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Abstract

Objective: Dry Eye Syndrome (DES) poses a growing public health concern, significantly impacting quality of life.
Among its various causes, Meibomian Gland Dysfunction (MGD) plays a pivotal role. This study focuses on
investigating drug-induced MGD to enhance drug safety assessment.

Methods: We analyzed FDA Adverse Event Reporting System (FAERS) data from January 2004 to September
2023. Using statistical methods like the Ratio of Odds Ratios (ROR) and Proportional Reporting Ratio (PRR), we
identified signals indicative of drug-induced MGD. We also categorized drugs associated with MGD.

Results: We examined 289 subjects reporting MGD adverse reactions, with an average age of 51.69 years and
65.44% being female. Adverse reaction reports have steadily increased, peaking in 2023, primarily in the United
States and Europe. We identified 9 drugs linked to MGD adverse reactions, spanning ophthalmology, oncology,
immunomodulation, dermatology, and the urogenital system.

Conclusion: Our study provides real-world data for swiftly identifying potential MGD-inducing drugs. It offers a
robust strategy for exploring drug-MGD associations and informs pharmacovigilance strategies, aiding clinicians
in optimizing drug treatments.

Introduction

Dry Eye syndrome (DES) is an ocular condition involving abnormalities in tear quantity, quality, or ocular surface
stability, often accompanied by symptoms like dryness, stinging, and blurred vision. [1] DES is a complex
disease, with potential causes including abnormal tear gland secretion, excessive evaporation, and inflammation
of the ocular surface, all contributing to ocular discomfort and vision problems. [2]

DES primarily falls into two categories: evaporative DES and aqueous deficiency DES.[2] Epidemiological
evidence suggests that DES is predominantly evaporative[3] and is commonly associated with Meibomian Gland
Dysfunction (MGD).[4] The meibomian glands, located within the upper and lower eyelids, secrete lipids onto the
ocular surface, forming the outermost layer of the tear film. These lipids spread easily, helping to stabilize the
tear film and prevent evaporation. MGD is characterized as a persistent, widespread disorder, predominantly
marked by obstruction at the terminal ducts and alterations in the quality or quantity of glandular secretions.
Such pathological changes may result in tear film instability, precipitating symptoms of ocular discomfort,
pronounced inflammatory responses, and various diseases affecting the ocular surface. [5]

With medical advancements, new drugs are continually emerging. These drugs hold immense potential in
treating various diseases. However, some may have unexpected effects on ocular health, including triggering or
exacerbating MGD. Currently, there is a consensus among experts that the use of topical or systemic
medications, including Non-Steroidal Anti-Inflammatory Drugs (NSAIDs)[6], diuretics[7],
antidepressants/antipsychotics[8], hormones|[9], and multivitamins[10], may increase the risk of drug-induced
DES. However, there is no clear consensus or research on which drugs cause MGD. Therefore, identifying which
drugs or drug types lead to MGD is crucial for the prevention of drug-induced MGD and DES.

According to previously published research, existing data primarily come from clinical trials and observational
studies conducted before drug market approval. In the real world, there is currently a lack of studies on MGD
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using large-scale real-world data, along with corresponding data outcomes. Due to the limitations of the studies
above, research on adverse event reports from large-sample databases in real populations holds significant
clinical relevance for guiding clinical practice. The Adverse Event Reporting System (FAERS), a publicly available
database, is maintained by the United States Food and Drug Administration (FDA).[11]. Its purpose is to support
the FDA's post-marketing safety surveillance of drugs and therapeutic biological products. Through data
provided by the FDA's Safety Information and Adverse Event Reporting program, a range of drugs has been
identified that may increase the risk of MGD.

The objective of this study is to analyze data on drug-related MGD in the FAERS and conduct database mining to
assess the risk signals of these drugs in inducing MGD. Our goal is to identify potential risk levels that may
increase drug-induced MGD, thereby providing further evidence for clinical drug selection to reduce adverse
events associated with drug-induced MGD. Ultimately, we hope that this study will enhance drug safety, offer
more treatment options for clinicians, and contribute to public health protection.

Materials and methods

Data sources

This retrospective pharmacovigilance study utilized data from the FAERS database
(https://fis.fda.gov/extensions/FPD-QDE-FAERS/FPD-QDE-FAERS.html), covering the period from the first quarter
of 2004 to the third quarter of 2023. FAERS is a platform for publishing drug adverse event information, using the
Medical Dictionary for Regulatory Activities (MedDRA) Preferred Terms (PTs) to code adverse reactions. This
global spontaneous reporting system collects adverse event reports and safety information about approved
drugs and therapeutic biological products, voluntarily submitted by healthcare professionals, pharmaceutical
companies, consumers, and others[12]. The database has been publicly accessible since 2004 and is updated
quarterly, with data stored in ASCII or XML format. Each quarterly ASCII data set includes a database description
and seven subfiles: Demographic Record (DEMO), Adverse Event Record (REAC), Drug Record (DRUG), Outcome
Record (OUTC), Report Source Record (RPSR), Therapy Record (THER), and Indication Record (INDI)[13]. From
January 2004 to September 2023, there were 20,214,432 original data entries; after excluding duplicate reports,
there were 16,964,230 entries. Among these, there were 291 reports of adverse events related to MGD, with 289
subjects experiencing MGD adverse events; and 152 drugs associated with MGD adverse events. After removing
duplicates from commercial brand names, 148 unique drugs were retained. The data-cleaning process is
illustrated in Figure 1.Considering that the FAERS database is publicly accessible, and patient records are
anonymous and de-identified, it does not involve informed consent or ethical approval.

[Figure 1]
Identification of ADRs

The deduplicated data were imported into MySQL software (v8.0; Oracle, Sweden). The main ID served as the key
linking field (primary key) between different data files.[14] Cases were identified using the generic names and
trade names in the drug therapy file, with the role code selected as PS (Primary Suspected cases). Adverse events
in FAERS are coded using standardized PT from the MedDRA. This study employed standardized MedDRA®
queries to identify PTs associated with MGD[15].

Page 3/17



Statistical Analysis

In our study, we employed disproportionality analysis methods, including Reporting Odds Ratio (ROR)[16],
Proportional Reporting Ratio (PRR)[17], Bayesian Confidence Propagation Neural Network (BCPNN)[18], and
Multi-ltem Gamma Poisson Shrinker (MGPS)[19], to identify potential adverse event signals. This approach
aimed to validate our findings and reduce the incidence of false-positive safety signals. Detailed formulas and
criteria for these four algorithms can be found in Tables 1 and 2. The criteria for signal generation in the ROR
method include a > 3 and the lower limit of the 95% Confidence Interval (Cl) > 1. For PRR signals, the criteria are a
= 3 and 95% Cl > 1. For BCPNN signals, the criterion is IC > 0. For MGPS signals, the criteria are EBGMO0S > 2 and
a > 0. In our study, the selected positive signals needed to meet the criteria for both ROR and PRR methods,
indicating a potential association between the drug and the event. Data processing and statistical analysis were
executed utilizing R software (version 4.3.2) and Microsoft Excel 2021.

[Table 1]

[Table 2]

Results

Subject descriptive analysis

In this study, 289 subjects reported adverse reactions to MGD. The age distribution of the subjects was primarily
51.69+18.34 years, with females accounting for 65.44% (125 cases). Among females, the age range for reported
MGD adverse reactions was mainly concentrated between 40-66 years (Figure 2A). Since the inception of data
collection in the FAERS database, the proportion of drug-induced MGD events reported has been increasing
annually, peaking in 2023 (Figure 2B). The countries with the highest number of reported drug-induced MGD
adverse reactions include the United States, Canada, Spain, the United Kingdom, France, Italy, Brazil, Germany,
and Hungary (Figures 2C and D). Regarding the outcomes of adverse reactions, 'Other Serious (Important
Medical Events)' accounted for 66.10%, followed by 'Disability' at 16.52% (Figure 2E). Detailed demographic
information is presented in Table 3.

[Table 3]
Disproportionality analysis

In the disproportionality analysis of 148 drugs reported for MGD, nine drugs with positive signals were identified.
Among these drugs with positive signals, one (11.11%) is an ophthalmic drug, four (44.45%) are antineoplastic
agents, two (22.22%) are immunomodulators, one (11.11%) is a dermatological drug, and one (11.11%) is a drug
for urogenital system disorders. The specific actions of these drugs can be found in Table 4.

Ophthalmic medications

Within the category of ophthalmic drugs, the drug identified with a positive signal is ranibizumab, commercially
known as Lucentis. [ROR (95% Cl), 24.85 (7.85-78.67), PRR 24.85].

Dermatological medications
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In the category of dermatological drugs, the drug identified with a positive signal is isotretinoin, with [ROR (95%
Cl), 41.08 (16.64 - 101.42), PRR 41.07].

Antineoplastic Drugs

In the category of antineoplastic drugs, drugs with positive signals include paclitaxel [ROR (95% Cl), 87.16 (38.58
-196.95), PRR 87.06]; bortezomib [ROR (95% Cl), 38.34 (16.72 - 87.95), PRR 38.33]; docetaxel [ROR (95% ClI),
15.51 (4.90 - 49.10), PRR 15.51]; and trastuzumab [ROR (95% Cl), 13.03 (4.12 - 41.24), PRR 13.03].

Immunomodulating Drugs

In the category of immunomodulating drugs, the drugs identified with positive signals are Gilenya [ROR (95% Cl),
8.43 (3.09 - 23.02), PRR 8.43] and dupilumab [ROR (95% Cl), 2.77 (1.12 - 6.83), PRR 2.77].

Urogenital System Drugs

In the category of drugs for the urogenital system, the drug with a positive signal is allopurinol [ROR (95% Cl),
26.26 (13.85-49.72), PRR 26.26]. Detailed information can be found in Figure 3 and Table 4.

[Figure 3]

[Table 4]

Discussion

This study, based on the FAERS database established in January 2004, conducted a comprehensive and
systematic analysis of drug-induced MGD adverse reactions. To our knowledge, this is the first study to explore
drug-induced MGD based on the FAERS database, providing validation through real-world data. There is a lack of
sufficient foundational research exploring the mechanisms of drug-induced MGD. Our findings offer data support
and a theoretical basis for reducing drug-induced MGD and guiding rational clinical medication use.

MGD is a common eyelid margin disease involving dysfunction of the meibomian glands (tiny oil glands located
inside the eyelids). These glands primarily secrete lipids that form the outer layer of the tear film, helping to
reduce tear evaporation and maintain eye lubrication and health. Dysfunction of these glands can lead to
reduced or poor-quality lipid secretion, affecting tear film stability and resulting in dry eye symptoms and other
ocular discomforts[20]. A cross-sectional study indicated that compared to younger individuals, older adults have
a higher frequency of eyelid margin abnormalities (such as vascular patency, and keratinization)[21]. Other
studies supporting this observation have shown that age-related changes in metabolic quality affect both polar
and neutral lipid spectra[22, 23]. These findings seem to align with documented increases in the incidence and
prevalence of dry eye disease with age [24]. In our study, the age distribution of subjects was primarily 51.69 *
18.34 years, with women comprising 65.44% (125 cases). Research has observed that postmenopausal women
have a higher prevalence of MGD compared to premenopausal women [25]. Our findings align with prior
epidemiological research on MGD. Additionally, the weight distribution of subjects was mainly 73.67 + 19.04Kg.
Increasing observational clinical studies suggest that dyslipidemia (elevated cholesterol, triglycerides, or
lipoprotein levels) can trigger the development of MGD [26]. A strong correlation exists between obesity and
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dyslipidemia, suggesting obesity might also be a contributing factor to MGD, though conclusive evidence is still
lacking.

In our current study, a variety of drugs were identified as causing drug-induced MGD. Based on the statistical
indicators of the ROR method, including a >3 and the lower limit of the 95% Cl lower > 1, and PRR signals with a
= 3 and 95% Cl lower > 1, nine drugs with positive signals were screened. Among ophthalmic drugs, ranibizumab
is a significant cause of drug-induced MGD. Ranibizumab, a humanized recombinant monoclonal antibody
fragment, targets vascular endothelial growth factor A (VEGF-A) and effectively inhibits choroidal
neovascularization[27]. Ranibizumab was first approved by the FDA in 2006 for the treatment of neovascular
age-related macular degeneration (NVAMD)[28]. The mode of action of Ranibizumab involves blocking the
interaction between VEGF-A and its endothelial cell receptors, thereby hindering endothelial cell proliferation,
vascular permeability, and neovascularization[29]. Notable adverse effects of ranibizumab encompass
conjunctival hemorrhage, ocular discomfort, and vitreous floaters, along with both acute and chronic increases in
intraocular pressure[30—-32]. While the likelihood of systemic adverse reactions with ranibizumab is generally
minimal, this risk escalates in older patients[33, 34]. A study based on the FAERS database indicated a strong
positive signal for dry eye disease as an adverse reaction induced by ranibizumab[35], but no study has yet
shown a correlation between ranibizumab and MGD, nor is its mechanism of action and development clear.
Therefore, in clinical ophthalmic practice, physicians need to assess not only the therapeutic purpose of the drug
but also consider its potential risk of inducing drug-induced MGD in patients, further optimizing the use of
clinical ophthalmic drugs.

In the dermatological drug category, isotretinoin, primarily used for treating facial acne, has a positive signal.
Typical ocular adverse reactions during long-term use of isotretinoin include changes in eyelids and corneal
surface, tear gland abnormalities, refractive changes, retinal function abnormalities, and optic nerve head
edemal[36]. Our analysis indicates that the mechanism of drug-induced MGD by isotretinoin may involve
abnormal meibomian gland secretion, gland atrophy, decreased tear break-up time (TBUT), increased tear film
osmolarity, and symptoms of evaporative dry eye[37—-39]. Therefore, when diagnosing and treating MGD
patients, it is necessary to consider their history of recent dermatological drug use. Similarly, dermatologists
should assess patients' ocular conditions and provide safe, personalized treatment plans.

Among antineoplastic drugs, four drugs have positive signals for causing MGD: paclitaxel, bortezomib,
docetaxel, and trastuzumab. Paclitaxel, with the highest ROR value (87.16) among the nine drugs, poses a
significantly high risk of inducing MGD. Paclitaxel is a microtubule stabilizer, a class of chemotherapeutic agents
used to treat various malignancies, such as breast and lung cancer[40]. One rare side effect of this drug includes
cystoid macular edema (CME), which often resolves or diminishes upon discontinuation of the drug[41]. A cross-
sectional analysis indicates that cancer patients undergoing paclitaxel therapy, a type of neurotoxic
chemotherapy, exhibit an increased likelihood of experiencing ocular surface discomfort linked to DES,
particularly when peripheral neuropathy is present[41]. Regrettably, dedicated research into the mechanisms
underlying paclitaxel-induced dry eye and MGD remains absent. Nonetheless, studies have demonstrated that
paclitaxel therapy significantly diminishes epidermal nerve fibers that express the neuropeptide substance P,
which correlates with neuropathic symptoms in rats[42]. Considering a substantial portion of the sensory nerve
fibers that serve the ocular surface, especially the cornea, also express substance P[43], this could signify a
potential connection between the neurotoxic effects of paclitaxel and ocular surface discomfort in affected
patients, forming a focal point for future research endeavors. The proteasome inhibitor bortezomib is a novel
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anticancer drug showing promise in treating refractory multiple myeloma; docetaxel is a standard chemotherapy
agent for breast cancer; trastuzumab is a monoclonal antibody targeting the HER2 receptor, widely used in
treating HER2-positive breast cancer. The mechanisms of these various cancer treatment drugs in inducing dry
eye are mainly related to their target sites, which also play important roles in normal cells. The treatment process
may adversely affect normal tissues, including changes in tear secretion and the structure and function of
corneal epithelial cells, leading to drug-induced dry eye. However, the mechanisms underlying the development of
MGD remain unclear. Clinical physicians should be aware of the potential long-term toxicity of chemotherapy on
the ocular surface and the potential pathophysiological mechanisms, assessing ocular surface conditions in
cancer patients and making targeted medication choices.

In the immunomodulating drug category, gilenya significantly induces drug-induced MGD. Gilenya stands as the
inaugural oral treatment for relapsing-remitting multiple sclerosis. Fingolimod-associated macular Edema
(FAME) is a notable adverse effect linked to Gilenya. The role of Sphingosine-1-phosphate (S1P) receptors in the
regulation of vascular permeability and the fortification of endothelial barrier integrity is well-established. Gilenya
can disrupt this barrier functionality as a structural analog of S1P, resulting in heightened vascular
permeability[44]. This disruption may underlie the pathophysiological processes associated with FAME. To date,
no researchers have studied the potential association between gilenya and drug-induced MGD. Detailed
information on the potential mechanism of drug-induced MGD induced by Gilenya is still unclear, and further
research in this area is warranted. Dupilumab, the first monoclonal antibody approved for treating moderate to
severe atopic dermatitis (AD) and severe asthma in adults and children over six years of age with AD[45], has
been reported in clinical trials and confirmed in real data to commonly cause ocular surface abnormalities,
observed only in AD patients. Clinical manifestations are predominantly eyelid conjunctivitis; however, cicatricial
ectropion, keratitis, eye pruritus, and dry eye syndrome have also been observed[45]. We have yet to find studies
on the association between Dupilumab and MGD. We speculate that the mechanism of drug-induced MGD by
Dupilumab could involve its ability to block the interleukin-4 receptor subunit, thereby inhibiting interleukin-4 (IL-
4) and interleukin-13 (IL-13) signaling. IL-4 and IL-13, secreted by CD4 + Th2 lymphocytes, drive various
inflammatory processes, including the immunoglobulin class switch from IgM to IgE antibodies, leading to mast
cell activation, which may cause damage to the meibomian glands[46]. Overall, there is currently a lack of
research on immunomodulatory drugs causing MGD adverse reactions, and additional empirical evidence is
needed to enhance our understanding. Thus, in this process, we can recognize that immune balance plays a
significant role in the pathologic mechanism of MGD.

In the category of urogenital system drugs, allopurinol has been identified as a significant cause of drug-induced
MGD. Allopurinol is an effective xanthine oxidase inhibitor primarily used to treat hyperuricemia and gout[47].
Studies have found that severe cutaneous adverse reactions induced by allopurinol are closely related to the
HLA-B58:01 allele, with 94.57% of affected patients carrying this allele[48, 49]. HLA-B58:01 is a biomarker for
allopurinol-induced scarring. There is currently no specific research on allopurinol's ocular adverse reactions. We
speculate that allopurinol may cause an immune response in the eyes, leading to impaired meibomian gland
function and consequently MGD. Therefore, urologists should assess patients' ocular conditions and exercise
caution when treating hyperuricemia and gout.

In practical applications, pharmacovigilance serves as an effective tool for the identification and corroboration of
potential ocular toxicities associated with medications. We have noted a change in the primary causative drugs
of MGD in recent years, with antineoplastic drugs becoming a significant category causing MGD. Capturing these
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changes will help find drugs with an original fundamental focus, and our study provides opportunities and
strategies for capturing these changes.

However, this study is subject to certain unavoidable limitations. Initially, the voluntary basis of FAERS reporting
and the non-peer-reviewed nature of some submissions may induce biases in our findings. Additionally, the
absence of data on the total patient population using these medications precludes accurate determination of the
true prevalence of drug-induced MGD. Furthermore, the detection of signals merely suggests a statistical
correlation, necessitating further scrutiny to confirm a definitive causal link. Also, the potential influence of
concurrent medications and/or existing health conditions on the development of MGD cannot be disregarded,
which might impact the outcomes of our signal detection. Finally, comprehensive external validation is
imperative for research concerning specific pharmaceuticals.

Conclusion

FAERS, with its large-scale population data, extensive geographic coverage, and public accessibility, has made
this spontaneous ADR reporting database an important resource for studying drug-induced MGD. Our research
provides evidence that can help quickly identify drugs that may contribute to MGD. Additionally, our work offers a
robust strategy for future exploration of drug-related information related to MGD and provides a real-world
window into the development of drug safety strategies for medication-related injuries. Nevertheless, it is crucial
to acknowledge that our research, being a pharmacovigilance analysis utilizing FAERS, merely yields indications
of possible links between medications and ADRs. Comprehensive exploration is essential to ascertain the actual
nexus between these drugs and ADRs via rigorous scientific inquiry.
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Tables
Table1. Four-grid table of signal detection
Project Target Adverse Events  Other Adverse Events  Total
target drug a b atb
Otherdrugs c d ct+d
Total atc b+d N=a+b+c+d

Notes: A contingency table for the calculation formula of the disproportionality analysis.

Table2. Four Major Algorithms Used to Assess Potential Associations Between Als and AEs

Algorithms Equation Criteria

ROE ROR = ad/b/c lower limit of 95% CI=1, a=3
9504 C] = eln(ROR)L196(1/a+1/b+1/c+1/d)*05
PRR PRR =alc+ d)/c/(a+ b) PRR=2, y2=4, a=3

¥2=[lad —bc)"2l{a+b+c+d)/[(a+b)c+d)a+c)b

+ d)]
BCPEFNN IC =logsala+b+c+d)/({a+c)at+b)) IC025=0
MGPS EBGM =ala+b+c+d)/(a+c)/(a+b) EBGMO05>2

95%CI = pIn(EEGM) +1.96(1/a+1/b+1/c+1/d)"0.5

Abbreviation: ROR, Reporting Odds Ratio; PRR, Proportional Reporting Ratio; BCPNN, Bayesian Confidence
Propagation Neural Network; MGPS, Multi-item Gamma Poisson Shrinker, EBGM, Empirical Bayesian Geometric
Mean; Cl, Confidence Interval; x2, Chi-square; IC, Information Component; IC025, the lower limit of the 95% one-
sided confidence interval for IC; EBGMOS5, the lower limit of the 95% CI| for EBGM.

Table 3. Baseline Data of MGD Patients Reported in the FAERS Database.
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Variables Value

Age (year) 51.69+18.34
Weight (Kg) 73.67119.04
Gender
Female 125 (65.4%)
Male 66 (34.6%)
Outcome
Other Serious (Important Medical Event) 156 (66.1%)
Hospitalization -Initial or Prolonged 30 (12.7%)
Disability 39 (16.5%)
Death 1(0.4%)
Life-Threatening 6 (2.5%)
Required Intervention to Prevent Permanent Impairment/Damage Congenital 4(1.7%)
Anomaly
Country
United States 182 (63.0%)
Canada 14 (4.8%)
Spain 13 (4.5%)
United Kingdom 12 (4.2%)
Italy 11 (3.8%)
Germany 10 (3.5%)
Hungary 6 (2.1%)
France 501.7%)
Others 36 (12.5%)

NoteslContinuous numerical variables are expressed as mean + standard deviation,and categorical variables are
presented as n (%).

Table 4. Statistical values and distribution of drug-induced MGD.
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Pharmaceutical
taxonomy

Ophthalmic
Medications

Immunomodulatory
Drugs

Immunomodulatory
Drugs

Genitourinary
System Disorder
Medications

Dermatological
Medications

Antineoplastic
Agents

Antineoplastic
Agents

Antineoplastic
Agents

Antineoplastic
Agents

Abbreviation: ROR, reporting odds ratio; PRR, proportional reported ratio; BCPNN, Bayesian confidence

Drug

Lucentis

Gilenya

Dupilumab

Allopurinol

Isotretinoin

Paclitaxel

Bortezomib

Docetaxel

Trastuzumab

10

3

ROR

24.85

8.43

2.77

26.26

41.08

87.16

38.34

15.51

13.03

ROR(95%CI)
24.85(7.85-
78.67)

8.43(3.09-
23.02)

2.77(1.12-
6.83)

26.26(13.85-
49.72)
41.08(16.64-
101.42)

87.16(38.58-
196.95)

38.34(16.72-
87.95)

15.51(4.90-
49.10)

13.03(4.12-
41.24)

PRR

24.85

8.434

2.766

26.236

41.072

87.055

38.335

15.51

13.03

MGPS

9.155

3.49

1.25

14.501

18.176

42.476

17.824

5.719

4.807

BCPNN P
value
4,585 <0.001
3.015 <0.001
1.412 0.05
4.63 <0.001
5.275 <0.001
6.393 <0.001
5.158 <0.001
3.907 <0.001
3.656 <0.001

propagation neural network; EBGM, empirical Bayesian geometric mean; Cl, Confidence Interval.

Figures
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Figure 1

Flow diagram for the selection of Drug-induced MGD from the FAERS database.
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Figure 2

Distribution of Baseline Data for Patients Reporting Adverse Events of MGD in the FAERS Database.

Notes: Figure 2A depicts a pyramid chart of age distribution among patients reporting adverse events of MGD,
categorized by gender.Figure 2B displays a timeline chart showing the distribution of reported adverse events of
MGD over time. Figure 2C presents a histogram of the distribution of reported adverse events of MGD by
country.Figure 2D showcases a heatmap of the distribution of reported adverse events of MGD by country. Figure
2E illustrates a pie chart representing the distribution of outcomes among patients experiencing adverse events
of MGD.
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Figure 3

Forest Plot of Drugs with Positive Signals for Drug-Induced Dry Eye Based on the ROR in the FAERS Database.

Notes: Drugs associated with drug-induced MGD are predominantly distributed among ophthalmic medications,
dermatological medications, immunomodulatory

medications, urological medications, antineoplastic drugs.

Abbreviation: ROR, reporting odds ratio.
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