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Tear Film instability

DEWS Il proposal for a DED
diagnostic test battery

e.g. smoking, certain medications,

contact lens wear

Diagnostic Tests

Screening Homeostasis

Markers
Triagin Risk
Ouesgiogs Factor i
Analysis

Subtype Classification Tests

* How severe is the eye discomfort?

e Do you have any mouth dryness or swollen glands?

¢ How long have your symptoms lasted & was there any triggering event?

 |s your vision affected and does it clear on blinking?

* Are the symptoms or any redness much worse in one eye than the other?

¢ Do the eyes itch, appear swollen or crusty, or have given off any discharge?

¢ Do you wear contact lenses?

* Have you been diagnosed with any general health conditions (including recent respiratory infections)
or are you taking any medications?

* Only to be used if NIBUT not available.

* If more than one homeostasis marker test is performed, they
should be performed in the following order: NIBUT, osmolarity,
fluorescein BUT, ocular surface staining.

+ detailed anterior eye examination differential diagnosis where indicated by answers

“Dry eye is a multifactorial disease of the ocular surface characterized by a loss of homeostasis of
the tear film, and accompanied by ocular symptoms, in which tear film instability and hyper-
osmolarity, ocular surface inflammation and damage, and neuro-sensory abnormalities play
etiological roles.”

CraigJP,NicholskKK,NicholsJJ,CafferyB,DuaHS,AkpekEK,eta. TFOSDEWS Il Definition and Classification Report. Ocul Surf 2017;15:276e83.
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3.2.1. Tear film
The tear film is an essential component in contact lens wearing
comfort [139] and can impact contact lens drop out (section 7.3 and see
CLEAR Maintenance Report and CLEAR Anatomy Report) [127,140].
Consequently, an appropriate examination of the tear film, the ocular
e and g ication ¢ . s _vital in conftas ens fitting

and aftercare [14,141]. The tear film should be observed in its natural
appearance with non-invasive techniques [142], such as using cold light

to assess the in vivo wettability which is affected by lens deposition [139]
and by the lens material and surface characteristics (see CLEAR Main-
tenance Report) [140].



Tear film instability assessment: Breakup time

Experimental Eye Research 117 (2013) 28—-38

Contents lists available at ScienceDirect

Experimental Eye Research

journal homepage: www.elsevier.com/locate/yexer

Review
Tear film stability: A review { |

Deborah F. Sweeney® ", Thomas J. Millar”°, Shiwani R. Raju”

20ffice of the Pro-Vice Chancellor, University of Western Sydney, Locked Bag 1797, Sydney, Penrith, 2751 NSW, Australia
b School of Science and Health, University of Western Sydney, Parramatta Campus, Locked Bag 1797, Sydney, Penrith, 2751 NSW, Australia

Fluorescein
breakup time

fBUT

(Norn, 1969)
the interval of time that elapses
between a complete blink and the
appearance of the first break in the
tear film

ISTANTANEA

Non invasive breakup time

NIBUT

(Lamble et al, 1976; Holly 1981)

the interval of time that elapses between a
complete blink and the appearance of a
discontinuity or break in the image of a mire or a
grid pattern (keratometer mire or Placido disc)
reflected on the anterior tear film surface

The magic number 10

NIBUT > fBU

20-45 s
(Guillon & Guillon,




NIBUT. how to detect a break-up?

distortion of the grid patterns can be
iInterpreted as a thinning of the film (tear
thinning time; TTT I.e. pre NIBUT)

ISTANTANEA

discontinuity or break in the image
of the rings= break-up (NIBUT)




Automated NIBUT: how does it work?

* The image of the Placido disk reflected on the tear film cornea is divided in small
areas of similar size (tiles).

« An automatic algorithm (examinator-free) identifies the first break-up (disruption of the
projected ring) works on each of the different tiles. If at the end of the video the
disruption in a tile Is repristinated then every changed happened before Is ignored.

* Break-up map: break-ups are displayed topographically.
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Tear film Break-Up Times

NIF-BUT
Non invasive first Breakup time

82s 4

NIAvg-BUT

Non invasive average Breakup time

124s .

Movie data
Loading complete

Movie length: 17.7 s

Framerate: 20.0 frames/s

Total frames: 354
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Automated NIBUT: how to detect a break-up?

Break-up
(discontinuity)




Automated NIBUT: discharging artifacts (tear thinning, density change in
tear, bubbles, post blinking flow, lashes shadow etc)

TTT. changes In the
sharpness of the edge
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Automated NIBUT: discharging artifacts (tear thinning, density change in
tear, bubbles, post blinking flow, lashes shadow etc)

density change in tear
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Automated NIBUT: discharging artifacts (tear thinning, density change in
tear, bubbles, post blinking flow, lashes shadow etc)

K 4 @ | .

density change in tear

oD

00s

No break-up detected
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Automated NIBUT: discharging artifacts (tear thinning, density change in

tear, bubbles, post blinking flow, lashes shadow etc)

oD

00s

Scheinpflug camera: deleting part of information
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Automated NIBUT: how to detect a break-up?

—

Lashes shadow: deleting part of information
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Tear film Instability assessment: automated NIBUT

Contact Lens & Anterior Eye 35(2012) 171-174

Contents lists available at SciVerse ScienceDirect
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Clinical evaluation of the Oculus Keratograph
N. Best®? L. Drury?, ].S. WolffsohnP*

2 Specsavers, 41 High Row, Darlington, Co Durham DL3 7QW, UK
b | ife and Health Science, Aston University, Ophthalmic Research Group, Birmingham, UK

the first comparison between automated software to achieve a NIBUT by a topographer
(Keratograph 4; OculusOptikgerate GmbH, Wetzlar, German) and a manual NIBUT
performed by Keeler Tearscope showed a shorter time with the former.
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Automatic versus manual NIBUT

Retrospective randomised crossover study

Alm

» J
Sample ]
* To evaluate the agreement nelusi Criteria: | ﬁ
between automatic and manual nclusion Criteria:
NIBUT measurements .« Video without blinking during the length of the recoding
e To assess the effect of clinical *  Video with a first NIBUT no longer than 17 seconds (limiting the study to length

experience on manual NIBUT compatible with tear film instability in which information about the difference between
manual and automatic assessment is more useful)
measurements . Video presenting areas or zone grossly out of focus
. Video presenting fixation missing (due to movements of the eye or head)
. Video presenting poor quality of keratoscopic image for the presence of irregularity in
the tear film (mucus, air bubble etc).

Istogramma

2 edia = 6,57

Medi
Dev. standard = 3 616
M = 85

20

—
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» 85 videos performed by Sirius+
(CSO, Florence) were selected
from the COMIB database Sk
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c.mib
Automatic versus manual NIBUT

/N

ﬁ'\,%/ Study Design: Retrospective randomised crossover study
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* Observer 1: Optometrist with more than 20 yrs of clinical experience (Senior)
* Observer 2: 1 recent graduaded in Optometry (Junior)

* Procedures: Each observer had to
assess the videos (played in freeware

software) in random order, measuring
the NIBUT.
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Automatic versus manual NIBUT

Study Design: Retrospective randomised crossover study

NIBUT video selection

N=85

.

Assessment
\

Manual Assessment (first session)
Video in random order

Observer 1 v Observer 2
(20 years of clinical experience) (recently graduated optometrist)

First assessment First assessment —

Second assessment Second assessment

Inntra observer
reliability
|
Inntra observer
reliability
|

Third assessment Third assessment

Automatic Assessment > >
~— Testretes
Comp_arlsons Manual Assessment (first session)
Automatic- Manual Video in random order
Observer 1 Observer 2
(20 years of clinical experience) (recently graduated optometrist)

First assessment First assessment —

< DEGLISTUDI

Second assessment Second assessment

Inntra observer
reliability
A
Inntra observer
reliability
|

Third assessment Third assessment
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Agreement and correlation between et

automatic and manual NIBUT
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NIBUT (sec)
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p=0.33

p<0.001

o=<0.001

Automatic measure

6,3

Manual-Observer 2
(Overall)

Manual-Observer 1
(Overall)

Correlation Automatic and Manual
Both Observers (overall manual)
Spearman Rho=0.87 (p<0.001)

Agreement and correlation between automatic and
manual NIBUT. observer experience
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Observers bias In repeated measurement of

the same video

First Session (Test) Second Session (retest)

® Observer 1 Observer 2 ® Observer 1 Observer 2

12.0 ‘ 12

10.0 I [ 10 T T T
8.0 @ = 8
@ @ - ® :

6.0 6
4.0 -- -- -- A
2.0 2
Friedman ANOVA Observer 1 (p=0.03) Friedman ANOVA Observer 1 (p<0.001)
0.0 0
First Measure Second Measure Third Measure First Measure Second Measure Third Measure

DEGLI STUDI

All paired comparisons Obs 1 - Obs 2 for the same measure (Wicoxon test; p<0.001) § ;
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Manual NIBUT reliability: intrasession

Observer 1 Observer 2

T
est CP=1.68s: CR=2.37s;CV=0.11 CP=1.71s: CR=2.41s; CV=0.13

Retest
CP=1.31s; CR=1.85s;: CVv=0.10 CP=1.32s; CR=1.87s; CVv=0.11

Coefficient of precision (CP), coefficient of repeatability (CR) and coefficient of variation for the manual measures of NIBUT
performed by Observer 1 and Observer 2 in the first session (test) and in second session (retest).

fBUT

CP=4.5s
CR=6.4-s
CV=0.30
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L Comi
Manual NIBUT reliability: test retest b

Retest (sec)

Test . Comparison
Mean = SD; ICC and 95% confidence P
Procedure Mean = SD . . (p value of
Median Intervals .
(Range) (s) Wilcoxon test)
Observer 1
(Mean of three 7.9 +3.9;(2.0-20.4) 7.0 £ 3.5; (2.0-18.4) 0.95** (0.84 - 0.98) P<0.001
measurements)
Observer 2
(Mean of three 6.7 +3.5; (1.7-17.7) 6.0 + 3.4; (1.2-17.4) 0.95** (0.90 - 0.98) P<0.001
measurements)
Average of observers  7.3+3.6;(1.9-18.7) 6.5+ 3.4;(1.6-17.6) 0.97*** (0.82 - 0.99) P<0.001

Coefficient of precision (CP), coefficient of repeatability (CR) and coefficient of variation for the manual measures of NIBUT
performed by Observer 1 and Observer 2 in the first session (test) and in second session (retest).
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Manual NIBUT reliability: test retest
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Conclusions

Automated vs Manual
assessment

Strong correlation between automated and manual NIBUT

Differences between automatic and manual measurement are
affected by the observer and the repetition of manual
measurement, but in any case clinically negligible
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