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Risk Factors of Meibomian Gland Loss in Dry Eye Disease
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Purpose: To determine the risk factors of meibomian gland loss in dry eye disease.

Methods: The medical charts of 229 dry eye disease patients who had a meibography were retrospectively reviewed. They were
divided into 4 groups according to the degree of meibomian gland loss. Telangiectasia and irregularity of eyelid margin, Ocular
Surface Disease Index (OSDI), non invasive breakup time (NIBUT), lipid layer thickness (LLT) and tear meniscus height (TMH)
were compared. Age, gender, history of eyeline tattoo, history of hypertension, diabetes, dyslipidemia, chemotherapy, radiation
therapy, hormone therapy and autoimmune diseases were also investigated to analyze the correlation with the severe meibo-
mian gland loss. Severe meibomian gland loss was defined as loss of more than 75% of the conjunctival area, and risk factors

were evaluated using logistic regression analysis.

Results: Comparing the four groups divided according to the degree of meibomian gland loss, the group with severe meibomian
gland loss was older (p = 0.001), had lower LLT (p < 0.001), had a higher frequency of eyeline tattoos. The ratio of hyperlipidemia
(p <0.001) and chemotherapy (p < 0.001) was also high in the group with severe meibomian gland loss. As a result of multiple
logistic regression analysis, age, eyeline tattoo, hyperlipidemia, and chemotherapy were variables that had a significant effect on

sever meibomian gland loss. (p < 0.05)

Conclusions: Age and history of eyeline tattoo, hyperlipidemia, and chemotherapy are significant variables that cause severe

meibomian gland loss in dry eye disease patients.
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Figure 1. Representative images of grading of meibomian gland loss (A: grade 0, B: grade 1, C: grade 2, D: grade 3).10
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Table 1. Demographics and clinical data of the study group
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Characteristic MG loss grade O MG loss grade 1 MG loss grade 2 MG loss grade 3 s
(n = 54) (n = 87) (n = 44) (n = 44)
Age (years) 59.65 + 13.00 68.48 + 12.13 69.14 + 9.85 70.20 + 9.76 0.000"
Sex, female (%) 59.3 48.3 54.5 52.3 0.040"
Telangiectasia (%) 13.2 31.0 60.9 90.7 0.000
Notching (%) 1.9 12.6 8.7 14.0 0.000"
Tear parameters
NIBUT 5.55 +1.28 4.92 £5.48 548 +1.27 5.22 +1.18 0.010"
LLT 77.57 £ 17.25 74.43 + 15.57 75.27 + 17.66 64.11 + 14.96 0.000"
TMH 0.16 + 0.06 0.18 + 0.06 0.19 + 0.09 0.17 £ 0.07 0.217"
OSDI 41.36 + 23.04 37.38 + 19.58 43.24 + 20.70 39.77 + 22.16 0.462"
Eyeliner tattoo (%) 0 2.3 9.1 18.2 0.000
Past history (%)
Hypertension 37.0 55.2 75.0 31.8 0.000"
Diabetes mellitus 222 28.7 40.9 32.5 0.013
Dyslipidemia 25.9 26.4 50.0 52.3 0.000"
Hormone replacement therapy 1.9 0.0 0.0 0.0 0.005"
Chemotherapy 1.9 34 2.3 13.6 0.001"
Radiation therapy 0.0 1.1 0.0 6.8 0.001°
Sjogren’s syndrome 5.6 0.0 0.0 0.0 0.000"
Rheumatoid arthritis 5.6 3.4 4.5 23 0.030"

MG = meibomian gland; NIBUT = noninvasive break up time; LLT = lipid layer thickness; TMH

Surface Disease Index.
* . . - '
One-way analysis of variance; 'Fisher's exact test.
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Table 2. Correlation between meibomian gland loss and other indices using simple linear regression
Dependent variable R’ B p-value
NIBUT 0.010 -0.024 0.664
LLT 0.058 -0.015 0.000
TMH 0.003 0.771 0.437
OSDI 0.000 0.000 0.950

NIBUT = noninvasive break up time; LLT = lipid layer thickness; TMH = tear meniscus height; OSDI = Ocular Surface Disease Index.

Table 3. Correlation between severe meibomian gland loss and other indices using logistic regression

Univariate logistic regression

Multivariate logistic regression

Variables
OR (95.0% CI) p-value OR (95.0% CI) p-value

Age (years) 1.032 (1.001-1.064) 0.043 1.031 (1.003-1.059) 0.029
Sex, female 0.972 (0.503-1.878) 0.933
Eyeliner tattoo 11.834 (3.088-45.361) 0.000 14.814 (3.076-71.340) 0.001
Telangiectasia 6.054 (1.100-33.253) 0.038 5.137 (1.003-26.325) 0.050
Past history

Hypertension 1.094 (0.564-2.124) 0.790

Diabetes mellitus 1.103 (0.543-2.240) 0.786

Dyslipidemia 3.260 (1.438-7.391) 0.005 3.309 (1.803-6.076) 0.000

Hormone replacement therapy 0.000 (0.000-0.000) 1.000

Chemotherapy 5.684 (1.649-19.590) 0.006 4.631 (1.163-18.430) 0.030

Radiation therapy 1.235 (0.089-17.133) 0.875

Sjogren’s syndrome 0.000 (0.000-0.000) 0.999

Rheumatoid arthritis 0.515 (0.063-4.225) 0.536

OR = odds ratio; CI = confidence interval.
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