, studies suggest that SSRIs may deplete 
platelet serotonin stores with repeated dosing.[25] This 
phenomenon has led to the proposition of a biphasic 
effect on bleeding tendency. While the initial SSRI exposure 
might transiently increase thrombotic risk, chronic use 
could ultimately lead to heightened bleeding risk due to 
depleted platelet serotonin stores.[26]

The potential impact of SSRI-induced platelet dysfunction 
on ocular blood flow warrants investigation. Hemorrhagic 
complications within the eye, such as uveal effusion, 
angle-closure glaucoma, and retrobulbar hematoma, have 
been linked to SSRI use.[21,27,28] Case reports have also 
described central retinal vein occlusion associated with 
citalopram, fluoxetine-related retinal vein branch occlusion, 
and escitalopram-related venous thromboembolism and 
ischemic stroke.[26,29,30]

These findings suggest a potential link between 
SSRI-mediated platelet dysfunction and compromised 
ocular blood flow. Further research is necessary to 
elucidate the underlying mechanisms and potential clinical 
implications for patients using SSRIs

Acknowledging the limitations of our study, including the 
absence of electrophysiological tests, manual choroidal 
thickness measurements via EDI-OCT, a limited patient 
cohort, and lack of follow-up assessments, we recognize 
the need for further research. Future investigations should 
aim to corroborate our findings, explore the long-term 
ocular impacts of SSRIs, and refine our understanding of 
their pharmacological effects on eye health.

Conclusion
Our study sheds light on the discernible alterations in 
RNFL thickness and CFT associated with short-term SSRI 
usage, with no significant changes observed in long-term 
users. The choroidal thinning observed across both patient 
groups warrants further exploration into SSRIs’ systemic 
and ocular effects. Our research paves the way for future 
studies to delve deeper into the complex interplay between 
SSRIs and ocular physiology, ultimately enhancing patient 
care in the realm of ophthalmology and psychiatry.
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