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The Correlation between MMP-9 Point-of-Care Assay and Clinical Symptoms
and Signs of Dry Eye Disease
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Purpose: To evaluate the correlation between matrix metalloproteinase-9 (MMP-9) point-of-assay and clinical symptoms and

signs of dry eye disease.

Methods: We performed a retrospective study for patients diagnosed with dry eye. MMP-9 (InflammaDry) was performed on 235
patients. Patients were assessed using Schirmer test, corneal staining score, tear film breakup time (TBUT) and the Ocular

Surface Disease Index (OSDI).

Results: The score of Schirmer test was lower significantly in MMP-9 positive group than in MMP-9 negative group (for each 4.21
+5.80 mm, 5.96 + 8.14 mm; p = 0.035). TBUT was shorter significantly in MMP-9 positive group than in MMP-9 negative group
(for each 5.46 £ 4.06 s, 8.27 £ 4.75 s; p = 0.0008). The ratio of positive corneal stain (for each 83%, 31%) and OSDI even or
greater than 13 (for each 80%, 75%) was significantly higher in MMP-9 positive group than in MMP-9 negative group
(p =0.00001, p = 0.0044). The value of MMP-9 point-of-care assay showed showed the negative correlation with Schirmer test
(Rs =0.383, p<0.001), and TBUT (Rs = 0.310, p < 0.05), and showed the positive correlation with corneal staining score (Rs =

0.527, p <0.001), OSDI (Rs = 0.510, p < 0.001).

Conclusions: MMP-9 point-of-assay accords with clinical symptoms and signs of Dry eye disease, and may be helpful in diag-

nosing Dry eye disease.
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Table 1. Clinical demographic

Variable Value
Sex
Female 166 (70.6)
Male 69 (29.4)
MMP-9
Negative 84 (35.7)
Positive (total) 151 (64.3)
Trace positive 52 (22.1)
Weak positive 54 (23.0)
Positive 36 (15.3)
Strong positive 9(3.8)
Schirmer (mm)
<10 122 (51.9)
>10 113 (48.1)
Cornea stain
Absent 84 (35.7)
Present 151 (64.3)
1 76 (32.3)
2 53 (22.6)
3 13 (5.5)
4 8 (3.4)
5 1(0.4)
TBUT (s)
<5 108 (46.0)
>5 127 (54.0)
OSDI score
0-12 52(22.1)
13-22 39 (16.6)
23-32 36 (15.3)
33-100 108 (46.0)

Values are presented as number (%).
MMP-9 = matrix metalloproteinase-9; TBUT = tear break up time;
OSDI = Ocular Surface Disease Index.
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Table 2. Comparison of test results between MMP-9 negative
group and MMP-9 positive group

MMP-9 positive MMP-9 negative  p-value
Schirmer (mm) 4.21 £5.80 5.96 + 8.14 0.035
Corneal stain 0.0078
Present 125 26
Absent 26 58
TBUT (s) 5.46 + 4.06 8.27 +4.75 0.0008
OSDI 0.0044
0-12 31 21
13-22 25 14
23-32 24 12
33-100 71 37

Values are presented as mean + standard deviation or number only.
MMP-9 = matrix metalloproteinase-9; TBUT = tear break up time;
OSDI = Ocular Surface Disease Index.
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Figure 1. Boxplots showing test results for Schirmer in 2
groups of MMP-9 test-positive versus MMP-9 test-negative
subjects. Significant difference with p < 0.05. MMP-9 = ma-

trix metalloproteinase-
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Figure 2. The difference of the Corneal stain score between
MMP-9 positive group and MMP-9 negative group. The per-
centage of present Corneal stain was significantly higher in
MMP-9 positive group than MMP-9 negative group (p < 0.01).
MMP-9 = matrix metalloproteinase-9.
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Figure 3. The difference of the average Tear break up time be-
tween MMP-9 positive group and MMP-9 negative group. The
average TBUT of MMP-9 negative group (8.27 + 4.75) is sig-
nigicantly longer than the average TBUT of MMP-9 positive
group (5.46 + 4.06) (p < 0.001). MMP-9 = matrix metal-
loproteinase-9; TBUT = tear break up time.
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Figure 4. The difference of OSDI between the MMP-positive
group and the MMP-negative group. Note the percentage of
OSDI greater than 12 significantly higher in MMP-positive

group than MMP-negative group (p < 0.005). OSDI =

Ocular

Surface Disease Index; MMP = matrix metalloproteinase.
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Figure 5. Correlation between MM P-9 and ocular surface parameters. (A) Schirmer test, (B) TBUT, (C) Corneal staining score, (D)
OSDI. MMP-9 test results were classified as follows: 0 = negative, 0.50 = trace positive, 1.0 = weak positive, 1.5 = positive, 2.0

= strong positive. MMP-9 = matrix metalloproteinase-9; TBUT = tear break up time; OSDI =

= correlation coefficient.
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