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Clinical Significance of Tear Film Osmolarity for Non-Sjogren
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Purpose: To evaluate the diagnostic value of tear film osmolarity for non-Sjogren dry eye syndrome through measuring the cor-
relation between tear osmolarity and several conventional dry eye parameters.

Methods: In this observational cross-sectional study, 274 patients (274 eyes) with non-Sjogren dry eye syndrome were exam-
ined using tear film osmolarity and the following conventional dry eye parameters: Schirmer’s test, tear film break-up time, ocular
surface disease index (OSDI), and corneal staining score. The correlations between tear film osmolarity and each conventional
dry eye parameter were assessed using Spearman’s correlation coefficients.

Results: The mean tear film osmolarity of the study population was 296.34 + 21.08 mOsm/L. The tear film osmolarity was sig-
nificantly negatively correlated with the Schirmer’s test value (r =-0.431, p < 0.001) and tear break-up time (r =-0.131, p=0.031),
while it was significantly positively correlated with the OSDI scores (r = 0.191, p = 0.001) and corneal staining scores (r = 0.150,
p=0.013).

Conclusions: Tear film instability was significantly correlated with other conventional dry eye parameters. However, additional
studies are required to determine its feasibility as a stand-alone diagnostic tool.

J Korean Ophthalmol Soc 2017;58(6):640-645

Keywords: Non-sjogren dry eye, Schirmer’s test, Tear film osmolarity

Zgetols Qe BEAI AYYolS FUSIE B E4S SUsA Ak A, AN AEshs )
golEm, oheftt s.9lof os) olg] ZehgiEol EAgcE 412w HAKSchirmer’s test),
Y} <4(Meibomian secretion scoring), =9k A

reakup time, TBUT), 22 &3F-E2(fluorescein)

N
=
3
g
o U

59 o g YL A 1T HHO] GUHSE HA

m Received: 2017. 2. 9. = Revised: 2017. 3. 27. _
® Accepted: 2017. 5. 19. shk= WHEol o, 919 e Aol HojAaL
® Address reprint requests to Kyung Sun Na, MD, PhD ‘1——%0]/\3% 1% 3t 7uq ]’X]'J L @|°ﬂ 'ﬂ"% ,ﬁ.oﬂ ‘7‘]91 OH 7“

Department of Ophthalmology, The Catholic University of o] AojE 7lsAlo] ZAFHs EAHAS0] ]q,

Korea Yeouido St. Mary’s Hospital, #10, 63-ro, N s

Yeongdeungpo-gu, Seoul 07345, Korea %7] Mishima et al’2 1970 A+ A 294

Tel: 82-2-3779-1520, Fax: 82-2-761-6869 Eo

k kI Alo =2ul AEok
E_mail- drma@catholic.ac kr (keratoconjunctivitis sicca) - Ato]Q] wEH1F A
|

HlE uh QL o] F YR Aol eEute] ARl
(© 2017 The Korean Ophthalmological Society

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

640



Aol whe ©F HsAol A, A4ere] e
Hore] FEE Apole] AR ZHolA A4
Ao MY THs Aol A7 EIE. Tt Egel A

2 o
ach
w42

™ x0 X
BB oy BN A

2
oy
©
>
e
=
A
N
ok
ol
1o
g
12
e}
i
r\l
oXx
-0,
o
D)

rE
Lo
o
1
1o
rlr
Jo
10
)
%)
=)
r.l
)
i c
T
o
D
§2
il

kA Sdths YRR A7 H e olof ke,

i
re
gt
i
=)

&1 5H(Cross-Sectional Study)ZA] 20154 1

AuE 20159 YA s Wt B B 24 A
Axgeroz Ausn X2 Yelo] g Aol 2743 e
sgick.

Aoro]l Rcky|ZEo 7= 20079 International
op (DEWS) A& Zxslo] EH1 ol&

El—ﬂl
3
=

Y

A, B2 S0l 2uA 4T AT Sl 23
B T ARE 102 SRol AL, vh et A8

)
52
lo
~
ru

o AAbelA] S87F 24 237t S mm ol3

F% ot
30 Hu r
oXx,
1o
_O‘_IL

o @i T oo Ay @i O O ki od
o M
<

Review Board, IRB)<]

7|&0) AREEE A4
AAZE A =HHAKSchirmer’s test), =29 wHAIZE
(TBUT), Zatg A A 4~(Oxford stain score, OSS) & ¢k
AL 4>(Ocular Surface Disease Index, OSDI)&] A&

|i—u)
R
=]
2
=

2ARE WIRIAT, AT 5 9 BAES] A2t Ak 5
£ vlwste] o] A ;oA AN FFEA HLL W
st ohe theto® Meslgict

SEl

o] ARz AAAE B E ol g4 gkl o
Aupa] i 13 A £ T, 52 F FANE Al
o ge e oAl 208 mme 4 4
AR 2+ Schirmer tear™ (EagleVision Inc., Menphis, TN,
USA)E ol &353ity. w=T At ik EF44 4
A AARE ol wAEA ol FEAIX F 2RfoA 53]
T 2ol sho] Mk wEEHol| A=A HAA T F
AFE A4 He) 2ol A Mao] 2AY TS Aol
e A 2ze) AZHE 2 TR S4sse

A 2= Fluorescein” (Haag-Streit International, Koniz,
Switzerland)& ©]-8-5F3Ith. ZFAA H0SS)= &5
Al FMokE olgste] Ztaks HAIRE & Oxford schemas:
o]g-5to] Ztutol HMEl= 4o ulgk Hro] Heof uwh
2hA 0-5 0 Uegleh!! or AR 4(0SDD & A
Yt IE 7)sa A2 , Qo] digk & 12
el Aoz TAEY F4o) HES 042 Aslell
Fao] 3] Gl 0H3E F4ol 7 sk A9 470

2 HAE o9 FUL ToEon, 18R 100871

o

=

ol
o
N
2
=2
N
o
)

N
4
ok
i)
32

lo T

o, A Al %, HHE
FEe Faslstarat HAl Atolo]l 10 ©]
ol o3t
LAJof| A 4A] Aofof Z7g 0] o]
o] & WY == my27| 2004 50 nLe
HF7F ol o, Aol 745 sAlol 4
ZHd|(TearLab™ Corp., San Diego, CA, USA)
BEglon, g A4 A AwE At
dareko AlEE bel 4HEQ 7hE Haloich

EA+= SPSS EAZ=2IH(version 18.0; SPSS Inc.,
Chicago, IL, USA)S AL§-31910.0], 8 AH=gkr} 9142
o8 g3 F8He AT ARGIEHFAL =Yty
K7L, 2R 9 QbR EEAEAS) Alole] Al
4.8 Spearman correlationS AFE-SF L, HE B4 HA
pvaluert 005 olgkel A9 BAZOZ o5t Ao

e

L x>
=
by 4

B~ o ok
41 o
2
T
o
itd
2
me
ofN
[
n
i3/
rE

&
B
DY
to
o

xi o

o},

o2
2

L Mg @ 1%
zo [T

o
o o> M
il

=

=
=

o M o M Hu o% o o

ofit of s

ol
o
2

=)
Ry
o
T
=

2 at

£ AT 52747 27400 Ao E FgElon, 1
% WA S8WQL1IT%) o4 2167(78.83%) 0.2 ZAAte.

641



- Cistetatsta|x| 2017 X 58 E XM 6 & -

2 AdE st F 049 Blgo] Bl g BlEE At
A8, ok A8 58.19 = 12,6601t At 3xp
= A, 2] A, el AL, Zur
49, APEWAIAS A5 U 2 AEe B 8
L Table 1¢f Ag]=lo] 9lom, 2007 DEWSS] A<l
ST BFof wal DEWS severity score 1-22] 7d &= (mild)
o SFsls BHRpEo] 1309k, 47.46%%131, DEWS severity
score 39] £%5 T (moderate)o] JFol= FAEo] 1189
43.07%, DEWS severity score 42] Z3(Severe)o| s}
= Aol 269k, 9.49%3ithTable 2). &2 AR
2|9 o8 Bo] S-85= A Ao A
AS B A3k $120]) AAE=-0431, p<0.001), LB}

ofN HI

Table 1. Clinical characteristics of study population

Parameters Values

Number of patients 274

Sex (female) 216 (78.83)

Mean age (years) 58.19 4+ 12.66 (16-84)
Tear osmolarity (mOsm/L) 296.34 + 21.08 (276-352)
Schirmer’s test (mm) 4.83 + 5.65 (0-30)
TBUT (sec) 4.51 + 2.04 (0-10)
OSDI score 19.94 + 9.46 (0-48)
Corneal staining score 1.72 + 0.75 (1-4)

Values are presented as mean 4+ SD (range) or n (%) unless other-
wise indicated.

TBUT = tear film break-up time; OSDI = Ocular Surface Disease
Index (values were not calculated by using OSDI formula).
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Table 2. Comparison of clinical measurements between different severity groups

Severity of dry eye

: p—value*
Mild Moderate Severe

DEWS severity classification 12 3 4
No. of cases 130 118 26
OSDI score 13.99 + 6.92 23.06 + 7.08 35.50 + 3.61 <0.001
Schirmer’s test (mm) 8.01 + 6.39 2.36 + 2.70 0.15 + 0.37 <0.001
TBUT (sec) 5.78 + 1.86 3.74 £ 1.21 1.69 + 1.12 <0.001
Corneal staining 1.32 + 0.47 1.84 + 0.61 3.19 + 0.40 <0.001
Tear flim osmolarity (mOsm/L) 288.48 + 25.46 300.87 + 10.20 315.04 + 15.48 <0.001

Values are presented as mean + SD unless otherwise indicated.

DEWS = International Dry Eye Workshop; OSDI = Ocular Surface Disease Index (values were not calculated by using OSDI formula); TBUT

= tear film break-up time.
*Mann—Whitney test.

Table 3. International Dry eye Workshop (DEWS) Classification of dry eye disease severity”

Dry eye severity level 1 3 4

Symptoms, OSDI score 12-15 16-30 31-45 >45
Schirmer’s test (mm) <10-15 <10 <5 <2

TBUT (sec) 8-15 <10 <5 Immediate
Corneal staining None to mild Variable Moderate to marked Marked
Conjunctival staining None to mild Variable Marked central Severe punctuate erosions

OSDI = Ocular Surface Disease Index (values were not calculated by using OSDI formula); TBUT = tear film break-up time.

*Developed by Suzuki et al.™
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Figure 1. Association between tear osmolarity and the Schirmer’s test, tear break-up time, Ocular Surface Disease Index (OSDI)
score and Corneal staining score. The tear osmolarity was significantly negatively correlated with the Schirmer’s test value (A), and
tear break-up time (B). The tear osmolarity was significantly positively correlated with OSDI scores (C), and the corneal staining

scores (D). Data were analyzed using Spearman correlation.
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