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This condition affects millions of individuals world-
wide, significantly impairing quality of life by caus-
ing symptoms such as pain, discomfort, foreign 
body sensation, irritation, burning sensation, and 
fluctuating visual acuity. DES prevalence increases 
significantly as people age and is more common in 
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ABSTRACT
Dry Eye Syndrome (DES) is a chronic condition which affects patients of all ages, ethnicities, and sex. 
The range of symptoms can vary from mild to severe. Much research has been dedicated into better under-
standing DES etiology. However, there has been little research into the prevalence of drug-induced or 
drug-associated DES in patients beyond the typically known candidates such as antihistamines and anti-
cholinergics. The aim of this manuscript is to investigate and compare the top 50 systemic and ophthalmic 
drug causes for DES noted in the publicly-available FDA Adverse Event Reporting System (FAERS). 
Investigating the FAERS database, we uncovered several drugs associated with a high incidence of DES 
development that were not widely known previously, such as Monoclonal Antibodies and Chemotherapy 
Agents. Among the top 50 drugs associated with DES, 70.46% of reports were from females with 80.65% 
of reports originating in the US. The median age of individuals reporting was 56. Monoclonal Antibodies 
were significantly more widely reported compared to other identified drug categories, comprising 26.17% 
of total reports.
The findings from this study have the potential to inform and raise awareness among clinicians about 
emerging drug-induced causes of DES. 

Keywords: Dry eye; drug induced dry eye; visual disturbance; blurry vision

INTRODUCTION

Dry Eye Syndrome (DES), also known as ker-
atoconjunctivitis sicca, is a multifactorial disease 
characterized by a loss of homeostasis of the tear 
film, leading to ocular discomfort, visual distur-
bance, and potential damage to the ocular surface.1 
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females.1,2 DES can be classified as either “aqueous 
deficient” or “hyperevaporative.” Aqueous defi-
cient dry eye is characterized by the deterioration 
of the aqueous tear film layer secondary to lacrimal 
gland insufficiency, while hyperevaporative dry eye 
manifests from increased evaporation of tear film. 
Aqueous deficient dry eye comprises around one-
tenth of total DES cases, with hyperevaporative dry 
eye accounting for the rest.1 The pathophysiology 
of DES involves a complex interplay between tear 
film instability, hyperosmolarity, inflammation, and 
neurosensory abnormalities, which can be triggered 
or exacerbated by various intrinsic and extrinsic 
factors.

Clinically, DES presents with a broad spec-
trum of manifestations ranging from mild, transient 
irritation to severe, persistent symptoms that can 
substantially impact daily activities. Common signs 
include conjunctival hyperemia, punctate epithelial 
erosions, and filamentary keratitis.3,4 The manage-
ment of DES typically involves a combination of 
approaches aimed at alleviating symptoms, restor-
ing tear film stability, and addressing underlying 
etiologies. Treatment options include artificial tears, 
topical anti-inflammatory medications, tear conser-
vation strategies, and in severe cases, surgical inter-
ventions such as punctal occlusion and amniotic 
membrane grafting.4 

A critical aspect of managing DES is identi-
fying and mitigating potential contributing factors, 
which can source from environmental triggers such 
as air pollution and high temperatures or from poor 

TABLE 1.  Causes of Dry Eye Syndrome.8,9

Aqueous Defcient Aging
Autoimmune conditions (Sjogren’s syndrome, lupus, scleroderma, rheumatoid arthritis)
Blepharitis
Graft versus host disease
Thyroid disorders
Allergic eye disease
Corneal nerve desensitization (from contact lens wear or prior refractive surgery)

Evaporative Meibomian gland dysfunction 
Infrequent blinking (from Parkinson’s, computer use, driving, reading)
Entropion/ectropion
Pollution and low air humidity

work conditions such as prolonged screen time and 
light exposure.4,5 Underlying disease pathology such 
as meibomian gland dysfunction, thyroid disease, 
Sjogren’s syndrome, or mucous membrane pem-
phigoid to name a few can also be additive to DES 
(Table 1).1,4,6 However, while much of the research 
surrounding dry eye focuses on pathophysiology 
and new treatment modalities, relatively less atten-
tion is being paid to newer systemic drug causes, 
and this aspect is also relatively less recognized by 
many clinicians. Numerous drugs have been impli-
cated in the development or exacerbation of DES, 
often as a result of their pharmacological effects 
on tear production and composition, or their influ-
ence on the ocular surface and adnexal structures. 
Medications commonly associated with dry eye 
include antihistamines, antidepressants, anticholin-
ergics, beta-blockers, and isotretinoin, among oth-
ers (Table 2).1,4 Recent pharmacovigilance studies 
have highlighted an increasing number of emerging 
drugs linked to DES, reflecting the expanding scope 
of pharmacotherapy and the growing awareness of 
drug-induced ocular surface disorders.7 However, 
there has not yet been a study to rank and classify 
the leading causes of drug-induced dry eye reports 
on a global level.

The global prevalence of DES was estimated 
to be 9.12% in 2021.10 The global market for phar-
maceuticals treating DES was valued at over 5.53 
billion USD in 2022 (nearly 15% of the total global 
market for ophthalmic drugs) with estimated 
increases of 7.85% year-over-year from 2023 to 
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2030.11,12 With such a large proportion of the global 
population afflicted and financially affected by DES, 
it becomes crucial to reduce preventable DES devel-
opment and exacerbation from all causes, especially 
previously unknown or little known drug-induced 
adverse reactions. This manuscript aims to provide 
a comprehensive overview of the top 50 emerging 
drugs associated with DES, examining their mecha-
nisms of action, clinical implications, and potential 
management strategies. By elucidating the rela-
tionship between these drugs and DES, we aim to 
enhance clinician awareness, improve patient care, 
and contribute to the broader understanding of DES 
in the context of modern pharmacotherapy.

Modeling many preceding studies, the publicly 
available FDA Adverse Event Reporting System 
(FAERS) was used to access data on specific drugs 
and their relation to DES.13,14 FAERS provides cases 
of drug-associated adverse event reports related to 
a queried search item (either a drug or symptom of 
interest) from the total repository of adverse events 
reported to the FDA by healthcare providers, con-
sumers, and drug manufacturers.15 Healthcare pro-
viders and consumers submit reports on a voluntary 
basis, while manufacturers are required to report 
any adverse event cases they receive. The database 
provides large-scale datasets containing variables 
such as time of reporting, gender, age, drug class, 

country of report, amongst many others. However, 
reports related to a specific drug active ingredient 
do not necessarily imply causation as burden of 
proof is not required for a drug to be included within 
an adverse event report and multiple drugs may be 
implicated within a single report.15 Numerous stud-
ies have employed the FAERS platform to identify 
drug-related adverse events across a range of dis-
eases and health conditions; however, there has yet 
to be a study that investigates which drugs are most 
commonly reported in connection with DES.

Despite significant advancements in under-
standing the pathophysiology and treatment of 
DES, recognition of newer systemic drugs as poten-
tial contributors to this condition remains limited. 
Through this analysis, we aim to fill the existing 
knowledge gap concerning medication-induced dry 
eye, offering valuable insights that can guide both 
clinical practice and future research in this import-
ant area of ophthalmology.

METHODS

To evaluate cases of drug-associated DES 
reported to the FDA, we reviewed the publicly 
available FAERS database using the search term 
“dry eye.”15 A table of all results returned by the 
“dry eye” query, with each row being a separate 

TABLE 2.  Risk Factors for Dry Eye Syndrome.8,9

Modifiable Androgen, vitamin A, omega-3 fatty-acid deficiency
Screen time
Contact lens wear
History of refractive surgery
Hormone replacement therapy
Hematopoietic stem cell transplant
Residing in a dry or polluted environment
Antihistamines, antidepressants, anticholinergics, beta-blockers, diuretics, isotretinoin

Non-Modifiable Age, particularly above 50
Female, especially during pregnancy or menopause
Asian race
Diabetes
Rosacea
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adverse event case report, was downloaded into an 
Excel file using the Listing of Cases analysis tool 
from FAERS. Columns included in the downloaded 
table were “Case ID,” “Suspect Product Names,” 
“Suspect Product Active Ingredients,” “Reason for 
Use,” “Reactions,” “Serious,” “Outcomes,” “Sex,” 
“Event Date,” “Latest FDA Received Date,” “Case 
Priority,” “Patient Age,” “Patient Weight,” “Sender,” 
“Reporter Type,” “Report Source,” “Concomitant 
Product Names,” “Latest Manufacturer Received 
Date,” “Initial FDA Received Date,” “Country where 
Event occurred,” “Reported to Manufacturer?,” 
“Manufacturer Control Number,” “Literature 
Reference,” and “Compounded Flag.” Afterwards, 
an R script was utilized to exclude cases (each delin-
eated by a row in the file) outside the study period 
of 2004 to 2023. If a single case involved multiple 
drugs listed in the table column “Suspect Product 
Active Ingredients,” the R script would read and 
log each active ingredient, with that case counting 
towards the reported total for each constituent drug. 
For example, if a report with Case ID 123 included 
the active ingredients drug 1 and drug 2, the report 
would be added as an additional tally for both drug 
1 and drug 2. 

The top 50 drugs associated with DES from 
2004 to 2023 were determined based upon the total 
counts of unique reports associated with a sin-
gle generic drug name and active ingredient. The 
reports were then categorized by country where 
the event occurred, gender of the affected indi-
vidual, and functional class. Functional classes 
were based on guidelines from the World Health 
Organization’s Anatomical Therapeutic Chemical 
(ATC) classification system, which organizes 
drug active ingredients based on anatomical tar-
get, therapeutic use, and pharmacological struc-
ture.16 The top 50 drugs were organized following 
these ATC principles into the functional classes of: 
Antibiotics, Chemotherapy Agents, Dermatological 
Agents, Disease-modifying Antirheumatic Drugs 
(DMARDs), Endocrine and Metabolic Agents, 
Excipients, Monoclonal Antibodies, Neurological 
Agents, Nonsteroidal Anti-inflammatory Drugs 

(NSAIDs), Ophthalmology Agents, Respiratory 
Agents, and Urological Agents. The drug active 
ingredients Methotrexate, Methotrexate Sodium, 
and Lenalidomide were classified as DMARDs 
due to their primary uses in treating autoimmune 
diseases such as rheumatoid arthritis despite pos-
sessing secondary applications as Chemotherapy 
Agents. Propylene Glycol was classified as an 
Excipient due to its role as a lubricant and solvent 
facilitating the delivery of therapeutic agents. Year-
over-year trends in the proportional representation 
of each functional drug class were assessed using 
time series plots and linear regression. Additionally, 
the top 10 drugs associated with DES were deter-
mined for the six countries reporting the most DES 
cases in FAERS.

RESULTS

In the study period from 2004 to 2023, there 
were a total of 25,430,281 adverse event reports 
listed in FAERS, with 34,114 (0.13%) of those being 
related to DES. The median age of patients in reports 
for all adverse events related to DES was 57 while 
70.05% of reported events involved female patients.

The top 50 drugs associated with DES globally 
are seen in Table 3 and Figure 1. These top 50 drugs 
make up 57.12% of total reports related to DES during 
the study period. Interestingly, US reports of the top 
50 drugs totaled 15,637, comprising 80.24% of total 
adverse events reports for the top 50 drugs during 
the study timeframe. The most prevalent drug to be 
included in DES reports was Dupilumab, possess-
ing 5,956 reports (17.46% of total reports across all 
drugs) with 98.39% of its reports originating from 
the US. Within the top 50, drugs with over 70% of 
their DES adverse events reported from the US were 
Dupilumab, Cyclosporine, Lifitegrast, Polyethylene 
Glycol 400\Propylene Glycol, Tofacitinib Citrate, 
Lenalidomide, Bimatoprost, Brimonidine Tartrate, 
Latanoprost, Onabotulinumtoxina, Belantamab 
Mafodotin, Palbociclib, Sodium Oxybate, 
Tiotropium Bromide Monohydrate, Ibrutinib, 
Alendronate Sodium, Erlotinib Hydrochloride, 
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FIG. 1.  Top 50 drugs associated with DES reports in FAERS from 2004–2023 listed by functional classes, 
with relative size of circles correlating with percentage of total reported cases.

and Propylene Glycol. The top 50 drugs with 
fewer than 10% of their total reports from the US 
included Tocilizumab, Rituximab, Leflunomide, 
Sulfasalazine, Hydroxychloroquine. 

When grouped into functional classes, 
Monoclonal Antibodies are the most listed in 
FAERS in association with DES comprising 26.17% 

of total DES reports in the study period. This was 
followed by Ophthalmology Agents (10.06%), 
DMARDs (10.03%), Neurological Agents (4.91%), 
Chemotherapy Agents (3.49%), Dermatological 
Agents (2.25%), Endocrine and Metabolic Agents 
(1.57%), NSAIDs (1.13%), Antibiotics (1.08%), 
Respiratory Agents (0.67%), Urological Agents 
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FIG. 2.  The percentage of DES cases reported to FAERS in association with each drug functional class 
for study years 2004–2023.

(0.64%), and Excipients (0.45%) in descending 
order of frequency (Table 4). The US was the pri-
mary source of drug-induced DES reports for all 
drug categories except Antibiotics and NSAIDs 
which had Canada as the most represented country 
and primary source respectively. Excipients had the 
highest percentage of reports coming from the US 
(100.00%), while NSAIDs had the lowest percent-
age of US reports (18.96%). 

Linear regression was performed to determine 
significance of change in the proportional repre-
sentation of drug categories among DES adverse 
event reports over the study period. Monoclonal 
Antibodies showed a statistically significant (P < 
0.001) increase in proportional reporting with an 
average annual increase of 2.24% (95% CI: 1.47, 
3.01) from 2004 to 2023. Ophthalmology Agents 
and Antibiotics also showed statistically significant 
average annual increases in proportional represen-
tation of 0.53% (95% CI: 0.10, 0.95; P = 0.02) and 
0.03% (95% CI: 0.002, 0.05; P = 0.03) respectively. 
Dermatological Agents, Respiratory Agents, and 
Urological Agents showed statistically significant 
average annual decreases of –0.27% (95% CI: –0.39, 
–0.14; P < 0.001), –0.26% (95% CI: –0.32, –0.19;  

P < 0.001), and –0.10% (95% CI: –0.18, –0.02; P = 
0.02) respectively. However, Chemotherapy Agents, 
DMARDs, Endocrine and Metabolic Agents, 
Excipients, Neurological Agents, and NSAIDs did 
not display a statistically significant average percent 
change per year. A more detailed breakdown of year 
over year changes in the proportional representation 
of each drug category within DES case reports can 
be found in Figure 2.

While the majority of DES cases are being 
reported from the US, it remains critical to elucidate 
other major international contributors to the DES 
reports. Aside from the US, the next five countries 
with the most reported DES adverse events were, 
in descending order: Canada, United Kingdom, 
Germany, France, and Brazil. For those countries, 
the top 10 drugs associated with DES were reported 
in Table 5. 

DMARDs comprised 6 of the top 10 drugs asso-
ciated with DES in Canada and 4 of the top 10 drugs 
in the US. DMARDs were also present in the top 10 
drugs for Germany, France, and Brazil. Monoclonal 
Antibodies comprised 4 of the top 10 drugs reported 
by Brazil in association with DES. Ophthalmology 
Agents comprised 3 of the top 10 drugs reported 
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by the US in association with DES, and were 
also present in the top 10 for Brazil. Additionally, 
Neurological Agents comprised 4 of the top 10 
drugs reported by France in association with DES, 
and were also present in the UK and Germany. The 
remaining countries displayed a more varied list of 
categories among the top 10 drugs associated with 
DES. Interestingly, Corticosteroids were only in the 
top 10 for Germany and France, with NSAIDs only 
in the top 10 for Canada and Germany.

DISCUSSION

In our review of publicly available FAERS 
data, we found a multitude of important themes 
regarding the prevalence and characteristics of DES 
reports associated with multiple drug classes which 
have been summarized below.

Prevalence and Drug Classes
The data indicates that Monoclonal Antibodies 

are the functional class with the highest pro-
portion of DES reports, with 26.17% of the total 
DES reports. This is followed by Ophthalmology 
Agents at 10.06% and DMARDs at 10.03%. These 
findings suggest that Monoclonal Antibodies, 
Ophthalmology Agents, and DMARDs are sig-
nificant contributors to drug-induced DES, which 
may be due to their widespread use and poten-
tial impacts on tear production and ocular surface 
integrity. Previous studies have identified dry eye 
as a side effect of Monoclonal Antibodies such 
as Dupilumab, Ophthalmology Agents such as 
Latanoprost, and DMARDs such as Methotrexate.7,17 
Dupilumab and Monoclonal Antibodies have been 
hypothesized to cause DES via reducing aqueous 
tear and mucin production while also creating local 
immunodeficiency resulting in increased ocular 
bacterial and viral infection.18 As DMARDs are 
also known for their related effects in reducing 
inflammation, Methotrexate-associated ocular irri-
tation may have a similar pathophysiology. In mice 
models, preservative-free Latanoprost eye drops 
were found to reduce tear production, disrupt the 

TABLE 5.  Top 6 countries associated with DES 
reports in FAERS from 2004–2023 – Top 10 Drugs.
Drug 
Rank

Drug Name Dry Eye 
Reports

(% of 
Total 

County 
Reports)

1. United States
Total Country Dry Eye  
Reports

 25,591 

1 Dupilumab  5,860 22.90%
2 Cyclosporine  1,167 4.56%
3 Etanercept  941 3.68%
4 Lifitegrast  924 3.61%
5 Adalimumab  891 3.48%
6 Polyethylene Glycol 

400\Propylene 
Glycol

 789 3.08%

7 Lenalidomide  556 2.17%
8 Bimatoprost  555 2.17%
9 Isotretinoin  537 2.10%
10 Tofacitinib Citrate  500 1.95%
2. Canada
Total Country Dry Eye 
Reports

 1,536 

1 Methotrexate  411 26.76%
2 Tocilizumab  328 21.35%
3 Etanercept  288 18.75%
4 Abatacept  277 18.03%
5 Leflunomide  275 17.90%
6 Rituximab  249 16.21%
7 Adalimumab  243 15.82%
8 Sulfasalazine  221 14.39%
9 Hydroxychloroquine 

Sulfate
 209 13.61%

10 Meloxicam  160 10.42%
3. United Kingdom
Total Country Dry Eye 
Reports

 1,140

1 Ciprofloxacin  76 6.67%
2 Sertraline 

Hydrochloride
 62 5.44%

3 Isotretinoin  56 4.91%
(Continues)
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corneal epithelial barrier, and promote cell apop-
tosis as well as inflammation.19 Given commonal-
ities in chemical structure, such findings could be 
extrapolated to explain the mechanism of DES from 
prostaglandin analogs in general. However, many 
exact mechanisms of these associations between 
drug classes and DES have not yet been elucidated, 
a gap that can be addressed through future research.  
The remaining functional classes each comprised 
less than 5% of total DES reports.

Temporal Trends
The data highlights that the year with the 

highest number of DES reports was 2023, with a 
maximum of 4,868 reports. Notably, Monoclonal 
Antibodies and Antibiotics both peaked in their 
maximum reports in 2023, while each of the other 
categories peaked in maximum reports 2020 or 
earlier. Monoclonal Antibodies comprised 51.41% 
of drug-associated DES reports in 2023, making 
them the key driver in the rising quantity of DES 
cases, reflecting the burgeoning increase in recogni-
tion and usage of these drugs in recent years.20 The 
stark increase in Monoclonal Antibody reporting 

TABLE 5.  Continued.
Drug 
Rank

Drug Name Dry Eye 
Reports

(% of 
Total 

County 
Reports)

4 Simvastatin  42 3.68%
5 Mirtazapine  38 3.33%
6 Letrozole 33 2.89%
7 Trastuzumab  28 2.46%
8 Finasteride  25 2.19%
9 Levofloxacin 22 1.93%
10 Docetaxel\Docetaxel 

Anhydrous
 22 1.93%

4. Germany
Total Country Dry Eye  
Reports

 503

1 Ribociclib  43 8.55%
2 Letrozole  42 8.35%
3 Ciprofloxacin  37 7.36%
4 Ranibizumab  36 7.16%
5 Adalimumab  32 6.36%
6 Prednisolone  25 4.97%
7 Mirtazapine  20 3.98%
8 Ibuprofen  19 3.78%
9 Cyclosporine  18 3.58%
10 Finasteride  17 3.38%
5. France
Total Country Dry Eye  
Reports

 498

1 Levothyroxine 
Sodium

 89 17.87%

2 Levonorgestrel  27 5.42%
3 Dexamethasone  18 3.61%
4 Levothyroxine\

Levothyroxine 
Sodium

 16 3.21%

5 Aripiprazole  16 3.21%
6 Lamotrigine  16 3.21%
7 Lenalidomide  14 2.81%
8 Pregabalin  13 2.61%
9 Gabapentin  13 2.61%
10 Ixazomib  12 2.41%

(Continues)

TABLE 5.  Continued.
Drug 
Rank

Drug Name Dry Eye 
Reports

(% of 
Total 

County 
Reports)

6. Brazil
Total Country Dry Eye  
Reports

 330

1 Adalimumab  43 13.03%
2 Latanoprost  31 9.39%
3 Isotretinoin  15 4.55%
4 Rituximab  14 4.24%
5 Travoprost  12 3.64%
6 Secukinumab  12 3.64%
7 Etanercept  12 3.64%
8 Ribociclib  12 3.64%
9 Zoledronic Acid  10 3.03%
10 Tocilizumab  9 2.73%
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might have been further propelled due to the class 
of medications being used to treat COVID-19.21 
Furthermore, increasing DES reports could also 
result from rising public awareness and use of 
FAERS as a reporting platform. The median year 
of reporting for most drug classes seems to center 
around the late 2010s to early 2020s, indicating a 
recent surge in awareness and reporting of drug-in-
duced DES for newer drugs being introduced near 
the end of that timeframe. The COVID-19 pandemic 
did not have a marked effect on overall DES adverse 
event reporting.

Demographic Insights
Women appear to be disproportionately 

affected by drug-induced DES, with 70.05% of the 
overall reports involving female patients, which is 
consistent with previous literature that highlights 
elevated DES prevalence among females.1,22,23 This 
disproportionate impact could possibly be attributed 
to hormonal differences in females such as lower 
androgen levels and menstruation cycles affecting 
ocular structure and tear film stability.23 Females 
are also affected by DES-associated autoimmune 
diseases, such as Rosacea and Sjogren’s syndrome, 
at higher rates than males.23 The gender disparity 
could also result from higher reporting rates among 
female patients. The drug categories with the high-
est proportion of reports from females were NSAIDs 
(85.71%) and Neurological Agents (84.31%), while 
the lowest proportions were observed in Antibiotics 
(58.27%) and Dermatological Agents (55.21%). 
The individual drug with the highest proportion of 
female reports was Palbociclib (93.24%), while the 
lowest was Belantamab Mafodotin (23.10%). 

Age Distribution
The median age of patients reporting DES var-

ies across drug classes, with the overall median age 
being 57 years. Notably, Chemotherapy Agents, 
Ophthalmology Agents, NSAIDs, Urological 
Agents, and Respiratory Agents have a higher 
median age of 60-70 years. These findings sup-
port the current understanding of older age being 

identified as a major risk factor for DES.1,24,25 This 
suggests that older populations may be more suscep-
tible to DES when using these medications, poten-
tially due to age-related changes in tear production 
and ocular surface health or hormonal effects from 
menopause in older females. Underlying age-related 
disease pathology may contribute to DES manifes-
tation through decreased tear production second-
ary to lacrimal gland dysfunction, increased tear 
evaporation secondary to abnormalities of the eye-
lids (causing prolonged corneal exposure), as well 
as increased inflammation and oxidative stress.25 
Systemic and topical eye medications are also major 
risk factors predisposing older populations to defi-
ciencies in tear production and tear film composi-
tion.25 According to the CDC, more than 76% of 
Americans aged 60 years or older use two or more 
prescription drugs, with 37% using 5 or more.26 
Medications commonly used amongst older patients 
such as antidepressants, diuretics, dopaminergic 
drugs, oral steroids, decongestants, antihistamines, 
and topical eye medications contain preservatives 
that increase risk for DES.25,27 

Annual Change Rates
The annual rates of change for DES reports 

show variability among drug classes. Monoclonal 
Antibodies had a significant rising trend in their 
proportion of DES-associated cases, increas-
ing by an average of 2.24% annually within the 
2004–2023 study period. This increase could be 
attributed to the growing prevalence of Monoclonal 
Antibodies (along with the approval of new agents) 
in treatment regimens for a variety of conditions 
such as cancer, autoimmune disease, and osteopo-
rosis.28,29 Ophthalmology Agents also had a signif-
icant increase in their proportional representation 
at an average of 0.53% annually. This increase 
could be attributed to the fact that the irritation side 
effects of artificial tears and ocular anti-inflamma-
tory agents are known to manifest through long-
term use.30 Thus, as the patient population using 
Ophthalmology Agents for chronic DES increases 
over time, more cases will be reported. In contrast, 
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Dermatological Agents, Respiratory Agents, and 
Urological Agents were the only groups that dis-
played a statistically significant decrease in their 
proportion of DES reports with an average change 
of –0.27%, –0.26%, and –0.10% respectively. While 
significant, each of those functional classes have a 
relatively small magnitude of decrease and quan-
tity of reports (with Dermatological Agents only 
comprising 2.25%, Respiratory Agents comprising 
0.67%, and Urological Agents comprising 0.64% 
of total DES reports). These findings suggest that 
much of their decline can be attributed to the sub-
stantial increase in Monoclonal Antibody-related 
cases, with improved management practices or a 
shift in drug usage patterns acting as secondary 
factors.

CLINICAL IMPLICATIONS

These findings highlight the necessity for cli-
nicians to be vigilant about the potential for DES 
in patients prescribed Monoclonal Antibodies, 
Ophthalmology Agents, DMARDs, and other 
high-risk medications. The data emphasizes the 
need for regular ocular assessments and proactive 
management strategies in these patient popula-
tions. Furthermore, the gender and age disparities 
observed suggest that tailored approaches may be 
required to effectively address DES in different 
demographic groups.

LIMITATIONS

Although the FAERS data set provides valuable 
and extensive detailed reports on drug-induced side 
effects, there are some limitations. As noted before, 
the database provides no direct evidence of a causal 
relationship between a certain drug and its reported 
adverse event as patients may include any medi-
cation they are taking at the time within a report 
and are usually involved in medication plans that 
incorporate a combination of different drugs when 
DES is noticed. Additionally, patients may assume 
certain drugs to be the cause of worsening DES 

despite their symptoms being in line with expected 
disease progression or the influence of comorbidi-
ties. In addition, a small minority of reports within 
the FAERS database omitted certain demographic 
information such as age, gender, or country of ori-
gin.15 FAERS also lacks key variables such as race/
ethnicity data in addition to having a higher risk of 
reporting biases from the consumer-based reports 
that are included in the database. Because catego-
rization was only performed for the top 50 drugs 
associated with dry eye, values for percent repre-
sentation of each drug class out of total DES reports 
are slightly diminished due to the exclusion of drugs 
falling outside the top 50.

CONCLUSION

This comprehensive analysis of FAERS data 
provides valuable insights into the etiology of 
drug-induced DES. The significant association of 
Monoclonal Antibodies, Ophthalmology Agents, 
and DMARDs with patient reports of DES under-
scores the need for heightened awareness and mon-
itoring when prescribing DES patients such drugs. 
By identifying and understanding these associa-
tions, healthcare providers can improve patient out-
comes through early identification and appropriate 
management of drug-induced DES. Future research 
should continue to explore the biological, physi-
ological, environmental, and social mechanisms 
underlying these associations and develop targeted 
interventions to mitigate the impact of these medi-
cations on ocular health.
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