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Purpose: To identify the symptoms and signs of patients with dry eye disease (DED) after allogenic hematopoietic stem cell
transplantation (HSCT) and analyze the correlations between these signs and symptoms.

Methods: We performed a retrospective study in 96 eyes of HSCT recipients with DED. Visual acuity, intraocular pressure,
Schirmer test 1 (with anesthesia), tear osmolarity, tear break-up time, Ocular staining score (OSS, Oxford), and Ocular staining
disease index (OSDI) were examined before and 1, 2, and 4 months after HSCT.

Results: A significant positive correlation was noted between changes in OSS and changes in OSDI. No ocular parameters
showed significant correlations with Schirmer test values. Men more frequently described alleviation of symptoms greater than

their objective results compared to women.

Conclusions: Subjective symptoms alone may be insufficient when diagnosing ocular graft-versus-host disease. We recom-
mend regular ophthalmologic examination after allo-HSCT. In addition, a baseline ocular profile of tear dynamics and ocular sur-

face parameters should be conducted before allo-HSCT.
J Korean Ophthalmol Soc 2019;60(12):1148-1154
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Table 1. Baseline characteristics of patients before allogeneic HSCT

Characteristic Qe GNLELD () Qe GRVELD () p-value
(n = 89) =7

Age (years) 45.1 + 10.8 499 + 6.5 0.2304"
BCVA (logMAR) 0.05 + 0.09 0.38 +£ 0.79 0.3020"
IOP (mmHg) 12.72 + 3.98 11.83 + 1.47 0.3010"
Sex (male) 43 (48.31) 4(57.14) 0.7145°
Diabetes mellitus 13 (14.6) 3 (42.86) 0.0881°
Systemic hypertension 9 (10.11) 3 (42.86) 0.0398"
0SS 0.8127"

0 50 (56.18) 5(71.43)

1 33 (37.08) 2 (28.57)

2 6 (6.74) 0
BUT (seconds) 54428 34+ 14 0.0771"
Schirmer test (mm, range) 9.2 (7.6-11.1) 2.4 (1.1-5.3) 0.0002°
Tear Osmolarity (osm) 283.7 +17.3 280.4 + 9.8 0.6787"
OSDI score (range) 5.4 (4.3-6.8) 3.9 (1.5-10.4) 0.4815"

‘Ocular GVHD (-)’ means patients without ocular GVHD, ‘Ocular GVHD (+)’ means patients with ocular GVHD. Values are presented as
mean =+ standard deviation or number (%).

HSCT = hematopoietic stem cell transplantation; GVHD = graft-vs-host-disease; BCVA = best corrected visual acuity; IOP = intraocular
pressure; OSS = ocular staining score; BUT = tear break up time; OSDI = Ocular Surface Disease Index.

*Student r-test; 'Fisher’s exact test.

Table 2. Comparison of changes in ocular surface and tear function before and after allogeneic HSCT between non-ocular and ocular
GVHD groups

Characteristic Ocular GVHD (-) Ocular GVHD (+) p—value*
(n = 89) n=7)

OSS (base-post)
(-) worse 19 (21.35) 4 (57.14)
0 52 (58.43) 3 (42.86) 0.0799
(+) 18 (20.22) 0

BUT (base-post)
) 24 (28.23) 3 (42.86)
0 18 (21.18) 0 0.4439
(+) worse 43 (50.59) 4 (57.14)

Schirmer (base-post)
“) 27 (30.34) 1(14.29)
0 17 (19.10) 5(71.43) 0.0153
(+) worse 45 (50.56) 1(14.29)

Tear osmolality (base-post)
(-) worse 39 (61.90) 2 (40)
0 10 (15.87) 3 (60) 0.0714
(+) 14 (22.22) 0

OSDI (base-post)
(-) worse 5(5.62) 7 (100)
0 64 (71.91) 0 <0.0001
(+) 20 (22.47) 0

‘Ocular GVHD (-)’ means patients without ocular GVHD, ‘Ocular GVHD (+)’ means patients with ocular GVHD. ‘Base’ is showed before
HSCT; ‘Post’ means 4 months after HSCT. Values are presented as number (%).

HSCT = hematopoietic stem cell transplantation, GVHD = graft-vs-host-disease; OSS = ocular staining score; BUT = tear break up time;
OSDI = Ocular Surface Disease Index.

"Fisher’s exact test.
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Table 3. Association of ocular parameters with OSDI before and after HSCT

Characteristic ) 0 OSDI (base-post) @ Totl Gamma (95% CI)*
OSS (base-post) 0.154 (0.008 to 0.3)
-) 13 (13.54) 2 (2.08) 8 (8.33) 23 (23.96)
0 14 (14.58) 16 (16.67) 25 (26.04) 55 (57.29)
(+) 5(.21) 4 (4.17) 9 (9.38) 18 (18.75)
Total 32 (33.33) 22 (22.92) 42 (43.75) 96 (100)
BUT (base-post) -0.02 (-0.193 to 0.154)
-) 8 (8.70) 4 (4.35) 15 (16.30) 27 (29.35)
0 8 (8.70) 5(5.43) 5 (5.43) 18 (19.57)
(+) 16 (17.39) 9 (9.78) 22 (23.91) 47 (51.09)
Total 32 (34.78) 18 (19.57) 42 (45.65) 92 (100)
Schirmer (base-post) 0.035 (-0.133 t0 0.202)
o) 10 (10.42) 7 (7.29) 11 (11.46) 28 (29.17)
0 6 (6.25) 6 (6.25) 10 (10.42) 22 (22.92)
(+) 16 (16.67) 9 (9.38) 21 (21.88) 46 (47.92)
Total 32 (33.33) 22 (22.92) 42 (43.75) 96 (100)
Tear osmolarity (base-post) -0.002 (-0.153 to 0.149)
“) 9 (13.24) 6 (8.82) 26 (38.24) 41 (60.29)
0 6 (8.82) 3 (4.41) 4 (5.88) 13 (19.12)
(+) 3(4.41) 1(1.47) 10 (14.71) 14 (20.59)
Total 18 (26.47) 10 (14.71) 40 (58.82) 68 (100)

Values are presented as number (%) unless otherwise indicated.

OSDI = Ocular Surface Disease Index; HSCT = hematopoietic stem cell transplantation; CI = confidence interval; OSS = ocular staining
score; BUT = tear break up time.

*Gamma coefficient.

Table 4. Association of ocular parameters with Schirmer score before and after HSCT

Schirmer (base-post)

Characteristic A 0 ) Total Gamma (95% CI)
OSS (base-post) 0.134 (-0.004 to 0.273)
- 11 (11.46) 3(3.13) 9 (9.38) 23 (23.96)
0 15 (15.63) 13 (13.54) 27 (28.13) 55 (57.29)
(+) 2 (2.08) 6 (6.25) 10 (10.42) 18 (18.75)
Total 28 (29.17) 22 (22.92) 46 (47.92) 96 (100)
BUT (base-post) 0.101 (-0.063 to 0.266)
) 7 (7.61) 10 (10.87) 10 (10.87) 27 (29.35)
0 8 (8.7) 3 (3.26) 7 (7.61) 18 (19.57)
(+) 13 (14.13) 5(5.43) 29 (31.52) 47 (51.09)
Total 28 (30.43) 18 (19.57) 46 (50) 92 (100)
Tear osmolarity (base-post) 0.069 (-0.082 to 0.221)
) 12 (17.65) 10 (14.71) 19 (27.94) 41 (60.29)
0 3(4.41) 1(1.47) 9 (13.24) 13 (19.12)
(+) 3 (4.41) 2 (2.94) 9 (13.24) 14 (20.59)
Total 18 (26.47) 13 (19.12) 37 (54.41) 68 (100)

Values are presented as number (%) unless otherwise indicated.
HSCT = hematopoietic stem cell transplantation; CI = confidence interval; OSS = ocular staining score; BUT = tear break up time.
*Gamma coefficient.
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Table 5. Baseline characteristics of groups divided by association with OSS and OSDI

ol Atk

OSDI-OSS (-) (m = 35) 0 (n = 38) (+) (n = 23) p-value
Age (years) 455 + 9.1 44.4 + 11.0 45.6 + 13.5 0.884"
Sex
Male 23 (65.71) 16 (42.11) 8 (34.78) 0.0439"
Female 12 (34.29) 22 (57.89) 15 (65.22) 0.0439°
DM 6 (17.14) 6 (15.79) 4 (17.39) 0.9824"
HTN 2 (5.71) 8 (21.05) 2 (8.7) 0.1154"

Values are presented as mean + standard deviation or number (%).

OSS = ocular staining score; OSDI = Ocular Surface Disease Index; DM = diabetes mellitus; HTN = hypertension.

* . . . 5
One-way analysis of variance; 'Fisher’s exact test.
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