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ABSTRACT-

BACKGROUND- Meibomian gland dysfunction (MGD) is an alteration in the function of meibomian glands,
leading to the decreased tear film stability. Here, we aimed to assess the severity of MGD and to correlate with
its various risk factors.

OBJECTIVE- To study the association of various risk factors with meibomian gland dysfunction.

MATERIAL AND METHODS- An observational case-control study was conducted in a tertiary care centre on
125 consecutive patients diagnosed with MGD. After taking informed consent, patients were assessed for the
severity of MGD and correlated with risk factors.

RESULTS- Prevalence and severity of MGD were more observed in the age group of 41-60 years, while it was
found to be significantly more in females as compared to the males. The prolonged computer use and exposure
to digital screen is significantly associated with MGD. Diabetes Mellitus (DM), Hypertension (HTN) and
Hypercholesterolemia were significantly associated with MGD.

CONCLUSION- The observations in the study suggest a positive correlation between the severity of MGD and
dyslipidemia, a modifiable cardiovascular risk factor. A thorough systemic workup is advisable in patients
presenting to an ophthalmologist with severe MGD. Identifying and removing or modifying risk factors
aggravating MGD would help alleviate their symptoms and improve their quality of life.
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. Introduction

Meibomian gland dysfunction (MGD) is a chronic diffuse abnormality of the meibomian glands,
characterized by terminal duct obstruction and/or qualitative /quantitative changes in glandular secretion, which
may result in alteration of the tear film, symptoms of eye irritation, clinically apparent inflammation, and ocular
surface disease!”). Lipids secreted by the meibomian glands in superficial lipid layer of the tear film stabilize the
tear film by lowering surface tension. It also prevents evaporation of the aqueous®. Decrease in tear film lipids
due to the destruction of glands in MGD results in increased aqueous tear evaporation, tear osmolality, and
unstable tear film, leading to evaporative dry eye disease (DED) and ocular surface changes and
blepharitis®®. The prevalence of MGD ranges between 39% to 50%, with the incidence increasing with age®.
Meibomian gland dysfunction is classified into two categories: low delivery states (due to hyposecretion or
obstruction of the ducts) and high delivery states (due to hypersecretion). Both low delivery and high delivery
states of MGD are affected by endogenous factors like age, sex, hormonal disturbances, and exogenous factors
like contact lens wear or topical eye drops™. Obstructive MGD is the most frequent variety®. The key factor in
the pathogenesis of the development of MGD is increased viscosity of the meibum and hyperkeratinization. It
results in retention of meibum within the ducts with dilatation and subsequent acing atrophy®. Meibomian
gland (MG) secretions being lipid in nature have a possible association with systemic lipid level
abnormalities®. Studies show that the percentage of constituents of cholesterol in the meibum of MGD patients
differs from that of healthy controls”. The cholesterol esters detected in secretions of the meibomian glands of
patients with MGD were not always present in normal controls®. The objective of the present study was to
identify the risk factors associated with meibomian gland dysfunction and correlate them with the severity of
MGD.

Il.  Material and methods
An observational study was undertaken in our department of ophthalmology with prior written consent
taken from the patients. Patients of both sexes and above the age of 18 years, visiting the Outpatient Department
of Ophthalmology in Hi-Tech Medical College in Odisha with symptoms of feeling of dryness or irritation,
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blurry vision, excessive watering or sticky discharge and/or early morning swelling around the eyes were
examined. One hundred twenty five patients were enrolled in the study after taking their informed consent in
their local language according to the Declaration of Helsinki. Patients with recent ocular surgery, any disease
related to a lacrimal drainage system, inflammatory ocular surface disease unrelated to MGD were excluded
from the study.

Detailed slit-lamp biomicroscopic examination, including tear film break-up time (TBUT) testing,
Schirmer test, examination of meibum expressibility and quality, was performed. The tear film break-up time
was estimated by placing a fluorescein strip after wetting it with a drop of normal saline in the inferior fornix.
The Schirmer test was performed without topical anesthesia. The meibum quality score (MQS) was assessed in
eight glands of the central third of the lower eyelid by applying digital pressure on the lower tarsus and was
graded. Meibomian glands with clear fluid were graded as 0; with cloudy fluid — as grade 1; with cloudy
meibum with debris — as grade 2; and with thick toothpaste-like meibum — as grade 3. Accordingly, the
meibum expressibility score was assessed from five glands of the central third of the lower eyelid. It was
graded: grade 0 — with all glands expressible, gradel — with 3—4 glands, grade 2 — with 1-2 glands, and
grade 3 — with no glands expressible.

Patients were investigated for fasting blood sugar, glycated hemoglobin (HbA1c) ,complete thyroid, and lipid
profile after overnight fasting.

Meibomian gland dysfunction was divided into four stages according to International Workshop on Meibomian
Gland Dysfunction & Management .

* stage 1: no symptoms of ocular discomfort, itching,or photophobia with minimally altered secretions (greater
than or equal to grade 2 toless than grade 4), expressibility: 1 with no ocular surface staining present;

* stage 2: minimal to mild symptoms of ocular discomfort, itching, or photophobia with minimal to mild MGD
clinical signs, scattered lid margin features with mildly altered secretions (greater than or equal to grade 4 to less
than grade 8), expressibility: 1 with none to limited ocular surface staining (DEWS grade 0—7; Oxford grade 0—
3);

* stage 3: moderate symptoms of ocular discomfort, itching, or photophobia with limitations of activities with
moderate MGD clinical signs, increased lid margin features: plugging, vascularity with moderately altered
secretions (greater than or equal to grade 8 to less than grade 13), and expressibility: 2 with mild-to-moderate
conjunctival and peripheral corneal staining, often inferior (DEWS grade 8-23; Oxford grade 4-10);

* stage 4: Marked symptoms of ocular discomfort, itching, or photophobia with definite limitations of activities
with severe MGD clinical signs, increased lid margin features: dropout, displacement with severely altered
secretions (grade > 13), expressibility: with increased conjunctival and corneal staining, including central
staining (DEWS grade 24-33; Oxford grade 11-15).

The prevalence of risk factors in patients with MGD were evaluated.The Chi-square test/unpaired t-test were
used for qualitative variables. p-value < 0.05 was considered statistically significant in our study. All data
analysis was done with IBM SPSS Statistics.

I11.  Results
In 18-40, 41-60 and 61-80 years age group,it was found that 21.6%,50.4% and 28% cases respectively had

MGD. Prevalence and severity of MGD were more observed in the age group of 41-60 years, while it was found
to be significantly more in females as compared to males (p < 0.05)

Age No of patients Stage | Stage |1 Stage 111 Stage 1V
(iin years)

18-40 27 2 8 11 6

41-60 63 9 17 27 10

>60 35 4 8 17 6

Sex 18-40 years 41-60 years >60 years

Male 11 24 14

Female 16 39 21
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In our study we found out that, prolonged computer use and exposure to digital screen is significantly associated
with MGD.

EFFECT OF SCREEN EXPOSURE
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Diabetes Mellitus (DM), Hypertension (HTN) and Hypercholesterolemia were significantly associated with
MGD.

Diseases Cases
DM 18
HTN 17
Hypercholesterolemia 11
DM with HTN 12
DM with Hypercholesterolemia 08
Hypercholesterolemia with HTN 06

Systemic medications such as anti hypertensive, oral hypoglycaemic agents, anti allergics and oral contraceptive
pills(OC Pills) were significantly associated with MGD.

Systemic medications Cases
Anti-hypertensive 31
Oral hypoglycaemic agents 33
Anti-allergics 22
OC Pills 09

IV.  Discussion

Meibomian gland dysfunction is a prime cause of evaporative dry eye disease (DED). A significant
association of increasing severity of MGD was observed in the age group of 41-60 years (P<0.05%)®?.The
females were more significantly associated with MGD than males. These results were similar to the
observations by Pult et al®?. (2012). Guliani et al. in 2018 also reported similar findings®®. It could be due to
the negative effect of estrogen on meibomian glands function.

The use of VDTs (television, mobile, computer, and laptop) in our study was observed to have a highly
significant correlation with MGD (p < 0.001). It was in accordance with a study conducted in 2018, which also
confirmed that long-term computer usage causes an evaporative dry eye disease.

The use of anti-allergics, anti-hypertensives, oral hypoglycaemic agents, and oral contraceptive pills
were significantly associated with MGD in our study (p < 0.05). Though another study performed in 2016 by
Machalinska observed a significant association of MGD with the use of anti-allergic drugs but did not find any
association with other drugs.
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V.  Conclusion
In our study, the prevalence of meibomian gland disease was higher in females, diabetics,

hypertension, visual display unit excessive users, patients using anti-allergic, anti-hypertensive, oral
hypoglycaemic agents & oral contraceptive pills. Therefore, a thorough systemic workup is desirable in patients
presenting to an ophthalmologist with MGD. Identification & removal or modification of risk factors
aggravating MGD would help alleviate symptoms and improve patient’s quality of life.
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