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Risk Factors for Structural Changes in Meibomian Gland in Thyroid Eye Disease
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Purpose: To investigate the effect of clinical activity score (CAS) and thyroid stimulating hormone receptor autoantibody (TSHR
autoantibody) on structural changes in Meibomian gland in patients with thyroid eye disease (TED).

Methods: From March 2015 to February 2016, retrospective and cross-sectional studies were performed on patients diagnosed
with TED. We investigated thyroid function, TSHR autoantibody (thyrotopin-binding inhibitor immunoglobulin [TBII] assay) status,
duration of TED, CAS, and analyzed the Meibomian gland structure using a Lipiview inferometer®(TearScience Inc., Morrisville,
NC, USA). We evaluated the degree of meibum expression (ME) and the tear film breakdown time by slit lamp microscopy.
Resullts: A total of 37 patients (13 males and 24 females) with TED were included in the study, and the mean age was 43.8 + 13.3
years. At the time of the study, 24 patients (64.9%) had hyperthyroidism, five patients (13.5%) had hypothyroidism, and eight pa-
tients (21.6%) had normal functioning. The mean CAS was 1.86 + 1.74 (0-7), nine patients (24.3%) were in the active group with
=3 points of CAS, and 28 patients (75.7%) were in the inactive group with <3 points of CAS. The meiboscore was 1.05 + 0.82 in
the upper eyelid, and 0.76 + 0.76 in the lower eyelid, with a significantly higher upper eyelid (p = 0.001). The mean value of the
TBIllwas 6.11 + 11.35 IU/L. Sixteen patients (43.2%) had TBIl above the normal 1.5 value, and 21 patients (56.8%) had a normal
TBIIl. The meiboscore of the upper eyelid was significantly higher when the TBIl was higher than normal (p = 0.045). CAS (r =
0.356, p =0.030), ME (r =0.379, p = 0.021), and TBII (r = 0.334, p = 0.044) were significantly associated with the meiboscore in
the upper eyelid. Using multiple regression analyses, CAS (p = 0.010) and TBII (p = 0.011) were factors affecting the upper eye-
lid meiboscore, and CAS (p = 0.015) and TBII (p = 0.038) were factors affecting the lower eyelid meiboscore.

Conclusions: The structural loss of Meibomian glands in patients with TED was greater in the upper eyelid than lower eyelid, and
CAS and TSHR autoantibody had an effect on the structural loss of the Meibomian gland.
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Figure 1. Representative cases of each grade of the meibomian gland changes. Changes in meibomian glands were scored using the
following grades in each eyelid (meiboscore): (A) Grade 0, no loss of meibomian glands; (B) Grade 1, area loss was less than one
third of the total meibomian gland area; (C) Grade 2, area loss was between one third and two thirds; (D) Grade 3, area loss was
more than two thirds.
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Table 1. TED patient baseline characteristics

Parameter TED patients (n = 37)
Age (years) 43.78 + 13.26
Sex (n, %)

Male 13 (35.1)

Female 24 (64.9)
Duration of GD (months) 29.04 + 41.73
Duration of TED (months) 27.80 + 43.34
CAS 1.86 + 1.74 (0-7)
Proptosis (mm) 17.78 + 2.58
PFH (mm) 9.70 + 2.07
Thyroid hormone state (n, %)

Hyperthyroidism 24 (64.9)

Hypothyroidism 5(13.5)

Euthyroidism 8 (21.6)
Thyroid hormone

FreeT4 (ng/dL) 1.78 + 0.84

TSH (uIU/mL) 1.68 + 3.22

TBII (IU/L) 6.11 + 11.35

Values are presented as mean =+ standard deviation (range) or n (%)
unless otherwise indicated.

TED = thyroid eye disease; GD = Graves’ disease; CAS = clin-
ical activity score; PFH = palpebral fissure height; FreeT4 = free
tetraiodothyronine 4; TSH = thyroid stimulating hormone; TBII =
thyrotropin binding inhibitor immunoglobulin.

(p=0.001, Table 2). $]%=7Zo] nfolBMALL 0 91
(24 3%), 1: 19%(51.4%), 2: TH(18.9%), 3: 27(5.4%) 2] B

B lar, ol =AES] vtol 5= 0: 1575(40.5%), 1:
17tg(45.9%), 2: 418(10.8%), 3: 1H(2.7%)2] EZ= 1w},
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Q1 =AEL] nlo] B A0} ATt Q1= Q1S CAS (1=0.356,
=0.030), ME (1=0.379, p=0.021), TBII (r=0.334, p=0.044)%]
I offEAAEL] wtol B =0t A Q= Al gl
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2 I3t Table 4).

Table 2. Measurement results

Parameter TED patient p-value*
TBUT (seconds) 4.24 +2.23
Meibum expression (0-3) 1.000
Upper eyelid 1.38 +0.98
Lower eyelid 1.38 + 0.95
Meiboscore (0-3) 0.001
Upper eyelid 1.05 + 0.82
Lower eyelid 0.76 + 0.76

Values are presented as mean + standard deviation unless other-
wise indicated.

TED = thyroid eye disease; TBUT =
“Wilcoxon rank sum test.

tear film break-up time.

Table 3. Correlation of Meiboscore and other factors
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Table 5. Comparison of factors according to TBII level

Normal TBII group High TBII group

Factor (n =21, 56.8%) (n = 16, 43.2%) PYalue
Age (years) 43.43 + 14.62 4425+ 11.67 0.868
Duration of TED ~ 35.17 + 53.04  18.13 + 24.14  0.988
Meiboscore
Upper eyelid 0.81 + 0.75 138 £ 081  0.045
Lower eyelid 0.57 + 0.68 1.00 £ 0.82  0.094
TBII 0.81 +0.49  12.84 +14.93

Meiboscore Meiboscore
Factor (upper eyelid) (lower eyelid)
Rho/r p-value Rho/r p-value
Age 0.177  0.294 0225  0.181
TBUT 0.003 0984  -0.179  0.288"

Duration of GD 0.020  0.908 0.069  0.684"
Durationof TED ~ 0.100  0.555" 0.182  0.280"

CAS 0.356  0.030" 0.268  0.109"
Proptosis 0.019  0.911" 0.141  0.405'
PFH 0.125  0.460 0.059  0.730
ME 0.379  0.021° 0.258  0.124"
FreeT4 0.194  0.250" 0.198  0.239"
TSH 0.061  0.722° 0.209  0.214"
TBII 0.334  0.044 0.279  0.094"

TBUT = tear film break-up time; GD = Graves’ disease; TED =
thyroid eye disease; CAS = clinical activity score; PFH = palpe-
bral fissure height; ME = meibum expression; FreeT4 = free tet-
raiodothyronine 4; TSH = thyroid stimulating hormone; TBII =
thyrotropin binding inhibitor immunoglobulin.

Values are presented as mean + standard deviation unless other-
wise indicated.

TBII = thyrotropin binding inhibitor immunoglobulin; TED = thy-
roid eye disease.

*Mann—whitney U test.

Table 6. Meiboscore and other factor associations based on uni-
variable linear regression analysis

Meiboscore Meiboscore
Factor (upper eyelid) (lower eyelid)
B + SE  p-value B+ SE  p-value
Age 0.012 + 0.010 0.244 0.015 +0.009 0.130
TBUT 0.014 + 0.062 0.821 -0.066 + 0.057 0.251

Duration of GD -0.002 + 0.003 0.498 -0.002 + 0.003 0.479
Duration of TED 0.000 + 0.003 0.932 0.001 + 0.003 0.783

“Spearman’s correlation analysis; "Pearson correlation analysis. CAS 0.663 £0.296 0.032 0.615 +0.277 0.033

Proptosis 0.006 + 0.053 0.911 -0.042 +0.049 0.405

) . ) PFH 0.049 + 0.066 0.460 0.022 +0.062 0.730

Table 4. Correlation of Meibum expression and factors ME 0.324 + 0.129 0.017 0257 + 0.128 0.052

Meibum expression ~ Meibum expression FreeT4 -0.388 +£0.323 0.238 -0.328 + 0.303 0.287

Factor (upper eyelid) (lower eyelid) TSH 0.100 £ 0.272 0.715 0.203 + 0.252 0.426

Rho p-value Rho p-value TBII 0.565 + 0.257 0.034 0.429 + 0.245 0.090

CAS 0.496 0'020: 0.455 0'005: SE = standard errors; TBUT = tear film break-up time; GD =
TBII 0.164 0.331 0.179 0.288

CAS = clinical activity score; TBII = thyrotropin binding inhibitor
immunoglobulin.
*Spearman’s correlation analysis.
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Graves’ disease; TED = thyroid eye disease; CAS = clinical activity
score; PFH = palpebral fissure height; ME = meibum expression;
FreeT4 = free tetraiodothyronine 4; TSH = thyroid stimulating hor-
mone; TBII = thyrotropin binding inhibitor immunoglobulin.
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Table 7. Meiboscore and other factor associations based on
multivariable linear regression analysis

Meiboscore Meiboscore
Factor (upper eyelid) (lower eyelid)
B8+ SE  p-value’ 8 +SE  p-value
CAS 0.746 +0.275 0.010 0.680 +0.265 0.015
TBII 0.639 +0.238 0.011  0.495 4+ 0.229 0.038

SE = standard errors; CAS = clinical activity score; TBII = thyro-
tropin binding inhibitor immunoglobulin.
*Backward variable selection based on Wald.
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