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Purpose: To assess the clinical efficacy of microblepharoexfolication using BlephEx™ (Scope Ophthalmics, London, UK) in mei-

bomian gland dysfunction (MGD) patients.

Methods: We performed a prospective study involving 48 eyes of 24 patients who were diagnosed with MGD. All patients were
treated with BlephEx™ for 8-10 minutes, and the ocular surface disease index (OSDI), tear break-up time (TBUT), Schirmer’s
| test, corneal staining score, lid margin abnormality, MGD score, and lipid thickness layer using the Lipiview Il (TearScience,
Morrisville, NC, USA) were assessed before treatment and after one month.

Results: Significant changes were observed after microblepharoexfoliation using BlephEx™. The TBUT improved from 2.65 +
1.16 to 3.77 + 1.80 after 1 month (p < 0.001) and the OSDI improved from 38.83 + 17.13 to 18.67 + 15.01 after 1 month (p <
0.001). Before and after 1 month of treatment, the lid margin abnormalities were 2.98 + 1.16 and 2.50 + 1.01 (p < 0.001) and the
MGD scores were 21.60 + 6.95 and 18.02 + 6.68 (p = 0.001), respectively.

Conclusions: BlephEx™ improved the patients’ ocular surface symptoms, MGD score, and TBUT. Using steroid eye drops,
there was a synergistic effect in improvement. Therefore, using BlephEx™ may be suggested as a treatment option for MGD

patients.
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Table 1. Clinical characteristics of the subjects

Variable Value
Age (years) 62.92 + 8.80 (47-80)
Sex (male:female) 4:20

Overall OSDI score (0-100) 38.84 + 17.13
Lid margin abnormality (0-4) 298 + 1.16
MGD score (0-30) 21.60 + 6.95
Tear film break-up time (seconds) 2.65 + 1.16
Corneal staining score (0-15) 1.85 + 2.98
Schirmer’s I test (mm, 5 minutes) 9.25 + 7.74
Lipid layer thickness (nm) 88.27 + 18.49

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

OSDI = Ocular Surface Disease Index; MGD = Meibomian gland
dysfunction.
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Figure 1. Schematic diagram of subjects’ medication usage. Forty eight eyes of the 24 patients were enrolled. Thirty eight eyes had
applied to steroid eyedrops. In order to take account of steroid effect, 10 eyes of the non-steroid users were grouped as group 1. Thirty
eight eyes were devided as group 2 in which steroid eyedrop was used over 3 months and group 3 which has less than 3 months of

steroid usage.

Table 2. Changes of MGD related factors before and after treatment with BlephEx™ (n = 48)

Factor Baseline After 1 month p-value”
Tear film break-up time (seconds) 2.65 + 1.16 3.77 £ 1.80 <0.001
Corneal staining score (0-15) 1.85 + 2.98 1.65 + 2.32 0.292
Schirmer’s I test (mm, 5 minutes) 9.25 + 7.74 9.31 + 8.11 0.880
Lid margin abnormality (0-4) 2.98 +1.16 2.50 + 1.01 <0.001
MGD score (0-30) 21.60 + 6.95 18.02 + 6.68 0.001
Lipid layer thickness (nm) 88.27 + 18.49 87.19 £+ 22.16 0.732
Overall OSDI score (0-100) 38.84 +17.13 18.67 + 15.01 <0.001

Ocular symptoms (3 items) 11.15 + 4.66 4.30 + 3.50 <0.001

Vision-related function (6 items) 15.84 + 9.91 6.30 + 8.26 <0.001

Environmental triggers (3 items) 11.12 + 5.64 7.34 +5.12 <0.001

Values are presented as mean + standard deviation.
MGD = Meibomian gland dysfunction; OSDI =
"p-value was calculated by Wilcoxon signed rank test.

Ocular Surface Disease Index.
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Table 3. Changes of Lipid layer thickness before and after treatment with BlephEx™ (n = 48)
Factor Value (n) Baseline After 1 month p—value*
Lipid layer thickness (nm) 48 88.27 + 18.49 87.19 + 22.16 0.732
Except baseline 100 nm 19 70.37 + 18.23 74.47 + 28.37 0.314

Values are presented as mean + standard deviation.
"p-value was calculated by Wilcoxon signed rank test.

Table 4. Changes of MGD related factors before and after treatment with BlephEx™

in non-steroid used group (group 1, n = 10)

Factor Baseline After 1 month p—value*
Tear film break-up time (seconds) 2.20 + 0.79 2.70 + 0.95 0.059
Corneal staining score (0-15) 1.50 + 1.35 1.10 + 0.99 0.206
Schirmer’s I test (mm, 5 minutes) 8.00 + 6.68 6.90 + 6.66 0.131
Lid margin abnormality (0-4) 3.00 + 1.05 2.70 £ 0.48 0.180
MGD score (0-30) 21.90 + 6.44 20.60 + 5.50 0.408
Lipid layer thickness (nm) 84.10 + 30.63 81.20 + 32.32 0.068
Overall OSDI score (0-100) 30.91 + 14.42 14.87 + 7.41 0.005

Values are presented as mean + standard deviation.
MGD = Meibomian gland dysfunction; OSDI =
*p—value was calculated by Wilcoxon signed rank test.

Table 5. Changes of MGD related factors before and after treatment with BlephEx™

(group 2, n = 14)

Ocular Surface Disease Index.

in > 3 months period of steroid used group

Factor Baseline After 1 month p—Value*
Tear film break-up time (seconds) 3.29 + 0.91 4.57 + 1.79 0.022
Corneal staining score (0-15) 2.71 + 4.33 2.14 + 3.16 0.168
Schirmer’s I test (mm, 5 minutes) 8.57 + 6.58 8.64 + 6.95 0.943
Lid margin abnormality (0-4) 3.29 £ 0.91 2.57 £ 0.76 0.019
MGD score (0-30) 22.29 +5.80 18.00 + 7.26 0.168
Lipid layer thickness (nm) 88.86 + 15.07 92.93 + 13.18 0.263
Overall OSDI score (0-100) 34.40 + 20.61 13.91 + 8.33 0.004

Values are presented as mean + standard deviation.
MGD = Meibomian gland dysfunction; OSDI =
"p-value was calculated by Wilcoxon signed rank test.
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Table 6. Changes of MGD related factors before and after treatment with BlephEx™

(group 3, n = 24)

aolEM7Is
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in < 3 months period of steroid used group

Factor Baseline After Imon p-value*
Tear film break-up time (seconds) 2.46 + 1.28 3.75 + 1.89 <0.001
Corneal staining score (0-15) 1.50 + 2.47 1.58 +2.17 0.507
Schirmer’s I test (mm, 5 minutes) 10.17 + 8.86 10.70 + 9.21 0.218
Lid margin abnormality (0-4) 2.79 + 1.32 2.38 +1.28 0.019
MGD score (0-30) 21.08 + 7.92 16.96 + 6.74 0.001
Lipid layer thickness (nm) 89.67 + 13.90 86.33 + 21.44 0.286
Overall OSDI score (0-100) 44.73 + 14.22 23.03 + 18.97 <0.001

Values are presented as mean + standard deviation.
MGD = Meibomian gland dysfunction; OSDI =
"p-value was calculated by Wilcoxon signed rank test.

BlephEx 'S 0|83 SFAW A ZFAA A & 714¢t & ujo
A7) 7hA AEE AEHR] AEE 246 Bk
th. BlephEx "= 2013W0] 7E|gl o} -2yt
| )7 2R QT FA Y ARl & AREEAL 9l

).

Y =AEREE A, vrolFAl 7ol AN sk
of dgto] AdEGoR yshy 2§ He7t \olAaL
Qltt. B Ao s E3] 7|8 o83t n|Ag =7 E9
712 Z Biofilm A|7# 9] QA ant=2 lolrgiti= Ao

FHI
e
i

oA uloliFA7] 5o BAREO mm A
71 2,65 £ 1.1629) 4] BlephEx™ & 1& & 377 +
18022 Fofu|stA| F718FAtHp<0.001). o|=|gh 75345
BlephEx™'& 53t =74% 279 140l utolE4l7] 5%
oflE TAaAA XA Al HH|o] HIE = Zlé_‘%«l
M0 A Aer AAHET 52 AE A A
Ao 7 ot Aol HH|3}= Bacterial Lipase”} Zra~
sto] A5 PPAIA & A er Y7HEr
nfo]ZA 7] 5o o] A el A A sHA
I AERSTS SA A T4sk= T 9 7]
SRS FHFAHAE A 38.84 + 17.134, A
<0.001, Table 2). OSDI+= T2 7

F

o]‘— E3t

o

<

=~
9 % slom, o %gﬂ él%%ﬂﬂ% %ﬂ*l%! a

Ocular Surface Disease Index.

Oll

3le] ashks A7t UghtKTable 2). o]& igjsto] 3
7} N33k A (Table 3)oll A 71 3He EA5HH 02 ou|7}
9)A|= orotor} —rgl A=A 7} Z7FATHAE A 7037
+ 18.23 nm, X & & 74.47 £ 28.37 nm, p=0.314). o|& &
3| upolBA 7|57t A0l EEALEZEA ] 27}
T OJOJAZI7MA = 1 o]4Fe] 4] whEho] Fask Alow
Ay 7t

Avoln, ¢yl BHzh A= 5o FAS fuw
W mweolA elgA7ls s 7 BAEY wE
9] 11T cytokine5-2 H g vl 9lom 1O FRo=
Serotonin, Interleukin (IL)-6, IL-8, IL-12, Matrix metal-
loproteinase-9 (MMP-9), Interferon-y (IFN-y), Tumor necrosis
factor-a, IL-1, IL-170] QJth."*" o] 2= E3] Serotonin®] 7
9 A|#2] Quorum sensingS FEdto]’ EAS YR
o}:31e oloit). oo we} oby EHe] PEE Fole

o}
Hloto] obAY ul AXote] 28 F 3+ HFgFo] EQ)al,

[e=]
s W
3T

=9 ZA3}= corticosteroid QFeF AR Al AAJote] A FE
W 4] BHEE W o Yok
B AL ARz QT =8-S 495k BlephEx it

?_
A3 FHgroup 1)o]4+= OSDIE E3t FAMe] FATto]
£-0]u]5}9 O K(Table 4), AE|2o]E ¢FoF
(group 2, 3)o|A+= SAET o2}t wEYT
E A ol A= Fough 340] QI Table 5, 6).
ojgA AHREo|E QFoRS o] K& Al FojulstA &
e PEE2 2HRO|E] AT APyt vhgH FoR
AZ+stch 3 BlephEx' 'S E3F QFAU| AN AL o
Hol 9352 Uo7 cytokine} o] & AYAd = LS 2
o) Alat 2 Biofilme AlASHs A1HE 2=t} o]t
AATEO] e hol A7 5 gole] Jake Fu)” Conner
et al”2 BlephEx' ¥ & A7} H|wslo] A& 43 & MMP-9
7} A Bugh v gk & Ao A= BlephEx™

[«

¢}
"_j, il

oo

607



- hstotutets|x] 20204 A 61 H M6 =

, o]o] Hﬁ} 7129 steroid % &0l BlephEx™'S &7 2]
& A A= A5l Bt a9 ls) 1 54 Jws) 3
dotE Tkl & 4 Qlvh E3F A R0j=E 3d Y=
& group 304 37§ o4 £ group 2] Wls| FTHH o R
nlol B A7 S AN RS TG Beon Fojuje 38
59 34 A=(p-value)7t B Zlt}. o5 3l 2HZO|=
Qbobe] Fale A 7)ol Av, oo A8 Al 1 FA
A 3A s & 5 Slek ofof wet whol Al
of A7 BHOR AHRO|E okok AR A] F7|HOR A}
2351 1 Gyl= g2 ko) 11 9 WA oAk =
o] =P 03t S~ glomg BlephEx ™ Al 9] B
24 AR vHE A 93] & 4 QUoh

ord AAL BlephExTM o)A o= OcuSoft (Rosenberg,
TX, USA), Eye Scrub (Novartis, Basel, Switzerland) 2]
Rl FUT 4 Y At EABRAAE ol g3tol
AFsta Qe 287 uh:no]q AU LRAL v 2 =
A& AlFo] AAAR da5 Fof At A EAA ol F
A3 Qlek By 1 SEet Bge] £ gL o 7t
‘5%t vtoltk. #A Alghamdn et al™'o] Q7o) 1887 9] A
T ZroARpol| A ok F ¥ SEAFY] AT wHEdt £8
EAE S A8 & O &8s 2ARE dlof 104
9l 5% o] £SEE HArh AAAHE 27)7)
25 AgEe] olgm g{m Az, M) Bege v
74 F5He Mol giekn 1] =R AL Bt 9
o} ol2lgt HoA AZHAAA = EA wAE A
el A 7178 o83 MBI F71H 0w AWl
shbe] X 22 7bA& Alofl AA| BlephEx o] QAY= Fi}
o} HEo] BAFSo] 2 WEE 2 A9 ASeiiL v
AlstAl Aj&lo] =of a4 &4014

X o3 BlephEx™ A& 12 &

3:

°f

ol
\"_l
9l

42
o
of
é
ol
ol
A
1S
§2
o
°
E
a
ke
=
lesl
>
-
<
rd
(=3
. 1o
e
ai
fol
o K
o &
iﬂ
Jo
N

P
S 29 944 ol BATAOZ folmle 7
Q7] G A% GAYOR itk et B A7)
ol AYHE ATIZE Fok 7129 QhorolA] st §)

lephEx™7} 278 Blo]7] o] 7 kS w7
b 9k ohet BlephEx ™S A3 v BHSo]
49k B2 Tl A SRR B, 2

N oo O fr e wdt S N Lo i
ol

N M

lo

608

o= A4 5] OF AHgILI & 7Rs el ol &
o] @] 44 W4 AT kY o gk @ 4

é%mi, ulo] = A7) 540 3So] A BlephEx™
Al{h OSDI, =A% ZA 14

fojujelr mAEgen o
o&w wu A Al ZF Lk o] B
AAAZ uto|BA7 5o FajolA o] 2]
29 shtz xﬂAls}% Hlo]ck.

_|>L
op
>
g
o
Ar
e
1=
_E-_L
)

REFERENCES

1) Nichols KK, Foulks GN, Bron AJ, et al. The international work-
shop on meibomian gland dysfunction: executive summary. Invest
Ophthalmol Vis Sci 2011;52:1922-9.

2) Liu R, Rong B, Tu P, et al. Analysis of cytokine levels in tears and
clinical correlations after intense pulsed light treating meibomian
gland dysfunction. Am J Ophthalmol 2017;183:81-90.

3) Wei Y, Asbell PA. The core mechanism of dry eye disease is
inflammation. Eye Contact Lens 2014;40:248-56.

4) Rynerson JM, Perry HD. DEBS - a unification theory for dry eye
and blepharitis. Clin Ophthalmol 2016;10:2455-67.

5) Weiser J, Henke HA, Hector N, et al. Sub-inhibitory tigecycline
concentrations induce extracellular matrix binding protein Embp
dependent Staphylococcus epidermidis biofilm formation and im-
mune evasion. Int J Med Microbiol 2016;306:471-8.

6) Baldi F, Marchetto D, Battistel D, et al. Iron-binding character-
ization and polysaccharide production by Klebsiella oxytoca strain
isolated from mine acid drainage. J Appl Microbiol 2009;107:1241-50.

7) Teles R, Teles F, Frias-Lopez J, et al. Lessons learned and unlearned
in periodontal microbiology. Periodontol 2000 2013;62:95-162.

8) Wolf D, Rippa V, Mobarec JC, et al. The quorum-sensing regulator
ComA from Bacillus subtilis activates transcription using topolog-
ically distinct DNA motifs. Nucleic Acids Res 2016;44:2160-72.

9) Hastings JW, Greenberg EP. Quorum sensing: the explanation of a
curious phenomenon reveals a common characteristic of bacteria. J
Bacteriol 1999;181:2667-8.

10) Knech LD, O’Connor G, Mittal R, et al. Serotonin activates bacte-
rial quorum sensing and enhances the virulence of pseudomonas
aeruginosa in the host. EBioMedicine 2016;9:161-9.

11) Murphy O, O’Dwyer V, Lloyd-McKernan A. The efficacy of tea
tree face wash, 1, 2-Octanediol and microblepharoexfoliation in
treating Demodex folliculorum blepharitis. Cont Lens Anterior
Eye 2018;41:77-82.

12) Schiffman RM, Christianson MD, Jacobsen G, et al. Reliability
and validity of the Ocular Surface Disease Index. Arch Ophthalmol
2000;118:615-21.

13) Arita R, Itoh K, Maeda S, et al. Proposed diagnostic criteria for ob-
structive meibomian gland dysfunction. Ophthalmology 2009;116:
2058-63.el.

14) McMonnies CW. Dry eye disease immune responses and topical
therapy. Eye Vis (Lond) 2019;6:12.

15) Acera A, Rocha G, Vecino E, et al. Inflammatory markers in the
tears of patients with ocular surface disease. Ophthalmic Res



aolEM7Is

2008;40:315-21.

16) Lam H, Blelden L, Palva CS, et al. Tear cytokine profiles in dys-
functional tear syndrome. Am J Ophthalmol 2009;147:198-205.¢1.

17) Solomon A, Drusun D, Liu Z, et al. Pro- and anti-inflammatory
forms of interleukin-1 in the tear fluid and conjunctiva of patients
with dry-eye disease. Invest Ophthalmol Vis Sci 2001;42:2283-92.

18) Chhadva P, Lee T, Sarantopoulos CD, et al. Human tear serotonin
levels correlate with symptoms and signs of dry eye. Ophthalmology
2015;122:1675-80.

19) Kang MH, Kim MK, Lee HJ, et al. Interleukin-17 in various ocular
surface inflammatory diseases. J Korean Med Sci 2011;26:938-44.

20) Avunduk AM, Avunduk MC, Varnell ED, Kaufman HE. The com-
parison of efficacies of topical corticosteroids and nonsteroidal an-
ti-inflammatory drops on dry eye patients: a clinical and im-

ool A AtHDIMIZHRA A -

munocytochemical study. Am J Ophthalmol 2003;136:593-602.

21) Nattis A, Perry HD, Rosenberg ED, Donnenfeld ED. Influence of
bacterial burden on meibomian gland dysfunction and ocular sur-
face disease. Clin Ophthalmol 2019;13:1225-34.

22) Conner CG, Narayanan S, Miller W. Reduction in inflammatory
marker matrix metalloproteinase-9 following lid debridement with
BlephEx. Invest Ophthalmol Vis Sci 2017;58:498.

23) Lee H, Chung B, Kim KS, et al. Effects of topical loteprednol eta-
bonate on tear cytokines and clinical outcomes in moderate and se-
vere meibomian gland dysfunction: randomized clinical trial. Am J
Ophthalmol 2014;158:1172-83.el.

24) Alghamdi YA, Camp A, Feuer W, et al. Compliance and subjective
patient responses to eyelid hygiene. Eye Contact Lens 2017;43:213-7.

= ILZE =

Ofo|EM7ISEO etxtollAM AAHD|MZHERA|7He| Y=t

2X: 00| 2M7 |5 A0} (MGD)2HXH0f| A BlephEx'™ (Scope Ophthalmics, London, UK)E 0|23t QtAT|MZHEINH &2 UAX &1t
£ MU X2 Soff YOotEIX} BiLt,

CHARD} HieH: 201813 10K EE NYVIX| MESIAE| M MGDR FITHE2 248{0] okotg)| CH510{ 8-1027t BlephEx & A|3i5IH O
0|9 QUIFHHASX|(0SDI), ==L Tu|AAL #2201 AL, ZUFMI|4 =7F Z7 0|4, oiol8M7|SHNHEEL} Lipiview
Il ZH A|(TearScience Inc., Morrisville, NC, USA)E £t ==2XI&ASFHE i\ﬁ X.jﬂ} X2 = 1Mol XME}O# H| 1 5FA LY
Ak BlephEx™ A2 Al S250jAIZI2 X2 M 265 + 116X0M X2 1Y & 377 + 1.80%=2 290|6tH ZI5t%Ct
(p<0.001), =MZ2 4A O|AME X2 ™ 298 £ 1.16F0 A 250 £ 10172 %.FA O H(p<0.001), OO|EM7|SEOIEE ESH

i|§ X 2160 £ 6.95%0{ A 18,02
1 § 18,67 *+ 15,0122 29|0/5H aﬁomu(mo 001),

2: BlephEx™'Z2 At Al MGD01| I 3kx}o)
I*Eﬂ FolojetA =MEUD, ol AEIEOI ofoy
AEstE Zg R=9 § Ml gotoz MAIGH= dio|Ct,
(CH3totntats| x| 2020:61(6):603-609)

lor
==

P

6.68H2E s HE7t R0I5IUCHE=0.001). OSDI= X=

ZAL SHWOL oL 2} EHE A7 H
MEAl 3 H=7h HEEIUCt 012 S8l MGD BAtE

™ 3883 = 17.13H0|M X|=2
|Zot 00|EM7IsHEE, ==Yty
™M=

Ol Al BlephEx "&

EH34Z | Hyeong Ju Byeon
CINIHER OlBTat Ornkatm Al Al7|S7pelTA
The Institute of Vision Research,
Department of Ophthalmology,

Yonsei University College of Medicine

609



