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Matrix Metalloproteinases 9 Testing Using Immunoassay Kit in Oculoplastic
Outpatient Clinic Patients
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Purpose: We assessed the association between the results of tear film-based matrix metalloproteinases 9 (MMP-9) immuno-
assay and the diagnosis of patients who visited an oculoplastic outpatient clinic.

Methods: We conducted a retrospective analysis of the MMP-9 immunoassay results in 1,703 eyes from 1,703 patients who pre-
sented with ocular discomfort at an oculoplastic outpatient clinic. The MMP-9 immunoassay results were analyzed in correlation

with the final oculoplastic diagnosis of the patients.

Results: In total, 1,126 of 1,533 eyes demonstrated positive expression of MMP-9. No statistically significant differences were
observed in MMP-9 expression based on sex (p = 0.107) and age (p = 0.510). Furthermore, 120 of 169 eyes with thyroid eye dis-
ease (71.0%, p < 0.001), 145 of 161 eyes with nasolacrimal duct obstruction (90.1%, p < 0.001), 282 of 375 eyes with nasolacri-
mal duct stenosis (75.2%, p < 0.001), 190 of 238 eyes with entropion (79.8%, p < 0.001), 19 of 23 eyes with ectropion (82.6%,
p <0.001), and 370 of 567 eyes with dry eye syndrome (65.3%, p < 0.001) exhibited positive MMP-9 expression.
Conclusions: The MMP-9 immunoassay is a noninvasive, convenient, and rapid test that evaluates ocular surface inflammation.
Most patients with oculoplastic diseases exhibit positive MMP-9 expression. These findings provide valuable information for
guiding diagnostic and management decisions in patients with oculoplastic conditions.
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Figure 1. Categorization of matrix metalloproteinases 9 (MMP-9) immunoassay kit result (InflammaDry'™, Rapid Pathogen

Screening, Inc., Sarasota, FL, USA).
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Total MMP-9 (+) MMP-9 (-) p-value

Sex 1,533 407 0.107
Male 536 (35.0) 407 (36.1) 129 (31.7)
Female 997 (65.0) 719 (63.9) 278 (68.3)

Age (years) 55.9 + 18.0 56.1 + 18.1 55.4 £ 17.6 0.510

Data are presented as number (%) or mean + standard deviation. Analysis was performed by using student 7-test and Pearson’s chi-square test.

MMP-9 = matrix metalloproteinases 9.
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Figure 2. Patient demographics. MMP-9 = matrix metalloproteinases 9; TED

1-test.

Table 2. Munk score evaluation of NLDO and NLDS patients

= thyroid eye disease; NLDS = nasolacrimal duct
stenosis; NLDO = nasolacrimal duct obstruction; DES = dry eye syndrome. p<0.05, analysis was performed by using student

Total NLDO NLDS p-value’
Munk score 242 +1.26 3.80 + 0.51 1.71 + 0.88 <0.001
Data are presented as mean + standard deviation.
NLDO = nasolacrimal duct obstruction; NLDS = nasolacrimal duct stenosis.
*p—values were from student’s #-test.
Table 3. Correlation evaluation between Munk score and MMP-9 immunoassay kit result

MMP-9 (+) (n = 427) MMP-9 (-) (n = 109) p-value”

Munk score 242 +1.26 1.28 + 1.08 <0.001
Data are presented as mean + standard deviation.
MMP-9 = matrix metalloproteinases 9.
*p-values were from student’s z-test.
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